Chapter 6

BROWNING AIRCRA

First Attempts at Air Firing

The caliber 30 Browning ancraft machinc
eun, which was designated the Model 1918, did
not sce combat service during World War 1. The
reasan was that the poor chotce ol metals used
in its construction and the demand lor a high
ratc ol fire caused the [ront lower part of the
receiver o spread alter comparatively few bursts
and become unserviceable. The lault was or-
dered remedicd by the addition of a stirrup at
the affected part to give greater strength. As the
Armistice followed shortly alter delivery of the
first guns, this latlure and 1ts subsequent correc-
tion seemned ol small importance at the time.

T MACHINE GUNS

Following the war the Army, which was
charged with development of this weapon, sct
about to make the necessary modifications. Since
theve was no longer the critical time factor of
the war years, the matter was closely studied. In
order to produce a machine gun that would be
adequate for years to come, many changes were
found to be necessary, Some ol the modihcations
were trivial, while others were so costly that it
was sometimes lelt the designing ol a completely
new weapon would have been more economical.

For hke all aircraft machine guns it too
evolved Trom a ground gun with one part
changed, another ligchtened, and so on until the
numerous alterations fitted the circumstances at
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bBrownirg Aircrait Machine Gun Mounted on a Bristcl Fighter in England for First Test of the Browning in the Air.
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hand. Then if the devisement did work, an in-
creased rate of fite was demanded. This last fea-
ture almost invariably brought disaster to the
successor of a once reliable, slow-firing, water-
cooled, easily serviced gun.

This most certainly was true as far as the first
Browning aircraft machine gun was concerned,
as it had the same basic principles of the heavier
infantry modcl lightened on a drawing board
until it met a theoretical requirement.

Since a major overhaul was imminent, 1t was
wisely concluded that all possible corrcctions
should be made at the same tme. As a result an
Aircraft Armament Board was formed in 1920
and given power to make any changes thought
necessary to mect future requirements. The re-
port made by this board on the Browning guns
tells in no uncertam manner all the modifica-
tions needed, along with what was considered
desirable 1 the larger caliber aircrait machine
guns that soon should be making their appear-
ance.

The general report of the Amrcralt Armament
Board which convened to study the aviation ord-
nance question gives a most graphic description
of the existing state of affairs. It first met on 29
March 1920, and after numerous sessions made
its final report b years later. Its section on the
Browning aircraft guns is hcere extensively
quoted.

(It is hard to believe that 2 years after World
War 1 the United Statces air force had no machine
eun suiiable for combat save the modified Colt
'95 model gun, known as the Marlin Aircraft
Machine Gun, Model 1917-18. Attention 1s 1n-
vited to the number of new parts that had be to
added and old ones reworked on the short-recoil-
operated weapon Model 1918 bhelore 1t was con-
sidered serviceable.)

The Aircraft Armament Board Report
“Browning Caliber .50, lor Aircralt Use

“{1) This Browning machine gun belongs to
that class of automatic weapons known as short
recoil operated, air cooled and belt fed. It is
chambered for the standard caliber .30 U. §. am-
munition. The [orce ol recoil is utilized to per-
form the mechanical operations of feeding, load-
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ing, extracting, cocking and ejecting the empty
cartridge cases through the bottom ot the re-
ceiver while the buffer and driving spring re-
turns the counter recotling mechanism to battery
pesition. The weight of this gun is 23.54, being
intcrmediate between the Marlin and the heavy
Browning water-cooled machine guns. . . .

“(2) As the Browning aircraft caliber .30 ma-
chine gun now stands, the 2,576 plus 491 guns, as
delivered by Westinghouse Company and the
Marlin-Rockwell Corporation respectively, are
faulty in their construction and have not been
issued to the Service for general use. The Ord-
nance Department has undertaken the alteration
of these guns and a remedy ot all existing dcfects
as well as adding certain parts necessary for con-
venicnee in mounting and ease of operation.
This work is now in progress at Springheld Ar-
mory and has been reviewed by the Board which
has witnessed the firing of some of these guns and
has examined the drawings ol the machine guns
being tested. The Board recommends that all
existing guns be modificd to conform to the de-
veloped models and that enough squadrons be
armed to give the gun as thorough an air test as
is possible during times of pcace. The remainder
of the guns to be stored subject to Air Service
requisition.

“(3) This gun is capable of firing standard .30
caliber ammunition at approximately 2,700 feet
muzzle velocity and is effective against the ordr-
nary targets incident to airplane combat. This
gun, as modified, is capable of being mounted in
such a way that its mechanisim is readily available
to the operator for the purpose of reducing jams
and clearing stoppages. The gun itself does not
develop during fire any particular stresses on
the airplane to such an extent as to render its
mounting difficult. One of the most commend-
able features of the gun is its high rate of fire,
about 1,000 rds. per minute. It is thought this
is thc highest rate of fire that the gun can stand,
on account of the character and wcight of 1ts
construction, and it is not thought necessary to
initiatc any further development tending to give
a higher rate of fire.

“(4) The gun is capable of being used with
the Nelson Synchronizer and as modified renders
its connection with this attachment a simple mat-
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EBrowning Aircraft Machine Gun, Medel 1928, M, Cel. .30

ter. Its firing mechanism 1s of such character as
to make it the equal of any synchronizable gun
so [ar as its synchronizing properties proper are
concerned. lts effective range is sufficient [or
present and future needs. Its cooling device 1s
desiened for use in aircraft and is satistactory.
The gun will withstand for a reasonable length
of time storage on the plane itsell and does not
require the great care that other machine guns
do on account ol 1ts large clearances and small
nuinber of working parts.

“(5) The gun can be disassembled and assem-
bled in a comparatively short time and does not
require an expert to keep it in proper working
condition. The gun can be cleaned and repaired
without removing it lrom its mounting and so
not disturbing the sights. The gun is not sensi-
tive to the action ol dust and grit on account of
the closed construction of 1ts receiver.

“(6) It 1s regarded as possible to develop a
richt and left hand feed for the Browning air-
craft machine gun for use with the existing gun.
The Board recommends that this development
be initiated and that when said development has

been concluded it be given a thorough test, both
on the cround and in the air.

“(7y The feeding device of the Browning air-
craft gun is considered to be superior to all
others.

“(8) The gun is capable of being fired from
any position and will fire through an arc of 360
degrees except from a horizontal upside-down
position, when the cartridges falling back in the
receiver will probably cause jam.

“(9) The interchangeakility of parts is sufh-
ciently standard.

“(10) Although some of the major parts of
the gun are interchangeable with corresponding
parts of the Browning machine gun used m the
around service, the majority of parts are not -
terchangeable. Nearly all the differences in the
two guns, however, have been dictated by a de-
sire to obtain higher efficiency of the gun in the
air and it is thought that no attempt should be
madc to accomplish an interchangeability be-
tween the ground and air Brownings. The Ord-
nance Department had initiated a project m-
volving the manulacture ot a new model Brown-

1. 8. Aircraft Machine Gun, Model 1921, Cal. .30, Fixed.

925512" —51——23



330

ing aircraft machine gun, which shall avoid all
the Taults in design made apparent in the hirst
ot of Browning machine guns manufactured on
drawings prepared during the war. The Board
1s of the opmion that this project 1s correct and
recommends that it be carried to 1ts completion,
that a sufhcient number of model guns be con-
structed to give a thorough service test and that
alt data relative to tools, gauges, fixtures and
manufacturing drawings, methods involved, etc.,
should be completed and Oled 1 the Oflice of
the Chiel ol Ordnance and held available lor
tuture manulaciure.

“The lollowing changes have been Tound nec-
essarv in the Browning atreralt machine gun as
at present manufactured and these changes are
heing incorporated in the re-development proj-
ect now being followed out by Springfield Ar-
mory.

“(a) Adapters. These properly locate the
mounting pins in respect o the leedway. The
rear adapter includes also the stirrup for the sup-
port of the bottom plate and the forward one in-
cludes a bearing for the rocker shatt unit ol the
Nclson synchronizing gear,

“(b) Operating slide and handle. To per-
mit greater accessibility, so far as loading ar-
rangements are concerned, to the pilot.

“(¢) New hring mechanmsm.

“(d) Modification of latch 1o include a posi-
tive lock. It is very necessary, as in the event of
the gun flying open under the vibration ol neces
sity encountered 1 arrplanes, a Lailuve to fire
would result and consequent stoppage.

“(e) Addition to link guide to the front
cartridge stop.

“(t) Removal of front.

“(o) Provision of means to hold the cover
extractor spring in place.

“(h) Alteration of the angle ol the breech
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lock camn and corresponding surtace ol the breech
lock.

“From the origmal cun the [ollowing parts
have been eliminated: (a) Mount adapters and
rivets; (b)) Flevating brackets and screws; (o)
Cartridge stop. tront and sear slide.

“The lollowing parts are modihed: (a) Barrel
extension: (by DBolt; (¢) Cocking lever: (d)
Cover: (¢) kjector: (f) Extractor cam; (g) Ix
tractor cam plunger; (h) Latch; (i) Side plates;
(1) Top plate; (k) Latch spring.

1 he tollowing new parts are added: (a) Bolt
stud; (b) Cartridge stop, front, including link
aguide; (¢ Included in ([} (d) Latch lock: (c)
Operating slide and guides: (I) Firing mecha-
nism;  (g) Surruap and nvets: (h) Trunnion
adapters and rivets.

“Browning | l-mm Machine Gun lor Aircraft Use

“A project has been mnitiated by the Ordnance
Department . ..o develop a Browning 11-mm
aircralt machine gun. The efliciency of this
weapon depends entirely upon the efficiency of
the ammunition. It would be a single purposc
gun, probably used [or the destruction of Kite
balloons. A short description of the 1T-mm tracer
incendiary ammunition, which would be the
principal ammunition used with this gun, s as
tollows:

“The tracing incendiary composition consists
of Barium Nitrate, Barinm peroxide, powdered
Magnesium and Carnuba Wax. 'The composi-
ton 1s contamed n a round case bullet of brass
hollowed out to receive it and 1s ol such bulk
that the bullet not only traces but has excellent
incendiary properties. The muzzle velocity ot
the bullet is low, being about 2,000 feet per scc-
ond, and the maximum trace is approximately
1,850 yards, varying trom 1,300 to this hgure, The
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U. 8. Aircraft Machine Gun, Model 1922, Cal. .32, Fixed. This Weapon Was Designed to Feed from the Left or Right Side.
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maximum powder pressures developed arc low,
not exceeding 20,000 #& per square inch. The
case 1s ol brass and has a Hanged edge for ex-
traction. T'he lacilities exist in the United States
lor the mannfacture of this cartnidge and there
are on hand [,182.580 rds. of 11-mm mmmuni-
tion which will become useless 1n the event that
the 11-mm machine guns (Vickers) are recalled
from service. Considerable experiments have
been continued on the [l-mm ammunition. By
virtue ol the bulk of the projectile, it has been
possible to develop a highly eflicient explosive
bullet.,

“Browning Caliber .50 Aircraft Machine Gun
“A project lor the development ol the Brown-
ing caliber .50 aiveratt machine gun has been
initiated by the Ordnance Department and a
contract has been placed with Colt Patent IFire
Arms Company, of Hartlord, Connecticut. The
spectfications of this gun as at present dehned,
give the lollowing characteristics:

“Weight—>50 #.

“Rate of Fire—a00-600).

“"Muzzle Velocity--2,700 Tt /sec.

“Weight of Ammunition—1,830 grs. (about)
(800 gr. bullet).

“Pounds per hundred rds.—26 (without links).

“Penetration—A. P. 1187 armor plate at 25
yds.

“This gun probably comes in a class ol ma-
chine guns not peculiar to Air Service alone, and
which are intermediate between the .30 caliber
machine gun and small cannon. The tactical
reasons tor its development are as follows:

“(1) By virtue ol the bulk of the projectile
fired from this gun and the muzzle velocity with
which it can be fired, it is anticipated that a

much more cfficient armor piercing, tracer and
imcendiary bullet can be effected. An explosive
bullet can also be developed much more casily
than in the case ol a smaller bullet, like the 150
or. .50 caliber now in usc.

“(2) It 1s to be anticipated that a machine
oun to be efhcient against aircralt ol the futnre
must be efficient against light armor plate. Ar-
mored planes were coming into being at the
close ot the war, both on the part of the Allies
and Germans. Against armor capable of being
carried by aircralt our .30 caliber ammunition
would be of doubttul utility and ol necessity we
must go to higher calibers and higher muzzle
velocities to obtain an effective ammunition for
such combat.

“This statement might be thought to be in-
compatible with some of the recommendations
of the Doard. It should. however, he borne m
mind that aerial combat in the future may con-
sist of several kinds of aircraft specially butlt to
attain certain altitudes: that is.

“(a)y High flving scout planes which may at-
tain an altitude from 15,000 feet up and ol neces-
sity must carry light weapons and light ammu-
nition to keep down the military load and to ob-
tain a maximum effectiveness [rom the motor
at altitudes at which they may he expected to fly.

“(b) Other low flying pursuit, aerial sur-
veillance and artillery observation and day bom-
bardment planes, medium pursuit planes, not
imtended to flv at such heights mayv be able 1o
carry heavier weapons and a heavier weight ol
ammunition. These planes are the ones which
may be expecied o encounter armored anr-
planes, and consequently should be equipped
with guns having the characteristics ol the pro-
posed .50 caliber Browning aircralt machine
oun. It will be seen then that this weapon 1s not

1. S. Aircraft Machine Gun, Model 1922, Cal. .30, Flexikle. Thiz Weapon Fired Over 20,000 Eounds in Test and Was Still
Serviceable.
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meant to replace the present existing .30 caliber
weapons except in the casc ob planes working
under 15,000 feet and so, as lar as the general Aar
Scrvice 1s concerned. should be classed as a spe-
cial and additional weapon for which there will
be a great deal of necessitv. Work upon this gun
has been undertaken by the Ovdnance Depart-
ment i connection with the development of a
50 caliber gun for ground and antiancralt pur-
poscs. A priovity has been established and ap-
proved by the Ordnance Commuirttee as lollows:

(1 Adrcraft .50 Caliber Browning Ma-
chine Gun,

“(2) Ground type 5O Caliber Browning
Machine Gun,

(5 .50 Caliber Tank Machine Gun.

S Thas priovity is corvect and 1t 1s thought
that the aircraft gun should be given all pos-
sible preference,

“This development s not i such state now
as to alford good grounds for any prophecy as to
is ultimate ctherency. '1The Board has, however,
examined all drawings available of the gun and
of s ammunition and submits vecommenda-
L1Ons. .

Browning Aircrait Machine Gun,
Caliber .30

Betore the Armament Board’s veport had even
been put in rough form, work was well under
way to correct one of the main faults with the
orteinal models. This bad leature was thao the
weapon led only Irom the left, no provision
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being made to bring the cartridge belt from the
opposite side. This made mstallation i plance:
quite a problem, especially where 1t was desire
to place the weapons side by side,

Using one ol the lirst guns completely mods
ficd according to specifications recommended by
the Board, the project was begun at Springheld
Armory. In a comparativeiv short tine a proto
type was himished to the point where its origina
tors considered 1t ready for test. While the tria
that soon lollowed showed numerons weaknesse:
it did fre 10,000 rounds and, in order to avoid
conlusion, 1t was 2iven the nomenclature, UL S.
Aircralt Model 1921, Caliber (30,

Contmued work was authorized not only to
perlect the operating mechanism but also to in
corporate a mcthod of releasing the sear frons
the sides 1 order to synchronize by means of a
solenoid. A sccond model embodying the desired
features was ready in due vime and 10,000 rounds
were fired with only two breakages that require
replacement. Half the ammunition was Fed rigl
hand and then the dirccuon ol feeding was i
versed withont immcident.

This modified weapon was then sent first to
Aberdeen Proving Ground, and lollowing a su:-
cesslul wrial, to McCook Field., After 20,0C:
rounds were expended, 1t was shipped again
Springfield where it was examined and found tc
be 1n good working conditon. T he experimen-
tal department recommended that with a few
minor changes the model could be considered
practically complete as far as specifications [
this tvpe ol weapon were concerned. The ont
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Tep: Brewning Aireraft Machine Gun, M2, Cal, .30, Fixed. Bottom: Browning Aircraft Machine Gun, M2, Cal. .30, Flexible
- ' Sectionalized).
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suggestion for further nnprovement was the ad-
dition of a rounds counter to inform the pilot
f the amount ol ammuniton left i his teed
HOXES.

The weight of the gun was now 20 pounds and
the rate ol fire was offictally set at 1,000 rounds
a minute. In order o lacilitate installation, nu-
nerous features were standardized so that it
could be used hixed or Hexible by changime the
nounts. A method of placing twin guns on 2
Scarft ring was also worked out and specilica-
1ons were written to take care ol all Tuture pro-
duction.

During the period from 1927 1o 1930 when
Nright Field, Springfield Armory, and others
continued to work on a light caliber .50 high-
peed anrcrate machine gun, no concise require-
1ients had been prepared for inclusion in an

flicial specification to cover military character-
stics. These tacts, as shown by the record, indi-

ite considerable controversy as to what was
vanted. When a real demand was shown 1in
1929 for such a gun to perform under the ap-
roved military demands, the Colt’s Co. brought
ait the fully developed right- and lelt-hand feed
an that was later standardized as the Browning
Alachine Gun, Caliber .30, M2,

In developing this improved gun, every cffort

as made to retain the best features while sim-

litying manutacrure. The type ol steel that
coved best was specified. Rivets were standard-
ed, all beine made with oval countersunk

zads, wherever possible. Ahmost all basic di-

ensions were kept at an even bractional part
~an inch and pares were designed Tor complete
werchangeabihity mm quantiy production.

Fveryone who worked on the project resalt-
on this M2 caliber (30 weapon deserves great
edit for his contribution. By the late 207 it
as a successtully tested weapon, capable ol ir-
igat the rate ol 1,000 shots o munutee. Te could
be fed from either right or lelt and sceaved oft
irom the side by an clectrically operated sole-
noid.

It 15 indeed tortunate that this work was donce
at the tme, as pracucally all machine gun de-
elopment stopped shortly afterwards, that 1s, as
lar as the United States was concerned. Tt was
partly due o lack ol funds buc more from the
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peacetul lethargy that invariably settles on this
country after each war. In 1938 the caliber .50
Browning cun, better known as the B. A, M. G,
was still being made 1in very limited quantities
with the same specifications as the original
Model M2, As a lavger caliber machine cun was
still looked upon by the Air Force as a special
objectives weapon, the caliber .30 was its first-
line machime ogun lor both hixed and flexible
mounting as late as 7 December 1941,

Browning Caliber .50 Aircralt
Machine Gun

The Germans put a heavily armored plane
into service during the closing days ol World
War 1. This act made ohsolete for all time the
rifle-caliber machine gun lor aerial usc. Some
countrics were slower to accept the lace than
others but nevertheless it cannot be disputed.
The United States was among the lirst to come
to this realization. The dramatic imcident that
causced 1 was the shootine down by such an ar-
cralt of the young pilot. Quentin Roosevelt.

o, commander m chiet
of the Amecrican ]*1.’.*{]']'[7‘[1ii_l-l']l'l'.l:'l"':,' lorces,  wis
among the hrst to see thar the hightweighe mifle
caliber bullets would be meffective against ar-
mored planes. With his characteristic prompt-
ness, he cabled the Army Ordnance Department
to begin immediate development ol a machine
oun havine a bore of at least a hall inch with o
minimum muzzle velocity ol 2,700 feet per sec-
ond.

Gen. John ]. Pershing

At the time there was already under way an
eflort to use an Tlanm IFrench cartridee o a
Brownimg action, but when Pershing was in-
formed that the velocity was not up 1o his re-
quircments, he ordered renewed eltore on the
development ol a larzer cartridee and a higher
bullct speed. 'The Browning caliber 50 machine
gun that resulted was first made as a water-cooled
weapon that later was hehtened enough to be
accepiable for areratt use. The larter became
known as the Browning aireralt machine ¢un,
caliber ,H0, 1921, The water cooled version also
had the same model designation. In other words,
for test purposes both a water-cooled and an air-
craft caliber .50 gun were available and, while
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First Trials of Browning Cal. .50 Machine Gun in Colt's Pasture. Fred Moore Firing the Weapon and John M., Browning Standi:

operating parts were interchangeable to a lim-
ited deoree, this did not hold true Tor most of
the costly and vital components.

This condition existed until 1. S, G, Green
(colonel durime World War [1), who 1s now chief
of the Fnomecering scction, small Avms Branch,
Industrial Division of the Ofhce of the Chiel of
Ordnance, Department ol the Army, concerved
and put mto ctece the design ol what 1s known
now as the Brownine Machine Gun, Caliber .50,
Basic MY, This devisement allowed the manu-
Facture of one recerver that could be nsed on
seven different types of guns: Army and Navy
antialreralt water cooled, eround and turret-
type heavy barrel, and lixed. lexible, and tarret
aircralt ouns,

Dr. Green was awarded the Exceptional Civil-
cin Award for his work }::rim' toy the war and the
Lecion of Merit for his outstanding comimis-
stoned service i World War [I. There 1s no
way to estimate the value of his contribution to
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the Allied cause, as it allowed wholesale pro
duction ol a smgle type ol recerver that coul
be adapted moamatrer ol mmures to any spectlu
use required.

The caliber .50 machine gun iniually deve!
oped by John M. Browning at Winchester ane
[urther relimed by Brownime and Fred T Moor
at the Colt's plant resulted in its standardiza
tion 1 two torms, the Browning aircratt ma
chine gun, caliber .50, M1921, and the Brown
ing machine oun, caliber .50, MI921, warter
cooled. The guns were manulactured and used
experimentally as areralt and antiareralt weap
ons between 1921 and 1937, Thev both had rela
tively lichtweight barrels and the feed mecha
nisims were so arranged that the belts were fed
from the left-hand side ouly. This meant that.
when installed in pairs tor either aireraft or anti
aircralt use, the mounting was unduly complr
cated. The caliber .50 ammunition available
during this same period had a velocity of ap



BROWNING AIRCRAFT MACHINE GUNS

3395

sroximately 2,700 feet per second. identical with
that of the caliber 30 ammunition.

The barrel of the water-cooled gun extended
sme 2 inches forward ol the water jacket, which
ssulted in the murzele becoming overheated
hen long bursts were attempted. "The hight bar-
1s used on the aircraft caliber .50 machine guns
lso caused overheating alter relatively short
ursts. The weapon's Innitatons revealed in the
wrly service trials of the water-cooled version
aised a serious doubt with the Army and Navy
uring the period from 1927 to 1953 as to s
otential worth either as an aviaton gun or [o
ntiaircraft usc.

o In the years [rom 1927 1o 1930 the armed
ervices made many studies on the employment
f Browning weapons for all conceivable uses.
Many comparative trials were conducted n air-
craft with the Browning aircraft machine gun,
caliber .30, M1921. and similar antiaireralt tests
were made with the Browning machine gun, cal-
iber .50, M1921, water-cooled. Limited experi-
ments were also made with a heavy barrel type
of the caliber 50 MI1921 for arming combat
vehicles,

No requirements were forthcoming prior to
1933 for an improved type of caliber .50 machine

cun. The results of the past years were appratsed
and the problems given intensive study by Dr.
Green between 1927 and 1932, The innovations
disclosed were applied to a basic receiver and
operating mechanism, which was so designed
that seven principal tvpes ol caliber 50 Brown-
ings could be rcadily assembled by the substi-
tution of such parts as barrcl jackets, barrels,
and other items on aircraft, antaireraft, combat
vchicle, or ground-type machine guns. The ele-
ments replaced or added to the assembled weap-

Bircraft Machine Gun, Maodel 1918, Cal. .50, Manuiactured by Winchester Arma Company.

ons to adapt them to the specified use could be
interchanced without the use of machine tools,
No compromise, such as combinations, was
made. and cach complete assembly resulted i a
supertor gun for the required purposc.

The basic receiver had all the improved fea-
tures, such as the right- and lelt-hand leed, and
a new means was provided  lor obtaming a
mechanical advantage in retracting the bolt. [he
strength of the driving spring and the weight of
the barrel was increased to permit usc ol a more
powertul cartridge, which allowed a longer bar-
rel for maximum velocity and greater durability.
The receiver and the [undamental operating
mechanism were patterned atter the caliber .50
heavy-barrel gun, developed earlier by Colt. It
was indicated in 1932 that these advanced tea-
tures developed by this firm, as represented by
the pilot gun, and those developed by Dr. Green
could be combined into a composite weapon
that should and did give superior perlormance
when used [or the intended needs.

The Ordnance Department lacked funds
the period from 1927 to 1933 (as evidenced by
the fact that not a single machine gun was manu-
[actured i 1928} to undertake the development
and production ol a new type ol caliher .50 gun
for two basic reasons:

(a) The depression severely curtailed avail-
able funds.

() No requirement had been established
for the development or manutacture ol such a
series ol cuns.

Consequently the limited funds available to
the Army could not be spent [or such a project.
The Colt’s Co., using components it developed
on the heavy-barrel, air-cooled gun and the new
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features developed by the Government, manu-
factured for the Ordnance Department in early
1933 two modified Browning machine guns, cal-
iber .50 (later known as M1921Al1); two Brown-
ing aircralt machine guns, caliber .50 (desig-
nated the M1921E2); and two improved Brown-
ing machine guns, caliber .50, hcavy barrel.
These were the first weapons to represent the
combined 1mnnovations ol the two models. They
were tested at Aberdeen Proving Ground, Frank-
ford Arsenal, Fort Monroe, and Wright Field,
and were also demonstrated at the Naval Prov-
ing Ground, Dahlgren. Test results were most
favorable and interest in the improved caliber
50 Browning was greatly mtensthied. When 1n-
vited to furnish a complete sct ol ordnance
drawings, the Colt's Co. suggested that their
preparation at Springheld Armory from the
firm's drawings, would be more cconomical.
During 1932 Gen. Samuel Holl, Chnef of Ord-
nance, Army, after observing concentrated ac-
tivity on Dr. Green's part day after day, jok-
ingly asked lor an explanauon. He rephed that
an attempt was being made to solve a problem
having great bearing on the future of the caliber
H0 machine gun, even though no requirement
had been presented to the Ordnance Depart-
ment. In order to do so, 1t might be neccessary
to apply the famous quotation by Thomas Car-
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lvle framed on Dr. Green’s desk—"He who would
accomplish much must concentrate to such an
extent that to the idle observer it borders on
insanity.” The genceral was also shown another
saying, credited to Edison, which read: "I al-
ways do my best work when other people tend
to their own business by going to sleep.”

The Army, in 1933, without funds to carry
forward the development of a complete series of
new caliber .50 machine guns, interested the
Navy in the results of the previous tests of both
the aircraft and antiaircralt, water-cooled mod-
cls. With the approval ot General IToll and Maj.
Julian S. Hatcher (now major genceral, retired),
Chief of Small Arms Division, Manufacturing
Service, Ordnance Department, contact was
made by Dr. Green with Commanders John |
Mahoney, Ldgar R. McClung and Forrest P.
Sherman (now admiral, Chief of Naval Opera
tions), all of the Bureau ol Ordnance, Navy De-
partment, to determine whether they would be
interested in the improved weapons. They re-
sponded  enthusiastically and arranged for an
early demonstration at the Naval Proving
Ground, Dahleren, Va. Commander Malcolm
F. Schocffel (now admiral) and Commander
George T, Hussey, Jr. (later chiefl ol the Bureau
of Ordnance, Navy, now admiral, retired) were
most interested in testing the new guns and aided

Top: Aircraft Machine Gun, Cal. .EQ, M2, Fixed. Bottom: Aircratt Machine Gun, Cal. .50, M2, Fixed (Seclionalized).
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materially in their early standardization for both
the Army and Navy.

Further conferences were held with Com-
manders Sherman and Mahoney, who took the
matter up with Admiral E. B. Larimer, Chief of
the Bureau ol Ordnance. Navy. The latter not
only approved assistance in further research on
aircraft and antiaircrafe caliber .50 M2 machine
guns but authorized an immediate expenditure
in 1932-33 of approximately $150,000 to be used
in the development and supply to the Navy of
as many weapons as possible with the funds
available. The Navy placed orders early in 1933
with the Ordnance Department of the Army for
the manufacture by Colt of the basic M2 type
improved caliber .50 machine guns. Navy funds
were used for compiling data needed for draw-
ings, manufacturing requirements, such as de-
scriptions of procedures, technical notes, etc.,
later to be used 1n training manuals and main-
tenance work. These data were obtained by War
Department personnel at the Colt’s plant, where
the many problems relating to production and
manufacturing improvements were solved jointly
by company and government representatives.

The support given by the Navy in the pro-
gram was of material benefit in compiling in-
structional material, such as standard nomencla-
ture lists, training manuals, specthcations, and
Government drawings during the development
period at the Colt’s Co. and at Springfield Ar-
mory. The funds made available by the Navy
made 1t possible to set up a firm policy for pre-
paring, first, basic drawings, and then establish-
mg tolerances to govern both manufacture and
linal inspection. Colt’s contribution with re-
spect to the latter was outstanding, as evidenced
by the very successtul use of the Government
drawings during World War I1. More than eight
major manufacturers produced interchangeable
machine guns and components that gave out-
standing performance, even though they were
made in great quantity.

The development, pre-manufacruring study
and production engineering during the initial
manutacture of the caliber .50 M2 Browning
~machine gun were made possible by the unex-
celled teamwork among Navy and Army Ord-
nance personnel, Springheld Armory, and the
Colt’s Co. The iterest and support given by
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Admiral Larimer, Commanders Sherman,
Schoeftel, Mahoney, and McClung, and by Navy
financing made it possible to prepare a compre-
hensive and positive program to cover all phases
of the problem. The work of Fred T. Moore,
general works manager ol the Colt's Co., and
many of its production and design engineers,
and by Maj. Guy I1. Drewry (now general, re-
tired), Mr. Hopkins, Mr. Ambrose, and other
engineering personnel at Springfield Armory,
was outstanding in the preparation and coordi-
nation of engineering data obtained lor the most
part from Colt’s Co. and from Dr. Green, who
worked at Springfield and at Colt’s in directing
the over-all program.

The restudies made during production engi-
neering reviews included a consideration for the
first time of building into an automatic weapon
a measured reserve to insure reliable function-
ing under adverse conditions. A belt lift of 17
pounds was established as a minimum, it being
appreciated that longer belts would be needed
to obtain the tull potential of this new type ol
cgun. ['his was the frst time that any automatic
weapon had included in its specifications and
drawings a definite measurable performance.
This requirement was later incrcased to some
35 pounds by the Colt’s Co. and the High Stand-
ard Manufacturing Co., working with Captain
Adams of the British Service, when the increased
throw of the belt feed slide was provided along
with a wider cover.

The back plate was also replaced by one of
much larger diameter, using Belleville washers
of the type developed by the Colt's Co., the
Fabrique Nationale, Mr. Hopkins of Springheld
Armory, and Dr. Green.

Highly favorable reports were received from
the battle areas of North Africa, Sicily, and on
the continent of Furope on the caliber .50 guns,
which showed that they were most reliable and
their performance outstanding. A typical report
is one received from the commanding general
of the Army Air Forces (in November 1943)
which states in part:

“1. The Commanding General of the Army
Air Forces, with the full realization of the many
outstanding achievements of the Ordnance De-
partment in developing and producing large
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Tapanese Copy of the Browning Aircrett Machine Gun, Cal. .80, Type 1941, Fixed.

quantities ot outstanding cquipment for the
United States Forces, wishes to specilically com-
mend the Ordnance Deparument ol the Army
Service Forces for the magnificent achievement
in furnishing the Avrmy Air Forces with the most
outstanding aircratt gun ol World War 11,
namely the Caliber .50 Aaveraft Machine Gun.,

“2.0 This weapon, wogether with s amimue-
nition, 1s the backbone ol offensive and defen-
sive guns for American amreralt and was brought
to such a state ol perlection by the Ordnance De-
partment during the vears of peace prior to the
present conthet that 1t has enabled the Army Aar
Forces, the U S, Navy, ind Marine Corps to
show a delinite superiority in atveralt gun power
throughout this global war.”

Stmtlar reports were recerved from the Army
Aldr Forces Matdriel Command during the last
phase ol the 'Tunisian campaign, where 72 en-
emy airplanes were destroved with less than 200
rounds per gun expended on 35 fighter planes
without a single machine-gun stoppage. M2 guns
mounted on trucks also gave a good account ol
themselves and often supplied the sole means of
protection of small supply convoys. A typical
action shows that the drivers brought down two

ol ive attacking enemy planes and scattered the
remaining three,

The Navy and Marme Corps also had many
reports of the Browning's excellent performance
at Boucainville, Guadalcanal, and all other ma-
jor operations. One such obscervation was the
report ot Capt. Malcoln F. Schoeftel (now ad-
miral) to the Bureau ol Ordnance, Navy, which
showed that during a cruise of the Saratoga some
200,000 rounds of caliber 50 anmmunition were
fired with only two serious jams, and two dozen
stoppages ol all tvpes. Captam Schoellel declared
that, although one of the purposes ol his mspec
tion trip 1 the Pacithc was to locate troubles
he had difhiculty inding them because ol the
high performance of the weapon.

A typical comment trom the Armed Service
Jomi Report was:

“leis gravifying to note the acclatm with which
the Caliber (50 Machine Gun 1s being received
lov 1t 1s fele that this reflects, m oa great measurg,
the efforts that have been expended in produe
g and accepting only quality weapons.”

In World War I1 the M2 was produced by the
following industrial Lirms: Colt’s Patent  Fire
Arms Co., High Standard Co., Savage Arms
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Corp.. Buffalo Arms Corp., Frigidaire, AC Spark
Plug. Brown Lipe-Chappin. Saginaw Divisions
of General Motors Corp., and Kelsey Tlaves
Wheel Co.

The translation of the new designs into a pro-
ducible and dependable series of weapons by
mass  producton  meihods  showed  that  the
eroundwork and coordinated cffort by the Army,
Navy, and Industry team were well done and in
a comprehensive form. Even though the produc
tion engineering data, drawines, and other in-
tormation  were 1 excellent shape, mdusiry
made a real conuribution by applying new tech
niques with improved machinery, such as high
speed broaching and multiple tools for perform-
ing Tapidly many operations previously done
separately.

Cycle of Operation

The tollowing cvele ob operation is for the
bBrowning machine gun, caliber .50, basic MZ,
but with minor deviations to compensate for a
difference in caliber, 1 will also cover the entire
family of Browning short-recoil-operated ma-
chine guns.

When the wigger is pressed, the trigger bar
pivots on its pin, causing the [ront end to press
down on the tip ol the sear. Tis notch is disen-
caged from the shoulder of the cocked hring pm
extension, allowmg 1t to Hy forward and hre the
chambered vound. At this stane the barrel,
barrel extension, and bolt, known as the recoil-
ing portion, arce m batery position,

The bolt s held securely o place by the
brecch lock, which extends up through the bar-
rel extension mto a notch m the undervside of
the bolt. Alter the powder charge explodes and
the bullet starts to travel throueh the borve, the
force of the explosion drives the operating parts
rearward. During the first three-quarters of an
mch ol travel the breech lock is pushed oft the
breech Tock cam step and out ol the notch mn the
bolt by action of the breech lock depressors. This
frees the bolt. As the recotling portion continucs
to move back. the barrel exiension rolls the ac-
celerator rearward. The up ol the accelerator
claws strikes the lower projecuon on the bol
and speed this part to the rear. The barrel and
barrel extension have a total rearward travel of
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Loading Cal. .50 Amrmunition on an FGF Aboard the USS
Saratoqa.

114 inches at which e they are completely
stopped by the oil-bufter body assembly.

During this movament the oil-buffer spring 1s
compressed by the binrel-extension shank. The
spring is locked s reoracted position by the
claws ol the accelerator which are moved against
the shoulders of the harrel-extension shank. 'The
action ol the ol the buller tube aids the spring
to cushion the shock ol recotl ol the barrel and
barrel extenston. Durime the veavward travel the
piston head s forced back brom the Torward end
of the oil-buffer tube. The otl at the rear of the
tube under pressuve ol the piston head and valve
escapes 1o the front. Tts only path 1s through re
stricted notches between the edge of the piston-
rod head and the oitl-buller taube.

The bolt travels rearward tor a wotal ol 714
inches. During this movement the nested driv-
g springs are compressed. The rearward siroke
ol the bolt is Imallyv stopped as 1t sirikes the
bufter plate and compresses the fiber dises to the
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extent of one-cichth ol an inch. Thuas, part ol
the recoil energy ol the bolt is stored in the driv-
ing springs and the remaimder i the back plate
bufter assembly.

Alter complction of the recoil stroke the bolt
is Torced forward by the energy stored in the
driving spring and the compressed butter discs.
When the bolt has moved lorward about b inches
the top ol the accelerator is struck by a projec-
tion on the bottom of the bole. As the accelera-
tor rolls Torward from this blow, 18 claws are
moved away lrom the shoulders of the barrel-
extension shank to release the oil-butter spring.
The enerey of the spring shoves the barrel ex-
tension and barrel ahead.

No restriction to motion is desired on the {or-
ward or counterrccoil stroke of the barrel and
its extension: therclore, on the stroke additional
openings for oil How are provided i the piston
rod head of the oil buffer assembly. The piston
valve is forced away from the piston rod head

050 inch as the parts move lorward, uncovering

Browning Machine Gun, Cel. .50, Water Cooled, in Action as Antiaircraft Detense.
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other opemings. The resulung larger flow per-
mits oil to escape freely through the ports in the
piston valve as well as at the edge of the piston
next Lo the tabe wall,

As the barrel extension moves forward, the
breech lock contacts the breech lock cam and s
forced upward. The bolt, which has been con
timuine its forward motion alter striking the ac
celervator, has now reached o position where the
notch on its under side is directly above the
breech Tock, thus permitting the latter to engage
its locking recess, The hole is thereby locked to
the breech end of the barrel extension three
quarters of an inch before the counterrccotling
parts reach thenr final forward position.

The act ol cockimg the gun s begun as the boli
starts to recotl immediately atter fiving, Thus the
tip ol the cocking lever, which is in the V slot m
the top plate bracket, is forced forward. The
lever 1s prvoted so that the lower end [orces the
firing-pin  extension rearward. 'The fhring-pi
spring 1s thus compressed against the sear-stop
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pin. The shoulder at the back end ot the exten-
stonn 1s hooked over the notch at the bottom of
the sear under pressure of the scar spring. Dur
ing the final torward motion of the bole the tp
of the cockimg lever enters the Voslot ol the top
plate bracket. "T'his action swings the bottom ol
the lever out ol the path ol the hring pim exten-
ston, allowing space lor the pin o snap lorward
to hire the cartndec,

When the counterrecotling portion 1s one-
sixteenth ol an inch from batrery. the gun s
ready to fire. I no trigger action 1s given at this
instant, the operating parts assume final forward
position and the gun ceases operauon,

The beli-leed mechanisim 1s actuated by the
bolt. The ammunition belt 1s pulled mto the

"Eig ht-Gun Nose'" Installation for B-25 Aircraft. Each Browning Cal. .50 Is Provided with 400 Rounds of Ammunition for Grouncg
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oun by the pawl which 1s attached o the belt-
feed shide. \When the bolt 1s in battery, the belt-
feed pawl has positioned a cartridge directly
above the chamber. 'The heli-holdimg pawl s
a raised position behind the incoming round to
prevent the ammunition belt rom talling out
of the cun.

As the bolt recotls, the belt-feed shde 1s moved
out over the belt, and the belt-teed pawl prvors
so as to ride over the next cartridee. At the end
of the recoll stroke the throw ol the belc-leed
slide 1s suthcrent to permit its pawl to snap down
behind the incoming link 1 order to pull the
belt into the cun. As the bolt moves forward on
counterrccoil, the belt 1s pulled into the gun by
the leverage exerted on the belt-feed pawl. The
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belt-holding pawl 1s forced downward as a car-
tridge is pulled over it. When the forward stroke
of the bolt is completed, the belt-holding pawl
snaps up bchind the next round and performs
the function ol retaining the belt 1n the gun.

As recoil starts, a cartridge 1s drawn from the
ammunition belt by the extractor claw. At the
same time the empty case is withdrawn from the
chamber with its cannelure held in the T slot
on the front face of the bolt. The empty case,
having been expanded by the toree of explosion,
tends to stick to the walls of the chamber and
the case may be torn if withdrawal is too rapid.
To prevent this and to insure slow inital ex-
traction, the top front edge of the breech lock
and the front side of the notch in the bolt are
beveled. Thus, as the breech lock is totally dis-
engaged, the bolt first creeps away from the bar-
rel and barrel extension in a gradual manner.

The cover-extractor cam now begins to force
the extractor down, causing the round to enter
the T slot in the bolt. As the extractor is moved,
the lug on its side rides against the top of the
switch, causing it to pivot downward at the rear.
Near the end ol the bolt’s movement the extrac-
tor lug overrides the end of the switch, which
then snaps back to its normal position.

On counterrccoil the extractor is forced [ar-
ther down until halted by the extractor stop pin
as the lug then rides forward under the switch.
The incoming round in the T slot ejects the
empty case. The extractor stop pin in the bolt
serves as a means of positioning the incoming
round, so that the cartridge, assisted by the ¢jec-
tor, enters the center of the chamber. When the
cartridge is nearly seated, the extractor rides up
its cam, compresses the cover extractor spring
and its claw snaps over the cannelure of the car-
tridge in the feedway.

For automatic firing the trigger is pressed and
held down. The scar is depressed as its tip is
carried against the beveled surface of the trig-
ger bar by the forward movement ol the bolt
near the end of the counterrecoil stroke. The
notch in the bottom ol the sear relcases the hr-
ing pin, thus automatically firing the next car-
tridge at the completion of the forward stroke.
The cun will operate antomatically as long as
trigger action is maintained and until the am-
munition supply is exhausted.

THE MACHINE GUN

The B. A. R. Since World War I

Following World War I, the exclusive rights
to manufacture the B. A. R. (Browning Auto-
matic Rifle) reverted to the Colt’'s Co. The Bel-
gian Fabrique Nationale d’Armes de Guerre at
[erstal, Belgium, was licensed in 1920 to manu-
facture and distribute the weapon in Europe,
under the name Herstal light machine gun,
along with many other Browning-designed guns.

In 1922 the United States Army brought out
the Cavalry model 1922 machine ritle. '1'his ver-
sion of the B. A. R. had a heavy ribbed barrel,
a bipod and an adjustable stock rest. A differ-
ent rear sight from that of the model 1918 was
utilized. The cun was never issued n great
numboers,

Colt put the gun out in two commercial mod-
els. Once was a military-type gun, equipped with
a pistol grip and a light bipod fastened to the
gas cylinder at its junction with the barrel. A
number of foreign governments purchased this
armn in considerable quantitics. Another model
of the B. A. R., culled the Colt Monitor, was
offcred in 1933 as a police and bank-guard
weapon. It was modified by a shortened barrel,
the attachment of a Cutts compensator and addi-
tion of a vertical pistol grip. A number of these
weapons appear to have fallen into the hands of
criminals, judging from seizures made by the
F. B. L.

Numerous foreign governments have em-
ployed the B. A. R. The Fabrique Nationale
produced in 1921 a Swedish Army 6.5-mm
model, having a vertical pistol grip and a slightly
curved magazine. It is reported that a limited
number in caliber 7.5-mm were manutactured
by the Belgian plant for France or Switzerland
or for the oriental wrade.

After the 1914-18 war and up to 1936, the
British tested the weapon and in 1922 provi
sionally designated it as the light machine gun
to be produced in the event ol another war.
Later the Bren gun was standardized for the cal
iber .303 cartridee to fit this nced. England’s
home guard was fitted with B. A. R.'s lrom the
United States during the invasion peril of 1040
and 1941.

The Polish Army was supplied with the FN
maodel 1928 B. A, R., firing the 7.92-mm Ger-
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man Army type cartridge. And B. A. R.’s bearing
the patent date 1932 were captured from the
Japs 1 the 1942 Philippine campaign. These
weapons had a 21-inch barrel of 7.7-mm caliber.
The principal difference from American tyvpes
was the hinged piston rod and forearm, permit.
ting rapid removal of the gas cylinder.

The latest version of the B. A. R., which was
supplied to United States armed forces in World
War I1, is the B. A. R. Model M1918AZ2. Weigh-
ing 19 pounds, it is heavier than the earlier
models and is fitted with a flash hider and a
medium-weight bipod at the muzzle. A conven-
tional buttstock without pistol grip 15 used. A
decelerating device which can be thrown on and
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off allows a high and low cyclic rate of fire. There
is no semiautomatic fire from this model, but
the low rate of fire 1s such that single shots can
be discharged easily by pulling and quickly re-
leasing the trigger. There 1s no readily change-
able barrel, so delivered fire is limited to what
onc barrcl can stand in any brief period.

Models of Browning Recoil Operated Ma-
chine Guns

The following tabulation lists the various
models and bores of Browning recoil-operated
machine guns that have been produced lor use
by the nations of the world:

Nale | Couniry Designation EI ‘Bore
Browning ground ....... U.S A ... Model 1917 . ............. .30/06
Browning ground ....... U.S. A Lo, Model 1917A1 ... .. ... ... 30/06
Browning training ... ... U.S. A ..o o0 ML Lo 22
Browning tank ......... .S A o e M2 .30,/06
Browning tramning ...... U8 A oo M3 22
Browning training ...... U. S AL M4 22
Browning tank ......... U S A oo MIOI9 ... oL 30/06
Browning tank ......... U.S A o MIOI9AL ... .00 oae. 30706
Browning cavalry ....... U. S A . . MI919A2 ...l 30,/06
Browning gen. purp. .... U.8 A, ............ MIOI9AS .. .............. 30/06
Browning gen. purp. .... .S A ... ... .. M1919A4 carly ........... 30/06
Browning gen. purp. .... U. S, A ... .. ... ... M1919A4]ater ............ 30/06
Browning tank ......... U S A MIOIOAD ... ... .. .30/06
Browning ground . ...... L. 8. A. . MI919A6 .. ... . ... ... .30./06
Springfield ground . ..... . 8. A, . . Experimental ............. .30,/06
Rock Island ground ... .. U.S. A oo, TI3 .30/06
Colt ground ........... S A ... L. Experimental ............. .30/06
Browning ground ....... U. S A, ............ MIOI9w/c ............... .30/06
Browning aircraft ....... U.S A ... L MI918 ... ... ...l 30/06
Browning aircraft .. ... .. I 5 A . MISI8 1l mm
Browning aircraft ....... U.S A . .. MISISMIL ............... .30/06
Browning aircrafe . ... ... U. 5. A . Lo MI9IY o 30/06
Browning aircraft ....... U5 A o MI921 L .30/06
Browning aircraft ....... U.S A oo MIO22 .30/06
Browning awcraft . ... ... s T N A0/06
Browning infantry .. .. .. Mexico . ............ MIQIY 7 mm
Drowning mfantry ... .. Argentina ......... MI9ZS ... . 7.9 mm
Browning infantry ...... Poland ............ MIGSO ..o 7.9 mm
Browning .............. Bolivia ............. Commercial type ......... 7.65 mm
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Name Couniry Designation | Bore
Browning mlantry ...... Chima ............. Commercial type ......... 7.9 mm
Browning ground . ... ... Norway ............ M1929 7.9 mm
Browning ground ....... Norway ............ MIO29T .......... .. ..., 7.9 mm special
Browning ground ....... Sweden ............ MIISE ... 6.5 mm
Browning ground . ...... Sweden ............ MIO36 ....... ..., 7.9 mm
Browning ground ....... Guatemala .......... MIO24 ..o 7 mm
Browning ground ....... Guatemala .. ........ MIO42 30/06
Browning tank ......... Japan .............. Typed ..., 7.7 mm
Browning tank ......... Japan ....... ... Type 97 ...t 7.7 mm
Browning aircraft ....... Norway ............ MI929 ... 7.9 mm
Browning aircralt ....... Greece ..., MIOST .. e 7.9 mm
Browning aircraft ....... France ............. Commercial type . ......... 7.5 mm
Browning aircraft ....... England ............ Mark IT .........coivnnt, 7.7 mm
Browning aircraft ..., .., England ............ Mark II* ... ... ......... 7.7 mm
Coltground ............ Commercial ........ MG 38 ... .ol Various
Coltground ............ Commercial ........ MG 38B .......... . ... Various
Colt aircraft ............ Commercial ........ MG 40 o Various
Coltground ..... ....... Commercial ........ MG H2 . 50
Coltground ............ Commercial ........ MG H2A ... ... ... .. 50
Coltground ............ Commercial ........ MG 52-2 ... 50
Colt aireraft .. .......... Commercial ........ MG B8 ... 50
Colt aircraft ............ Commercial ........ MGBH3A .. . 50
Colt airerafe .......v0... Commercial ........ MG H3-2 .. ... 50
Browning .............. Commercial ........ 50
Browning ......... . Commercial ........ FN e 15.2 mm
Browning AA .......... U.S. A ... .. MI921 ... i 50
Browning AA . .......... U.S. A . MIO2TIAT ... i iienen s .50
Browning AA .......... .S, A . e M2 .50
Browning AA .......... U.S A . ... M2 Navyspecial .......... 20
Browning aircraft ....... U. S A . o MI921 L .50
Browning aircraft . ...... U. 5 A, . M2 .50
Browning aircraft ....... U.S A ...l M2 Navy special .......... H0
Browning ground ....... U.S A . M2HB .................. 50
Browning .............. U.S A ..ol M2 HB Navy special ...... 50
Browning aircraft ....... U.S A ............ M2TT .. i h0
Browning aircraft ... U.S A ..ot M3 e .50
Browning ground ....... Guatemala ......... MI924 ... ... 50
Browning ground ....... Guatemala ......... MIO42 ... 50
Browning aircraft ....... Japan ......... ... Model 1 ... ... ........... .50
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HOTCHKISS AIRCRAFT MACHINE GUN

Aerial Uses of the Holchkiss

The French were in many ways leaders in
military aviation. One ol their most creditable
achievements was not being misled by the blind
faith in dirigibles that was sweeping other coun-
tries. While the civilian population was terri-
fied by them, military men always contended
that the huge size of the airships would bring
about their own destruction. In the matter of
arming aircraft, while not the first to fire a ma-
chine gun from a plane, the French most cer-
tainly capitalized carly on this accomplishment.

Two vyears belore World War I a French
Deperdussin monoplane had a machine gun per-
maneni.y mounted on a post arrangement from
which tlic observer located in front of the pilot
could rise and lire over the propeller arc. As the
gunner stood nside the rail, he was also partially
protected by 4 millimeters of steel armor. This
contrivance was originated by a M. Loiseau.
Later the first public demonstration took place
i February 1914 before high army olfficials at
Villacoublay near Paris. The pilot for the occa-
sionn was Lieutenant Prevost, with M. Loisean,
the designer, acting as observer gunner,

The arrangement consisted ol a machine gun
attached 1 a voke to a support braced to the
mast and fuselage, with a high cnough support
to enable the gunner o hire lorward over the
propeller even with considerable depression.
1 he operator was encased 1n a shield of light
armor and had a light railing around the sides
and rear. Even with these safety precautions he
was still 1 danger, nat only from falling out of
the airplane, but from exposure to enemy fire.

The pilot’s view was likewise obscured. even
with small sections cut out of the trailing edees
of the wings adjacent to the fuselage 1o allow
him more visibility downward. Regardless of its
clumsy appearance, it was at least an attempt to
mount a machine gun permanently on a war

Y25512° —h1——324

plane. It was thought to be the only possible
way to maneuver a weapon so as to fire forward
of the propeller.

I'ven this method was not altogether original.
There had been earlier experiments with a
Nieuport plane where the observer merely stood
up in his seat, braced his elbows on the upper
wing and fired a repeating shot gun or military
rile forward in the same manner. However,
in the Deperdussin plane the weapon was a
mounted machine gun and the date, 11 February
1914, marked the hrst instance of a military
plane with a permanently installed forward-fir-
ing machine gun. The weapon selected as the
most suitable [or aviation use was the light, or

Firing the BenétMercié Machine Gun from a Deperdussin
Alrplane, 1914,
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Cportative,” Hotehkiss, better known i the
Uniuted States as the Bendt-Mercié.

Nothing was done to the weapon itsell to
make 1t more adaptable for aircraft use, but n
other mstances 1t was modihed to feed by a helt
in lieu of the strip feed. The time-honored sys-
tem of having the belt and cartridges volled on a
drum and all attached to the weapon's receiver
was used so as not to imterfere with s flexibiliy.

An meeresting sidehight 1in connection with
this test 1s the relationship of the Deperdussin
planc to the famous Spad machine, the finest
Allied highting aiveraft in World War 1. Armand
Deperdussin was a French silk dealer who was
reputedly very wealthy. He took to making [ast
airplanes as a hobby i 1911 and spent so much
money on them that he went bankrupt. When
his affairs were investigated, he was sent to jail
for Iraudulent transactions n silk.

Deperdussin was languishing mn prison when
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onc of his machines won the Gordon Bennett
Cup i 1915 for llying at the record breaking
speed of 1248 miles per hour, The pilot and
others ol the racing team sent a sentimental
telegramm ol congratulations  to  their “bon
patronr” behind the bars.

Soon atter the outbreak of the war M. Blerior,
another famous French pioncer of the air, took
over the Deperdussin business 1o preserve the
oreanization and stall ol the irm. Te then became
known as the Sociéi¢ Pour les Apparetls Deper-
dussim, from which the miuals S0 0 A D are
derived. The plane was developed and perfected
so that it became the one nmachine that assured
the Allies air superiority in the war. It was fitted
with an cight-cvlinder Vectype water-cooled
Hispano-Suiza motor. This solid. fust and highly
maneuverable plane carried twin synchronized
machine euns and Lier was outhtted with one
ol the hirst air cannon.

B

Benét-Meorcié Machine Gun Firing Forward. The Propeller is Protected by a Dedlection Flate Oricinated by R, Garros.
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The science of military aviation was much
larther along in Irance than 1t was with her
Fnglish ally when war was declared by Germany
in 1914, This was true not only with respect to
the lacilities at hand but likewise to pilots.

Of the earliest French fighter pilots one of
the outstanding figures was Roland Garros, an
airman ol superh skill and daring. As carly as
1912 he set an altitude record of 15,000 feet. Dur-
ing the war he had many exciting acrial hghts
ranging from the throwing of missiles 1o the
use of the machine gun. It did not take him
long alter carrving the Ilotchkiss I'ortative with
him as a free gun to see the great possibilities
ol being able to fire straight ahead through the
propeller arc. All pilots no doubt had noted the
same thing before, but Garros was the type to do
somcthing about 1t immediately.

Farly in 1915 he had his ordnance men mount
directly in front of him a clip-fed Hotchkiss Por-
tative machine gun. He had found out from con-
fidential British reports on firing a machine gun
forward through the air screw arc that with a
normal rate of fire only 2 percent of the bullets
struck the blade.

To the practicalminded Garros the solution
of the 2-percent factor seemed simple. ITe lash-
ioned two tempered picces of triangular metal
that could be clamped on the propeller so that
when the blade was turned until the metal pieces
faced the bore of the gun, it formed a pyramid.
The sharp-pointed top of the triangular picces
then was bore-sighted with the center of the
barrel. When a burst was fired, 98 percent went
safely by the space between the blades and the
other 2 percent ricocheted harmlessly off the
hardened angles of the metal attachment, leav-
ing the propeller unharmed.

Unfortunately for the Allies, Garros was
forced down behind the German lines with
motor wrouble, although not before he had
shot down many German planes with his de-
vice. His crude bullet dellector was shown to
Antony Fokker, Germany’s leading aircralt de-
siener, who at once visualized an improvement
and sct about devising a reliable mechanical
fire interrupter for his planes. The operation of
the Garros deflector was one of the most sought-
alter secrets of the war, as the Germans could
not fathom how he fired steadily through the air
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screw without injuring it. Garros later escaped
to ficht again, but by then his idea had heen bet-
tered and German planes hegan to appear with
the fire mterrupter that was to give them air
supremacy for at least the next 6 months. Garros,
nevertheless, was the first man 1o mount a ma-
chine gun in such a manner that maneuvering
of the plane made 1t a egun-laying device instead
ol merely a flying platform.

The French, at the very outbreak ol war, were
ready with a secret weapon that made the world
realize the eflective use ol the airplane against
large movements of ground troops. Odd as 1t
may seem, machine guns were not emploved 1n
the first ground strafing. The French high com-
mand had for several years prior to the war se-
cretly practiced dropping bundles ol steel ar-
rows that separated on the downward flight. A
bundle of a thousand arrows gave good coverage
over a half acre of land. The missiles were very
tiny and light, being 6 inches in length and
brought to a needle point at one end. Toests
made with them showed that, when dropped
from 1.500 feet, one of them would go through
the body of a horse. The Germans soon learned

Py "'q_‘:_: .;!i

An Early Front-Gun Spad with False Nose to Accommodate
(Gunner.
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that dispersion on the approach of a plane was
the best defense against the arrows and they
soon were replaced by machine guns for ground
straling.

In order to regain air supremacy Irom the
Fokkers with the hre interrupter, the French at-
tempted to solve the problem of firing through
the air screw ol a tractor-type planc by cquip-
ping a Spad with a [alse nose in [ront of the pro-
peller. It housed a gunner and a swivel-mounted
Portative Hotchkiss. A wire guard kept the gun-
ner’s head out of the propeller in the event he
thoughtlessly leaned back. This scheme only
showed the desperation ol the Irench at the
time.

In 1916 the French developed another un-
usual hghting plane which  was called the
“Mechanical Owl.” Its mtended purposes were
for night fighting, or morc specifically, to seek
out observation balloons, and for any other mis-
sions that required night flving. T'his plane was

THE MACHINE GUN

a pusher-type Maurice Farman, mounting a 11-
mm belt-fed Hotchkiss in the forward part of
the cockpit. 1t was felt that the large bullet held
enough incendiary mixture to set fire to any ob-
servation balloon or hydrogen-hlled dirigible.
As [urther armament the large plance also carried
six rockets, three on cach wing, that could be
fired clectrically by the pilot. T'he rockets were
considered extremely accurate up to 400 vards.
The craft represented a formidable weapon
against hvdrogen-filled airships. both the fast-
moving dirigible and the anchored observation
balloon. Primarily designed for night fighting,
the planes were equipped with a battery ol head-
lights lastened above the landing gear and below
the pilot. These scarchlights served the dual pur-
pose of lighting up the runway when the pilot
returned at night to his home air base, and of
illuminating the target once he conld approach
close enough to detect the huge balloon in the

dark.
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HOTCHKISS AIRCRAFT MACHINE GUN

The rockets used on this plane were the inven-
tion of a French naval officer named Le Pricur
and, while their use was restricted to observa-
tion balloons and Zeppelins, they had great po-
tentialities in other fields. One ol their most
notable successes was the day belore the great
Somme oftensive in 1916 when French pilots
practically cleared the sky of the big hydrogen-
filled bags, leaving the German artillery without
observers.

The Le Pricur rocket was powered by bal-
listite. While the body was short and contained
only a small amount of propellant. it was ac-
curate for a reasonable distance after which it
would wobble badly. This made it impossible
to hit anything much beyond a 400-yard range.
However, it was considered adequate for its n-
tended use on the huge sides of a hvdrogen-hilled
targct.

Hotchkiss machmme guns did not sce much
service in World War T as aircraft weapons.
When the war came, France was desperately in
need of heavy infantry-type machine guns and
for this purpose the Hotchkiss was considered
among the best. As fast as produced, they were
sent to the front. The weapon, because ol 1ts de-
sign, could not readily be adapted to aircraft
use, since feeding was done by inserting long
metal trays of cartridges from right to left. This
made planc installation practically out of the
question,

Another reason for the sparing use of Hotch-
kiss guns was the fact that the British had two
superb aircraft machine guns for [ree and syn-
chronized installation. France, recognizing this,
depended upon her ally to furnish armament for
her planes, This 1s no reflection on the Hotch-
kiss. It was not originally designed for aircraft
and some of its best [eatures as an air-cooled
infantry weapon made it impossible to convert
to aerial use without practically complete re-
design.

After the Armistice there was no immediate
development work on® machine guns at the
Hotchkiss plant, but in 1922, at the suggestion
of military authorities of other governments,
the company did start experimental work on a
large caliber automatic weapon designed pri-
marily for aircraft use. Its operating mechanism
was similar to the older models and a fcw fca-
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tures were added to compensate for the increased
shock due to the high rate ol fire demanded for
siich a w apon.

On the 13.2-mm awcraft Hotchkiss, cartridges
were led by means of a disintegrating metal belt
that came in lengths of 100 1o 150 cartridges. Al-
though the quick-disconncct barrel was cham-
bered for a cartridge with a tremendous powder
charge, the design was so thorough that the great
load was not excessive.

While produced at the suggestion of for-
cigners, as soon as this model made its appear-
ance and showed promisc in carly firing tests at
the Hotchkiss company’s range, the French Gov-
ernment put its development in secret status.
This act did much to retard progress on the arm
and no doubt kept it from being used through-
out the world by other powers.

The French air force visualized the 13.2-mm
[Hotchkiss as an 1deal engine gun and mounted
it experimentally to fire through the propeller
hub of a Hispano-Suiza engine. When so 1n-
stalled in airevaft a compressed air cocking svs-
tem was emploved for both charging and sole-
notd opcration. The rate of fire was 600 rounds
a minute and the fast recoiling parts were buffed
by a heavy spring-loaded plunger attached to the
back plate. The bolt and piston assembly re-
mained in the retracted position at the comple-
tion of a burst,

When thus mounted, the ammunition con-
tainer was located above the receiver with a
flexible cartridge guide extending over to the
feedway. T'his 1deal arrangement provided prac-
tically a gravity flow of ammunition into the
cun once firing was started.

After the French had ofhcially tested the gun
at Calais until they were satislied that they had
an adequate machine gun for any aviation work
that required a heavy high-velocity armor-pierc-
ing bullet, they then adapted it to be used on
their own armored vehicles. A mounting ar-
rangement was provided that gave the gunner a
high degree of mancuverability. This particular
Hotchkiss machine gun is little known because
in the vears between the two great wars the
Irench, conhdent that 1t was their chief aviation
machine gun for the future, suppressed all in-
formation concerning it. Before they could get
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Hetehkiss Aireratt Moachine (Gun, 13.2 mm

it into use on any large scale in World War 11,
however, the country was overrun by the Ger-
mans. The conquerers, already equipped with
arcralt armament thev felt superior, made no at-
tempt to utilize the 13.2-mm Hotchkiss machine
oun.

The basic principle being the same. the cycle
of operation was narurally identical with that of
other well-known Hotchkiss guns.

On 28 April 1927 representatives of the Okura
manulacturing concern in Japan began negotia-
tions with Hotchkiss Tor the purchase ol manu-
lacturing drawings lor a large caliber antann-
craft machine eun. This gun was suitable [or
bhoth shipboard and ground installations, having
been developed from  the airecralt 13.2-mm
model. The French authorities permitted Hotch-
kiss 1o ofler this same mechanism and caliber,
withholding only information on the compo-
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Hotchkiss Ground Machine Gun,

nents that made it adaptable for aviation use.
They specifically insisted that no means ol belt
feeding be revealed. 'I'he result was that the Jap-
anese acquired the rights 1o make a 30-shot chip-
fed weapon using the same operating parts as
the original gun, but designed solely for anti-
aircraft use. It was a heavy-barrel weapon with
radial fins tor cooling that had a maximum rate
of fire set at 450 rounds a minute. The Japs gave
this devisement the oflicial designation, 13.2-mm
A. A. Machine Gun Model 93 (1033), and it was
used extensively by them all through World War
IL.

In the Russo-Japanese War of 1904-05, which
was the first major conflice in which baoth sides
employed machine guns, the Japanese were
armed with the Hotchkiss, which they found re-
liable and efficient. Since they were the victors
and the Hotchkiss machine gun contributed to

=

13.2 mrm.
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the war’s hasty conclusion, Japanese miliary
men retained a highly [avorable opinion of the
weapon.

It was natural that Japan, in planning future
offensives, placed the Hotchkiss high on the list
to be adapted to its specific needs. 'Thus many
Japanese machine guns were produced with
strange appearances, designations, model num-
bers and physical outlines that actually housed
Hotchkiss mechanisms.

These adaptations and straight copies ranged
from lightweight infantry machine rifles to larger
caliber antitank versions. Even standard ground
Hotchkiss models, in a variety of calibers and
provided with almost cvery conceivable feed
system, were converted to aircralt use. Supply
oflicers had seven distinct small arms cartridges
to provide for troops that used such machine
guns. In Japanese logistics it seemed to mean
nothing if two machine guns were designated
6.5-mm; it was possible that the only identical
thing about the caliber referred to was the bore
dimension. In most cascs cach weapon had to
have its own particular cartridge.

A fairly safe procedure of classifying a strange-
looking Jap gas-operated machine gun was to
look upon it as some form of Ilotchkiss until
proved otherwise. A few of the first-line Jap
weapons that were undeniably Hotchkiss are
given in the following table:

Model “Type| vear | Caliber
Light machine gun ..... 11 1922 6.5 mm
Light machine gun ... .. 96 19836 6.5 mm
Heavy machine gun .... 3§ 1914 6.5 mm
Heavy machine gun .... 92 1932 7.7 mm
Antiaircralt machine gun 93 1933 13.2 mm
Tank machine gun ... .. 91 1931 6.5 mm
Aircraft machine gun .. 89 1929 7.7 mm

1937 7.7 mm
1940 7.92 mm
1943 6.5 mm

Aircraft machine gun .. 97
Aircraft machine gun ..100
Aircraft machine gun .. 3

Tabulation of Heotchkiss Machine Guns

The following tabulation is intended as a
ready reference of the various Hotchkiss models
uscd by the nations of the world:

Name | Country Designation Bore
Hotchkiss . ........... Experimental ...... Model 1895 . .............. 8 mm L.cbel
Hotchkiss ............ Chile ............. Model 1896 ............... 7 mm Mauser
Hotchkiss ............ France ............ Model 1897 ............... 8 mm Lebel
Hotchkiss ............ France ..... e Model 1900 ............... 8 mm Lebel
Hotchkiss ......... France ............ Model 1914 ............ ... 8 mm l.ebel
Hotchkiss ............ Mexico ........... Model 1896 ............... 7 mm Mauser
Hotchkiss ... .. vee.... Venezuela ......... Maodel 1896 ............... 7 mm Mauser
Hotchkiss ............ Guatemala ......... Model 1866 ............... 7 mm Mauser
Hotchkiss ............ Spain ............. Model 1907 ... .. it 7 mm Mauser
Hotchkiss ............ Spain ....... ... Model 1914 ............... 7 mm Mauscr
Hotchkiss ............ Brazil ......vvev... Model 1896 ............... 7 mm Mauscr
Hotchkiss ............ Ethiopia .......... Model 1914 ............... 8 mm Lebel
Hotchkiss . ........... Belgiom ........... Model 1906-1912 ... ....... 7.65 mm
Hotchkiss ............ Norway ........... Model 1898 ............... 6.5 mm Krag
Hotchkiss ............ Norway ........... Model 1898T .............. 7.9 mm Jung TL
Hotchkiss ............ Sweden ........... Model 1900 ............... 6.5 mm Mauser
Hotchkiss . ........... Commercial ....... Model 1899 ... ............ As desired
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Name l Counury I Designation Bore

Hotchkiss . ........... Commercial ....... Model 1908 ............... Asdcsired

Hotchkiss (Navy) ..... Portugal .......... Model 1914 ............... 7 mm Mauser

Hotchkiss ............ J[apann ............. Model 1905 ............... 6.5 mm Arisaka

Hotchkiss . ........... Japan ............. Model 1914 ............... 6.5 mun Arisaka

Hotchkiss . ... .. Chile ............. Model 1920 ............... 7 mm Mauser

Hotchkiss . ........... Japan ............. Model 1932 ............... 7.7 mm

Hotchkiss . ........... Japan ............. Model 1941 ............... 7.7 mm

Hotchkiss . ........... France ............ Balloon gun (World War I).. 1l mm

Puteaux ............. France ............ Model 1905 ............... 8 mm Lebel

St. Etienne ........... France ............ Model 1907 .. & mm [.ebel

St. Etienne . .......... France ............ Model 1907T ............. 8 mm Lebel

St. Etienne . .......... [taly ......... .00 Model 1907 F .............. § mm Lebel

St. Etienne . .......... Markey ........... Model 1907 (converted) .. ... 7.9 mm Mauser

St. Etienne . .......... Greece ..........un Model 1907 ............... 8 mm Lebel

St. Etienne ........... Yugoslavia ......... Model 07/15 ... ...t 8 mm Lebel
Benét-Mercié guns:

Hotchkiss LMG ...... France ............ Model 09/13 .............. 8 mm

Hotchkiss Army .. .. .. USA (... . L Model 1909 ... .......... 30,/06

Hotchkiss Army . ..... USA ... ... oot Model 1910 ............... 30,/06

Hotchkiss Navy .. ..... USA ......cciinn. Mark I ................... 30,06

Hotchkiss Navy ....... USA ... ot Mark I Mod1l ............. 30,/06

Hotchkiss LMG ...... Fngland ........... Mark I ................... 303

Hotchkiss LMG ...... England ........... Mark I* ... ... ... .. .. ... 303

Hotchkiss LMG ...... Spain ............. Model 1922 ... ............ 7 mm

Hotchkiss IL.MG ...... Norway ........... Model 1911 ............... 6.5 mm



Chapter 8

NAMBU AUTOMATIC WEAPONS

Between World Wars 1 and II, Japan con-
stantly surveyed the development and experi-
mental work of all nations in an attempt to pro-
vide for her own armament the best in auto-
matic weapons these countries had to offer. The
Japanese have long been noted lor their lack of
originality and their meticulous effort in copy-
ing, and later refining, those things in which they
had special interest. Weapons were by no means
an exception to this rule, since 1t was one of the
first major powers to use machine guns in coms-
bat in the Russo-Japanese War of 1904-05. The
automatic weapon used to such good advantage
was the French Hotchkiss and the country natur-
ally leaned towards this very reliable system of
gas operation as a model for its future machine
gUns.

However, research was constantly directed to-
wards the improvement ol all makes ol standard
automatic weapons to meet specific needs of the
armed forces. Manufacturing difhculties and
metallurgy problems were often overcome by
accepting a lower muzzle velocity, even the solu-
tion to muzzle flash being approached from this

ks

Machine (Gun, Mocel 3 (1914), 6.5 mm, Jenaneze,
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angle. Such sacrifice of bullet speed and the cor-
responding chamber pressures made it possible
to get satislactory operation from lower grade
materials.

Since the trend was for the simplification of
already existing weapons and the substitution of
inferior metals, the development ol aircralt ma-
chine guns and automatic cannon showed little
or no originality, all being close copies of similar
armament of other countries. One of their most
popular aircraft cannon was a Browning aircralt
machine gun scaled up to 20 millimeters. Other
arms were patterned after the German Rhein-
metall and Italian designs.

One ol the most discussed of Japanese auto-
matic weapons was the so-called Nambu machine
gun, devised by Lt. Gen. Kijiro Nambu. This
officer first began the study of automatic weapons
in 1898, In 1904, he designed a pistol, which,
however, was not accepted by the Japanese Army.,
After modification, it finally became in 1925 an
official side arm, being given the designation,
Type 14 pistol. In the meantime he had turned
his attention to machine guns. In his pistol he
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chd show some originality but his machine guns
were straight Hotchkiss systems, with a few
physical and external modifications to suit spe-
cial conditions.

The first Nambu machine gun appeared in
1914 and was known as the Type 3 heavy ma-
chine gun. In 1922 1t was mmproved and became
the Type 11. General Nambu lounded a rvifle
company bearing his name at Sankomaje-Na-
kano, Tokyo, in 1927, At this place he developed
what was to become later the Type 92 medium
machine gun which superseded the Type 3 in
the Japanese Avmy. Ile again modified this me-
dium gun as the need for 1ts nmprovement had
become obvious, producing the version known
as Type 96,

In 1937 the Nambu Rifle Works merged with
the Chuo Kogyvo Kaisha Co. of Tokyo. and 2
years later he introduced the Type Y9 hight ma-
chine gun. Until his recirement 1 19435 Nambu
acted as an ordnance consultant to this hrm.
From 1939 1o 1945 the Chuo Kogyo Kaisha plant
manulactured 4,794 Type 96 and 1,179 Type 99
machine guns.

All Nambu machine guns were gas operated
and air cooled with many radial fins giving more
surtace for cooling. The carlier models had rec-
tangular gravity oil reservoirs so that as rounds
were fed into the feed opening they engaged 4
spring-loaded lubricator. This action caused oil
to flow through pertorations onto the cartridge
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THE MACHINE GUN

cases. Such lubrication was needed because man-
ufacturing the components to such close toler-
ances as to permit a workable head space had
not been possible at the time: The oil permitted
the cartridges to slip back against the bolt unul
lock clearance was taken up, thereby eliminating
the danger of a ruptwed cartridge case.,

The ejection system in these guns 1s the only
deviation from the Hotchkiss, it being an exact
duplication of the Lewis method of pivoting a
piece over the bolt body. During forward move-
ment of piston and bolt the bolt head raises the
nose¢ of the ejector upward out of the body,
which [orces the tail of the extractor to descend
through the opening in the bolt. On rearward
movement the aft end ol the ejector lifts, caus-
ing the nose to descend through the opening in
the bolt and strike the cartridge at its base. 'The
case 1s then knocked through the opening in the
sidle ol the receiver. The rate of fire can be ad-
justedd by means ol hive different sized ortlices.
The gas regulator has a positioning catch with a
spring-loaded plunger that engages slots in front
of the gas cylinder, Initial extraction takes place
during the first phase of unlocking after the lock-
g picce has risen and the bolt commences its
first movement rearward. Full extraction occurs
when the piece is unlocked and the gas piston

and bolt assembly are driven back tozether. The
extractor is the conventional fat-spring type with
a recess cut in the back end ol the barrel to ac-

e .

Machine Gun, Made! O (1941), 7.7 mm, Japanese.
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commodate 1t when the bolt is all the way in
battery.

The Model 99 Nambu 7.9-mm light machine
gun is undoubtedly the most familiar Japanese
automatic weapon. The main refinement was
in the machining which permitted better head
spacing and consequently did away with the
necessity of oiling the ammunition.

A new spring-loaded clip magazine was used
that gave the gun the appearance of the well
known Bren. Four different types ol the Model
99 were tested before the weapon was fully
standardized and adopted in May 1939.

To hre the Nambu Model 99 machine gun,
the operator, generally prone, first snaps into its
recess on top of the receiver a loaded clip. He
cocks the gun by pulling back on the charging
handle until the recess of the piston engages the
bent of the sear, which holds the bolt back under
driving spring compression. When the trigger 1s
pulled, its nose depresses the scar, disengaging
it from 1ts recess 1n the piston. The bolt and pis-
ton now Hy forward under encrgy ot the com-
pressed driving spring. During this movement
the face of the bolt picks up the first round 1n
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the magazine mouth and starts it toward the
chamber.

'1'he bolt arrives home first and completely
chambers the cartridge. With the extractor lip
camming itself over the-rim of the case, the
piston, still moving forward, raiscs the back end
of the bolt into its locking abutment by means
of a linkage arrangement, and the projection on
the end of the piston strikes the firing pin to
explode the propellant.

As the bullet is driven out of the barrel, a
portion of the gas is vented through the gas
regulator into a cylinder to strike the piston
head a sharp blow, driving it rearward. When
the piston has traveled % inch, the bolt is free to
unlock, forcing the att end of the bolt out ol en-
gagement with the locking step.

The first recoiling movement begins initial
extraction of the empty cartridge case and with-
draws the firing pin. Continued movement
brings ejection and full compression of the driv-
ing spring. A small spring-loaded buffer at the
rear of the receiver absorbsall surplus energy and
starts the operating parts back into counterre-
coil. The cycle is repeated as long as the trigger
remains depresscd.



Chapter 9

REVELLI AIRCRAFT MACHINE GUN

The Itahan Air Force during World War 1
was so desperate for an adequate rifle-caliber
machine gun ol native origin that 1t ordered the
lightening of the water-cooled 1914 model Rey-
elli. This was accomplished by the removal ot
the water jacket and use of an an-cooled barrel
with longiudinal nibs. It not only gave more
cooling surface but also strengthened the barrel,
cutting down dispersion. The rate ol fire was in-
creased by use of ammunition more thoroughly
lubricated by means of a built-in o1l pump.
While the maodilications defimitely improved the
around gun, it was still far from an ideal aircraft
weapon. Alter lmited use the Ttalians went back
to the reliable svnchronized Vickers lor hixed 1in-
stallations and the Lewis sun for flexible mount-
ing.

As soon as hostilities were ended, Ttalian yili-
tary authorities immediately turned their ener-
gies towards the development of a light machine
gun for both infantry and aircralc use. This
trend was hastened by the Briush decision to
stop exporting Vickers ammunition. "I'hey nego-
tiated for the purchase ol a thousand Darne guns
[rom France but these proved unsatistactory. The
Italians wanted, if possible, tor ifantry use to
combine the advantages ob a light machine gun
with the rugeedness ol the heavy: and tor the aiwr
force, to employ it both for flexible and hxed
MOUNLS.

They wished to raise the caliber to cight mil-
limeters or even more, but were plagued by the
presence on hand ol huge stores of the outmoded
6.5-mm ammunition produced during the war.
This obstacle forced them to do the next best
thing, namely o mmprove what was already in
use and if anything was designed in the future to
be certain to chamber it for the readily available
6G.5-mm carurdge.

Italy has always used the unique ordnance de-
velopment method of giving contracts 1o diller-
ent companies for machine guns based on 1den-
tical specilications and then holding compctitive
trials to sec which company has turned out the
best gun. This odd system of government-spon-
sored competition makes identification very con-
fusing, for one olten finds practically identical
cuns, marked In some instances with the same
model numbers, that are named for the various
plants that produced them.

The Fiat Co., the hrst manufacturer ol Re-
velli's cuns, offered to the Ttalian Government lor
trial in 1926 a lightweight machine gun that it
contended would fill all demands placed upon
it. It was designed, according to 1ts producers,
to take into account reliability ol action, mini-
mum weight, simplicity of construction and ease
of handling, all being factors that must be taken
into consideration in order to have a pracucal
unit. The principal parts were given as receiver,

Fevelli (Fiat) Aircrafr Machine Gun, Mcdel 12914, 6.5 mm, Flexible,
356
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barrel extension, bolt, breech lock, barrel, jacket,
and ammunition box.

The receiver is square in shape. In its front
there 15 an integral threading mto which 1s
screwed the cylindrical sleeve where the recoiling
barrel slides. The operating or spade grip handle
is hixed to the extreme rear of the receiver. The
otl reservoir 1s located at the upper part of the
recerver and is provided with a small hinged doo
for filling. On the right side ol the piece an
ejection slot 1s cut, while the lete part has a por-
tion milled out to admit the ammunition box.

The inside of the receiver has a longiiudinal
square cut in which the bolt and barrel extension
slide during recotl. A rectanzular transversal hole
located in the middle accommodates the key that
limics the sliding movement of the barrel and 1its
extension. Another such slot near the handle
serves for the key holding the spade grips mto
position,

‘1he barrel extension 1s a square section with
interrupted threads in the tront part for quickly
attaching the barrel. Its upper part has a rec
tangular opening through which the bolt lock
1s tnserted. An opening on the letr side admits
the loaded round and on the right side there 1s
asimilar opening tor ejecting the case. Internally
the picce has a longitudinally square opening
that serves as a shide way for the bolt.

The bolt is made square to fit into the barrel
extension with a wider portion left on the aft
end to engage the retracting hook at the bottom
and the rear scar at the top. Internally 1t has a
cylindrical hole ol two diflerent diameters into
which the firing pm moves to perform 1ts func-
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tion. In the bolt face 1s a recess to accommodate
the base ol the cartridge. On the left side 1s a rib
that engages the mcoming round from the am-
munition box and forces it into the chamber,
while the extractor is fastened on the right of
this piece. There is also a device housed 1n the
bolt body called the salety lever. Tr prevents ve-
lease of the firing pin belore the breech lock 1s
in battery position, since it cannot be removed
from the path of the firing pin until its recess 1s
reached which is comncidental with the locking
action.

The bolt Tock has a hole through which 1t 1s
secured to the receiver by means of a pin, and
around which it partally rotates during its func-
tion. The front Hat part ol this lock rests in the
recess 1n the upper part ol the bolt and the rear
part on the barrel extension. On the upper part
is a heavy spring-loaded curved rod to which 1s
pinned the breech lock. The firing pin is cylin-
drical having two difterent diameters and 1s
htted with a rib which acts as a guide 1 the slot
cut in the left side ol the bolt. "T'his rib has a
cammed angle that causes it to be jacked back
shightly by the first movement of recoll and at
the end ol the bolt's farthest travel rearward 1t
1s retracted tully. The weapon 1s hred auto-
matically when the safety lever pivorts down 1n
the recess at the end of counterrecoil, releasing
the cocked firing pin.

The barrel has externally cut longitudinal
cooling ribs. It is attached to the barrel extension
by insertion in the chambered section and is held
fast by means of a four-tooth mterrupted thread.
A lever prevents the barrel from rotating and
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consequently disconnecting itself from the bar-
rel extension. 'This arrangement permits a quick
barrel change and a short asbestos-lined handle
1s provided to facilitate this necessary action.

The weapon 1s hand charged by means of a
handle that protrudes through the back plate
with connecting slides that engage the rear end
of the bolt at its rearmost projection. This per-
mits hand cocking, as well as complete retraction
of all recoiling parts.

The ammunition feed on the 1926 Revelli 1s
a metal holder attached to the lett side ot the re-
celver, This device, which is normally removed
during transportation, holds 20 rounds ol am-
munition and is held in place alter insertion by
a latch near its mouth. The ammunition 1s
placed in the feed after first being inserted in a
special metallic loading device. Alter this load-
ing container 1s discarded, the last round to enter
goes over a cartridge-holding pawl that retamns
it in position in the feed mouth. The rib on the
bolt then picks it up for chambering.

The producers of the weapon recommended
that the barrel should be changed altter every
200-round burst and belore firing suggested that
the mechanism be worked back and [orth manu-
ally a few times in order to lubricate thoroughly
the ammunition before commencing to hre.

In order to fire the weapon, the following steps
had to be undertaken to prepare it properly for
reliable operation:

Check oil reservoir to ascertain if sufficient
lubricant is in tank; pull rearward on the charg-
ing lug until rear sear engages bolt; push charg-
ing handle all the way home manually until it 1s
locked by its detent; insert magazine n left side
and lock in position; open trap door on right sidc
to permit empty cases to be ejected; then intro-
duce through this opened trap on the right side
20 cartridges from their metallic holder, pushing
cartridges across the feedway until the last one
crosses the holding pawl.

When the magazine was thus loaded, the con-
tainer was discarded and the weapon was ready
to fire.

The Fiat Co. appeared to have produced an
entircly ncw machine gun but closer cxamina-
tion of the operating parts showed it to be just
aitother version of the earlier 1914 Revellt with
refinement being merely external. The basic op-
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erational features were the same as the original
model. While the Italian Government did not
adopt the "new” gun, it did encourage develop
ment by buving 2,000 for general use. This was
enough financial incentive for the Fiat Co. to
continuc with its experimental work.

The manulacture of the 2,000 weapons that
the Government agreed to buy was turned over
to a newly formed corporation at Turin. Basic
ally Fiat was an automobile manufacturing plant
but since it found machine gun production a
profitable sideline, a separate plant was built ex:
clusively lor the [abrication ol automatic weap-
ons, The new establishment was known as the
Societa Anonima Fabrica Armi Torino, which
accounts lor the 2,000 weapons, officially desig-
nated the Fiat, Model 1926, having a Satat name-
plate.

It having been plainly pointed out to Fiat
that all branches of the service were disappointed
in the lack of new operational features in 1ts 1926
model, the lirm again proceeded with intentions
of redesigning and manufacturing a suitable arm.
As an incentive the Government withheld adop-
tion of an official model, and development could
be undertaken with the knowledge that appear-
ance of a supcrior product could result in com
plete outhtiing ol all branches of the service with
a suitable automatic firing mechanism.

The result of this sccond cffort was the Fiat
Model 1928, It had many [eatures not to be
found in previous designs. 'The caliber naturally
remained at 6.3 millimeters and the rate of fie
wus the same, as was the feed system. This time
the changes were internal and not external, as
had been the case with the 1926 machine gun,
the maim modilications being in the locking com-
ponents. The company, after many years of pro-
duction, had finally dropped Revelll’s retarded
blow-back system and incorporated in this mech-
anism a positive locking arrangement invented
by Giuseppe Mascarucci, an engineer in the em-
ploy of Safat. By this method the barrel and bolt
were positively locked for the first fraction of an
inch of recoil and at a predetermined distance
the linkage pinned o the breech lock was raised.
pulling the lock out of engagement with its re-
cess in the bolt. "T'his changed the action from
retarded blow-back to straight recoil operation.
The remainder of the recoiling parts, however,
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were very similar in appearance to standard
Revelli components.

The purchasing ot the Mascarucci patents
caused Revelli 1o terminate his business connee-
tions with Fiat after nearlv 20 years’ association.
Although the company lost the services of onc
of Italy’s most prolific automatic weapon inven-
tors, there 1s no question that the Mascarucci
lock was a worthwhile 1improvement and the
army immediately ordered it into test status for
the purpose of adoption. By early 1929 over 200
had been delivered to various proving erounds.

In the 1928 TFiat, the action was securely
locked until the gas pressure had dropped to a
sale operating limit, making Tubricared ammuni-
tion unnecessary. l'he weapon, when correctly
head-spaced, no longer had ruptured cases from
the retarded blow-back type ol operation where-
by the lock sceks to become disengaged even
while gas pressurc is at its peak with bullet in
the barrel. The minute opening between the
bolt face and the breech end ol the barrel re-
sulted 1n scparated cases when a point beyvond
the elastic limit ol the brass was reached.

The weight of the gun without tripod or
shoulder piece was 21 pounds. One of the most
exorbitant claims ever made for a machine gun
barrel was the producer’s statement that with
bursts ol a length prescribed by proving ground
regulations, the barrel could be depended upon
to give accuracy for 20,000 rounds. The mmpli-
cation was made that some advanced heat-treat
process was responsible for the phenomenal feat.

Disassembly without the aid ol tools could be
accomplished in a matter of seconds. Simplicity
and the use of few moving parts were most cer-
tainly taken into consideration, as the bolt, fir-
ing pin, and two springs were all operating parts
that could be withdrawn with the removal of
the back plate bufter.

To fire the weapon, the operator is generally
prone. Alter the box magarine 1s snapped into
position on the left side, the bolt handle 1s
grasped with the right hand and drawn to the
rear. The rear scaring device then catches in the
notch in the aft end of the bolt, holding 1t in
the cocked position. The firing pin is also re-
tracted by this movement.

The special metal loading device holding 20
cartridges, inserted from the right hand side of
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the feedway and shoved in until the last car-
tridge 1s so loaded, passes over the cartridge-
holding pawl. "I'he metal charger is then with-
drawn and put aside. The magazine now being
loaded and the firing mechanism cocked, the
weapon 1s ready to hre. If the pistol-grip trig-
ger 1s used, it 1s pulled to the rear and with the
aid ol a bar raises the sear, allowing the action
to be thrust forward by the energy of the com-
pressed driving spring.

As the bolt goes home, the projection on its
Ieft side shoves the positioned cariridece in front
ol it o the chamber. The barrel and barrel
extension are held to the rear, a half inch out
of battery, by a small spring. When the locking
notch in the bolt is directly under the locking
lever, the whole assembly is then driven all the
way 1nto battery by the greater torce of the driv-
g spring. As the entire assembly moves lor-
ward, the link arrangement cams the lock into
positive engagement with the recess in the bolt.
This last [orward cravel of the bolt also brings
into alinement the firing-pin recess controlled
by the trigger bar. The open sear allows the fir-
ing pin to snap lorward automatically and strike
the primer of the cartridge.

While the peak pressure 1s 1in the chamber, the
bolt latch securely holds the holt, barrel exten-
ston, and barrel together until a half-inch travel
1s rcached. The link now begins to raise the bolt
laich slowly and then suddenly releases the re-
coiling parts with a small spring housed in the
top of the receiver holding the barrel and ex-
tension in a retracted position. This gradual un-
locking makes possible the slow pulling and
loosening of the cartridge case by the extractor
belore total unlocking. The bolt 1s now free to
travel rearward, assisted by considerable resid-
ual pressure in the bore acting on the face of the
bolt. The extractor holds the base ot the car-
tridge in position to strike the c¢jector and be
thrown through the ejection slot in right side.
AL the lirst movement ol recoll a cam surtace ac-
tion on the firing pin lug retracts it slightly be-
vond the bolt face. By the time two-thirds of the
recoil suroke 1s accomplished, this piece 1s re-
tracted. At the completion ol recoil, the driving
spring, being fully compressed, starts the bolt
assembly forward to repeat the cycle of opera-
tion. However, il trigger pressure has been re-
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leased, the sear in the upper rear of the receiver
snaps down and engages its mating notch in the
holt body holding the firing mechanism 1 a
cocked position,

The Fiat Co. also made an attempt at this
time to produce a 12.7-mm machine gun along
similar himes, but did not get beyond a few
working models that were tested by the ITtalian
Navy lor shipboard use against torpedo plane
artack. It too was clip fed, a detail m itsell that
rules out its usefulness.

The next Fiat design was in the form ol a
larger caliber aircratt weapon. It was chambered
[or 7.7-mm rifle caliber ammunition with the
use of a disintegrating metallic Iink belc in place
of the box magazines that had by now become
something of a permanent hixture with all ltalian
machine guns. While the operating principle
was 1dentical with the "28 model infantry gun,
the rate ot fire was later mcreased to 800 rounds
a minute by the addition of a muzzle-booster
recotl-actuated accelerator and a star-wheel re-
cotl-actnated feed system. Otherwise all compo-
nents were basically the same as those ol the lighi
machine gun.

The stepping up of the cyclic rate at first was
not looked upon with favor by pilots and ob-
servers, who expressed themselves as preferring
lower rates, with well regulated and reliable
mechanism, to the faster iving, They argued that
maccuracy and waste ol needed ammunition
were the only results when a weapon was fired
faster than 1t could be aimed properly. This
viewpoint had much to do with the reluctance
ol the Air Ministry to specity anvthing beyond
a normal operating speed for the armament of
areralt, However, when the S00-shot-a-minute
sun did prove rehiable to a certain degree, 1o did
not take long for the flyers to reverse their for-
mer UI_'II o,

Little was done m machime gun development
m [taly until the mid-thirties when Fiat brought
out another model at a time when the nation
was faced with war.

No single action portrays so vividly the mis-
guided helplessness ol the Italians after a quar-
ter century of etfort to produce an adequate ma-
thine gun of native design than did the appear-
ice of the Fiat Model 1935, This gun was but
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Fiat Machina (Zan, 12,7 mm, Antiairoraft.

a rchash of the 1914 model Revelli, which was
considered basically wrong from the start as an
automatic weapon, since its locking system was
operated by retarded blow-back. This meant
that, [rom the instant ol firing, the bolt, in try-
ing to unlock, created a variable head space.
Such a condition would result in ruptured car-
tridge cases unless lubrication were applied to
allow them to slip in the chamber and follow
the partially opened bolt rearward. Needless 1o
say, the Fiat Model 1935 retained this feature.
In fact many of them were actually moditied
weapons of the 1914 sertes, although some were
of new manulacture.

The gun's chiet modification consisted 1n the
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Fiat Aircraft Machine Gur, Made!l 1228 A, /.7 mm

addition of a heavier barrel chambered Tor an
8-mm cartridee, Its chamber was fluted o aid
in extraction of the case, since the splines in the
chamber allowed gas to leak between the car-
tridge case and chamber walls. According o
Revelli's patents, which he had assigned to Fiat
belore leaving the oreanization, the Huting
would insulate the case from the chamber as
adequately as o1l. Such a theory must have been
arrived at without test for rapidity of fire. There

was no otl pump on the model, such as had been
mcorporated 1 the recerver of the carlier model
The change proved to be a mistake, as the flute
chamber functioned only at slower rates of fun
when time was allowed tor the high chamber
pressure to drop belore unlocking,

In order to keep the new weapon lunctional.
there was added a device called the de accelera-
tor, that worked just as the namce implied. It
slowed the cyclic rate from a normal 500 to 127

Fiat (Revelll) Machine Gun, Madel 1235, 8 mm.
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rounds a minute. On the few guns that did not
incorporate this feature the ammunition was
lubricated by brushing on the o1l externally be-
fore being loaded inwo belt or can. The feed box
with its compartments could also be removed
and an attachment substituted that allowed a
non-disintegrating metal belt holding 300 rounds
to be used 1l desired. Some guns were modified
‘o feed from the left and cject to the right, and
sthers made to do just the reverse.

A combined safety catch and charging lever
on the rear cross-picce allowed both single-shot
Coad automatic fire. A slotted or skeletonized

urel jacket with the front sight mounted on
op was also added.

Another feature that will ever remain a mys-
tery was incorporated. It was modified to fire
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[rom a closed bolt, an act that also showed adop
tion without ample proof firing. The latter
would undoubtedly have revealed that any burst
of great length through the air-cooled barrel,
before leting the bolt go home on a live round.
would result in a cook-off. The position of the
combination bolt ¢nd and cocking piece was so
located that if the gunner attempted to with-
draw the live round from the hot chamber to
prevent such a dangcrous situation and the
weapon did fire, as would be very likely under
such conditions, the hand of the operator would
be between the back of the bolt and the rear
buffer.

The Fiat Model 1935 was perhaps the great-
est known example of misapplied talent and in-
adequately tested theories in ordnance history.



Chapter 10

BERGMANN, DREYSE AND MG-13 MACHINE GUNS

German Light Machine Gun Models in
World War I

The German high command carly in World
War I realized the need for a light companion
arm for the heavy., water-cooled machme gun
that lacked mobility Tfor modern ollensive infan-
try tactics. "I'rue, they had the ideal weapon in
Iememann's Parabellum but this weapon was
in such demand by the air force that the thou-
sands needed by the army were not available,
The German ordnance department was also
areatly concerned with producing the desired
weapon as cheaply as possible with sumplicity
of design for casy mass production.

In carly 1915 a conference was held and the
best known German automatic arms designers
were assigned the task of developing the pro-
posed weapons. The Rheinische Metallwaren
und Maschinentabrik of Dusseldorf and the
Bergmann Induastrie Werke Abt. Wallenbau of
Suhl werve the compantes selecred tor the under-
taking. Rhemmetall was to produce the light

Drevse Machine Gun, Model 1313, 7.92 mm.
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highly portable machine gun for mfantry use,
while the latter plant would develop an aireratt
version especially adaptable for flexible mount-
mg. It this should prove rchable, 1t would [ree
thousands of Parabellums urgently needed for
hxed installations,

Rheinmetall, which owned 1.ouis Schmeisser’s
patents upon which the acuon ol the Dreyse
machine gun was constructed, attempted 1o solve
the problem simply by moditying the already
existing Drevse Model 1912, The parts were
lightened together with a litle redesign and a
change m metal. The result, which used Schineis-
ser's pivoting lock, was given the lactory desig-
nation, Dreyse Machine Gun, Model 1915, The
chanee in manulacturing procedure and, i par-
ticular, the poor selection ol metal resnlted n
a bad showing by the weapon during subsequent
tests. It was practically dropped as a project
until 1918 when more pains m manufacture
and a better choice of steel resulted in a reliable
oun that became known as the Model 1918.
However the war was too close to 1ts end to draw
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any conclusions beyond proving ground reports,
which showed it to be an unusually good
weapon.

The Beregmann Co. was more successful with
its assignment. It likewise used the simplest ap-
proach by lightening the receiver and compo
nents of its well-known Bergmann action. Good
engineering paid big dividends, as the improved
design was successlul from the start. But the
failure of Rheimmetall to Turnish an adequate
oun forced the use ol this weapon lor mfantry,
because the critical need lor this type of weapon
gave 1t priority even over air [orce requivements.

When both companics were ordered to pro-
duce their respective models, 1t was understood
that either could use any patented leatures be-
longing to the other. For this reason the guns
have been frequently conlused because of simi-
larities 1n a few respects.

Bergmann Mcedel 1915, N.A., Machine Gun

A prototype ol the successtul Bergmann
World War I gun could appropriately be called
the Model 1915, This weapon had a lew lea-
tures that were lound by test to be unnecessary.
It had larger holes in the barrel jacket, which
was itsell of greater dimensions, T'he so-called

1915 gun was rear scared and at the end of a
burst a spring-loaded device caught and held
the bolt in the cocked position. A pull on the
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triceer would release the firing mechanism to
oo into battery and fire the round.

The weapon that soon lollowed was given the
designation, Bergmann Model 1915, N. A, (Neu
Art, or new type). ['his weapon was equipped
with a short shoulder stock and slowed barrel
jacket for air cooling purposes. On the right side
attached to the was incorporated a
curved sheet metal ammunition box holding 200
rounds of caliber 7.9-mm ammunition belted in
either a web or a non-disintegrating llexible
metal belt.

1T'he weapon fired from the closed bolt posi-
tion, making a cook-oll 1 an an-cooled barrel
possible due to overheating of the chamber. Just
why the rear searing ol the prototype gun was
not used cannot be readily understood, as 1t
would have eliminated a very objectionable
feature.

The main advantages found in the weapon
were its simple but solid breech construction
and the straight-line movements ol all working
components. The entive mechanisim consisted
of 81 pieces, and by raising the top cover all mov-
ing parts could be readily inspected or worked
upon, if necessary. Although of rugged construc-
tion its weight still placed it in the light ma-
chine gun class. In rthe Model 19153 N. A., the
use of a light barrel gave an increase 1 recoil
spced over the one formerly used when it was
water cooled. This hastened unlocking, thereby

FECCIVeT

Bergmann Machme Gun Model 1915, N. A., 7. 93 ITirm.
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adding materially to speeding up the cycle of
operation.

The action was operated by a system known
as short recoil employing the typical Bergmann
lock where a rmising block, vertically positioned
under the bolt, locked and unlocked by a cam.
1o increase the rate of fire further, an improved
accelerator similar to that ol the Drevse was
used. It consisted of a curved lever verucally
pivoted to the recetver with its free end resting
against the rear of rhe bolt.: When the cun re-
cotled 1o the point of unlocking, the semi-circu-
lar portion of the accelerator was struck by the
barrel extension’s rearward traveling shoulder
at the exact moment the depressed locking piece
was disengaged [rom its yecess in the bolt. This
sudden blow and the mechanical advantage of
the accelerator hastened the bolt rearward and
gave a cyclic rate ol 800 rounds a minute.

A redesigned and stronger rear butter, housed
in the short shoulder stock, was placed on thas
model to compensate lor the increased speed, By
checking the previous designs of Dergmann ma-
chine guns it appears that the German engineers
took a few good features of other mechanisms
and after further relinement added them to their
own action.

The ammunition belt runs in a slot and 1ts
movement is governed by a rawcher slide block.
The movement of the block is actuated by the
recotl of the barrel. Durine the rearward travel
the teed slide 1s carried to the right to be posi-
tioned behind the cartridge. During counter-
recoll movement of the barrel, the slide block
returns to place, causing the round 1o be moved
OVer one space.

In order to lacilitate movement and to avoid
binding with the barrel caused by pulling the
loaded belt over one space cach time it feeds a
round, the slide block 1s continuously forced to
the left by a strong spring which is compressed
by the barrel during its recoill movement. In the
carliest ol the Bergmann automatic firing mech-
anisms the locking of the breech is accomplished
by mecans of a block capable ol taking up motion
- a vertical plane, this movement being regu-
lated by guides in the receiver body. The block
upon rising locks the bolt to the barrel extension.

The very earliest model Bergmann used a
special push-out metal belt that permitted the

THE MACHINE GUN

cartridge to be shoved out of the link 1into the
chamber. The Model 1915 N. A. employs either
a metal or web belt that requires the pulling of
the round out ol 1ws pocket to be carried rear-
wards slightly bevond its overall length before
it could be positioned ftor firing. For this pur-
posc a spring-loaded exuractor claw in the feed
slide removes the round and draws it to the rear.
Another finger-shaped device, acting under in-
fluence of its spring, lorces the cartridge down in
front of the counter-recoiling bolt.,

The Bergmann Model 1915 N. A, was of ex-
cellent design and had many features that madc
it highly adaptable for both aircraft and infantry
nse, but 1t was not so well known as other Ger-
man machine guns. American ordnance ofhcers
in 1919, alter the occupation of Germany, con
ducted a thorough test with the gun and re-
ported it to be “well made, rehable and very
licht for a weapon ol such rugged construction,
but it did not show any outstanding features that
were not already known nor was it considered as
better than many other light machine guns ol
similar appearance.” That the Germans counted
heavily on the weapon is attested by the fact that
after the Armistice the Inter-Allied Control
Commission found over a thousand guns of this
model in the Bergmann plant ar Suhl.

To fire it, a loaded cartridge belt is placed m
position and the tip is pulled to the lett unul
the first round snaps behind the belt-holding
pawl. The retracting handle is withdrawn all the
way and released, only onc pull being necessary
to withdraw the cartridge [rom the bhelt and
chamber it. The trigger is now pushed in to pivot
the sear back, releasing the striker. Upon fiying
up, the latter hits the firing pin and detonates
the powder charge. After the barrel extension,
barrel and bolt recoil a distance of less than a
half inch, the breech lock 1s cammed down by
the angular surface in the bottom of the receiver.
This forces down the front part located under
the bolt, allowing it to recoil free of the heavier
parts.

Actuated by the stud on the barrel extension,
the accelerator then drives the bolt to the rear.
The striker is caught by the bolt lock and held
in its rearmost position by the safety scar. The
base of the cartridge strikes against the right
guide which scrves as the ejector and Kicks the
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Comporents of the Bergmann Machine Gun, Model 1915, N, A,

empty cartridae out the left side of the gun at 3

downward anglc. The claws on the main spring

housing draw the new cartridge from the belt,
and the housing, continuing to travel to the rear,
contacts the feed lever by means of a stud. The
longitudinal movement is thus translated nto
transverse motion, actuating the feed slide over
one space, and positioning the incoming round.

The belt-holding pawl at the same time slips
behind the next cartridee in the belt and holds 1t
for the next phasc. The claw on the main spring
housing depresses the wirthdrawn cartridge into
the feedwav. The recoil stroke having reached
an end, the stored energy in the driving spring
then starts the e mechanism forward. Atter
chambering the round. the accelerator now re-
leases the barrel and extension from a retracted
position to go into battery. The locking block

which 1s then raised by the cam on the bottom of
the receiver locks the barrel, barrel extension,
and bolt together.

The stud on the main spring housing carries
the feed lever i all the way to place the mcom-
ing round against a cartridge stop in position for
the extractor claw to slip over the cannelure ol
the cartridge. A projection on the barrel exten-
sion will trip the safety scar if the trigger s still
depressed. And the last forward movement of
the locked bolt and barrel releases the cocked
striker that drives the firing pin forward to fire
the next cartridge.

MG—13

After the Armistice the German ordnance de-
partment, when it found it was possible to 1g-
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nore the restrictions placed upon it by the Ver-
sailles treaty, attempted to develop an extremely
licht, short-recoil, air-cooled machine gnn that
could be transported and operated by the indi-
vidual infantryman. Tactical changes had shown
them that the lengthy bursts that onlv a water-
cooled gun could perlorm were no longer neces-
sary.

The Dreyse Model 1918 water-cooled machine
cun, being one ol the lightest and most advanced
weapons ol 1ts type to date, was considered the
most desirable to alter for this purpose, espe-
cially since a large number was on hand. There 1s
a rccord that the Allied occupation commission
found 5,000 finished weapons in water-conled
form in one lactory as early as 1919, They showed
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great relinement over the earlier 1915 model.
These much improved weapons had been given
the designation Dreyse Model 1918 in the closing
days of the war.

The guns did not sce action against the enemy.
Theyrepresented the best eftore the Germans had
made toward light machine guns and little was
done to change them brom thewr ornginal form
until Hitler came into power. Then all Dreyse
machine guns in existence were immediately or-
dered to be reworked for the purpose of lighten-
ing and streamlining as much as possible. The
firm ol Simson & Co. of Suhl, Thuringia, was
oiven the main contract to modify and refine the
weapon.

[t is very difficult to recognize the weapon

Machine Gun, Model 13, 7.2 mm.
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visually as a modilicd Dreyse Model T918. Tt is
further contusing that under the Thidler regime
all automatic weapons were given a number and
no other form ol identithcation. This particular
weapon became known olliciallv i Germany as
the MG=13 and as late as 1935 1t was the mamn
machime gun for German mtaniry unies and en-
sineers and  for ant-personnel use on o tanks,
armored cars, and motoreyveles.

The principal changes on the MG-13 brom the
parent gun were the replacement ol the water
jacket with a ventilated air-cooled one, the addi-
ton ol a hghtweight shoulder stock and pistol-
arip trigger housing, the elimmation ol the beli
teed and the substtuton ol a spring-loaded
slightly curved 25-shot magazine that could be
filled directly out of the fiveshot cartriduae clips.
When the last shot in the magazine had been
fired, the hrine mechanism was held back 1in the
rear position by the slide catch. The cover group
opened up as in the old Dreyse but the rear end
or back plate was hinged down. These two opera-

-
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tions made all working parts instantly available
for Inspection or maimtenance by fivst swinging
the accelerator out of the wav. It also permitted
dropping the hot barrel ont the rear end 1 the
cvent a quick change was needed. A selector
switch located on the left side ot the recciver
over the mriever cuand save the gunner a choice
of cither sinele shot or awtomatic fire by mere
pressure of the hinger.

A combination muzzle booster and flash hader
was uscd on this version. 'The hooster, added 1o
the recoll forces, gave a maximumn rate ol fire of
750 rounds a minute. A saddle-shaped  dram
magazine was later designed that held 75 car-
ridges and was mounted underncath the re-
ceiver. This desien wias resorted to m an clfort
to be able to carry enough ammunition in a
macazine lor a substantial burst and sull not
have the heavy loaded magazine too lar off the
center Jine of action, This would rvesult i poor
dispersion during automatic five.

The cun’s main importance lay in its use as a

j“ # | I : —.-.-.--.-----\.: &T‘%#;;ﬂn .n..l' L‘:.‘ - .. “"_?';‘_I!-I ™ .‘H_-‘._t%;i iﬂlﬂ- '._ ke - l.:\." a."..l. "...‘1“-
German Troops Training with the MG-13.
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training wcapon for Hitler's new army while
German manufacturers and inventors were work-
ing desperately to produce a more perfect in-
strument. The Dreyse MG-13"s were eventually
withdrawn from service and held in reserve until

just before World War I1. The bulk of them
were then sold to Spain and Portugal. Spain re-
tained the German designation but Portugal
called them the Dreyse 1938 after the year of

;u‘.qniﬁir.iﬂn.



Chapter 11

VILLAR-PEROSA AIRCRAFT MACHIN

On 8 April 1914 Bethel Abiel Revelli, then a
major i the Iealian Army and residing i Tarin,
apphied for patents on a machine gun designer
primarily for aircraft usc. This very interesting
weapon was the forerunner of a number of avia-
tion weapons invented by this oflicer. Revelli's
claim to fame is originality of design, as 1s evi-
denced by his other machime guns the novel
features of which have since been copied and
adapted for present day weapons.

Revelli’s became  internationally
known as the Villar Pevosa, because he assigned
patent rights to a company of that name in
Pinerola, Traly, which manufactured the un-
usual-looking eun. It was double barreled and
could be fired simultancously or separately at
will. Tt mav be classilied as a retarded-blow-back,
magazine-fed, air-cooled, dual-mounted aircraft
machine gun. The short barrel version weighed
only 14 pounds 4 ounces with the loaded 50-
round magazine attached. The barrels were
chambered for the 9-mm Parabellum pistol car-
tridge which was ar the rime being used 1n the
Italian Army's service pistol.

The reciprocating parts, bolt and striker, were
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very light, weighing only ten ounces and had «
travel of only 1%] inches. This factor tended to
a1ve the weapon a phenomenally high rate of
fire, 1t being oflicially rated at 3,000 rounds
minute, or 1,500 per barrel. Many guns ware
converted to ground use where they proved more
successful than for aircraft. The small pistol-type
cartridge did not have sufhcient aerial striking
power. Utilization of these weapons by mtantry
is said to have started the design ol submachine
ouns for such a purpose.

A laree number ol Villar Perosas fell into the
hands of the Germans and Austrians [ollowing
the Italian disaster at Caparetto in October 1917.
The Germans immediately set to work produc-
img their version of a machine pistol that they
fele was adequate to the needs of their mfantry
troops. It 1s odd indeed that the first weapon to
be designed solely for aircraft failed in that de-
partment but showed a need for such a gun for
around troops.

Major Revelli, in presenting his weapon be-
fore an ordnance board for an official test, de-
scribed 1ts action i the lollowing manner:

“The Villar Perosa consists of two distinct but

PRI

Villar-Perosa Aircraft Machine Gun, 9 mm.
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identical breech and firing” mechanisms and is
'provided with barrels connected by a cross bar.
It has two fixed handles one of which serves lor
tramning and the other for elevating purposes.
Each of the breech and firing mechanisms com-
prises a hollow cylindrical casing provided with
a lower lug and screwed to the corresponding
rifle barrel.

“In the breech casing a block provided with a
projection carrying a handle slides longitudinally
with a small rotary movement. The front and
rear laces ol the shoe or projection are each
formed with a right-handed helical surface. It
slides in a slot formed 1n the breech casing and
1s rectilinear [or the major portion ol its length,
but helicoidal at its forward end wherein the pro-
jection s guided by two helical faces. The breech-
block is hollow and within it slides a cylindrical
percussion pin or striker provided with a pro-
jection to guide it in the rectangular portion of
the slot. The tront face of the tooth is [ormed
with a left-handed helical surface bearing on
the helical tace of the breechblock in order to
insure the passage of the striker beyond the head
of the block when the latter is rotated in its
closed and locked position. The percussion pin
or striker is hollow and contains in its interior a
coiled spring that controls it. This spring is
mounted on the guide rod of the closure plug
screwed to the breech casing.

“Around the forward end of the breech casing
a sleeve is rotatedly mounted provided with pro-
jections serving to fix the magazines during fir-
mmg. A spring-controlled stop maintains the said
sleeves in both positions. The breech is provided
with a stationary or fixed cjector adapted to en-
gage a corresponding slot formed in the breech-
block. The latter has a levered extractor pivoted
and actuated by a spring,

“"The mechanism of each gun 1s naturally iden-
tical. Being in duplicate, they are connected at
the forward end by means of a bent cross mems-
ber with the front sight at the forward end of the
cross bar. The butt end carries the rear sight,
which has a graduated opening for the diflerent
distances to be used in firing. This latter cross
member is fastened at its forward end to two
cylindrical Ravities into which the two breech-

_blocks are inscrted, and held in place by means
of pins. Below this piece two triggers arc

THE MACHINE GUN

mounted, each having an L-shaped projection on
the upper arm. This member also has a safety
lever with spring stops governed by the control-
ling handle. Two lateral locking arms, according
to the position of the handle, engage underneath
the salfety buttons and prevent firing or leaving
the said buttons exposed to accidental contact.”

Fach magazine is provided with a socket hav-
ing projections with which the sleeve engages as
soon as 1t is rotated lor ixing the magazine. 'T'he
latter is somewhat curved in order to account for
the slight conicity of the cartridges so that the
latter, although superimposed in variable num-
ber, constantly present themselves in front of the
barrel opening forming a certain angle with re-
spect o the barrel. The magazine may contain
25 or 50 cartridges in double rows, whichever
number is found nccessary. It consists of a rec-
tangular casing with rounded-ofl edges and ter-
minated at the bottom with two lips that curve
in such a manncr as to retain the cartridges.

In order to fire the Villar Perosa, the breech-
block is drawn backward by the retracting handle
until 1t automatically cngages 1ts sear. Subse-
quently the safety lever is brought into the
locked position. The cartridge magazine is then
placed on the breech casing and sccured thereto
by means of the sleeve. The gun is wrained, the
safety 1s then rotated into a releasing position
and the button depressed for firing. T'he breech-
block and the striker advance simultaneously un-
der the action of the driving spring and the
former pushes a cartridge from the fceder into
the chamber. At the end ol its rectilinear travel
the breechblock is forced to turn to the right
under the action of the Lelical part of the slot
formed in the breech casing. At the same time
the striker continues to advance with respect to
the block.

The sliding of the helical surface of the tooth
on the corresponding tace of the notch formed
the breechblock results in firing the shot. 'The
gases of the explosive charge start the projectile
through the bore while they tend to push back
the breechblock. The latter offers resistance tor
a moment in view of the inertia of its mass and
the resistance offered by the helical notch formed
in the casing. Subscquently, it recoils completely
withdrawing the empty cartridge with the ex-
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tractor until the cartridge strikes the ejector and
is thereby expclled.

If the firing button is kept in a depressed po-
sition, the weapon fires continually until the car-
tridge magazine is exhausted. One of the most
outstanding features of the Villar Perosa 1s the
simultancous closing of the breechblock with
the advancement of the striker. The rear shoul-
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der of the helical notch acts as a stop during the
movement of parts into battery and as a [riction
brake to reduce the speed of unlocking during
the first stage of recoil. The combined system has
only a single degree of freedom, so that any dis-
placement ol either one of these two elements
(the breechblock and the firing pin) definitely
consirains the movement of the other.



Chapter 12

S. I A, AIRCRAFT MACHINE GUN

One of the early Ttalian designs ol an auto-
matic firearm was originated by Glovanni
Agnellt, ol Turin. Although he apphed tor a pat-
enton 17 February 1914, the weapon lay dormant
for several years. Agnelli’s rights were assigned
to the motor hirm, Societa Ttaliana Ansaldo ot
Turin, and hence acquired the designation,
S. I. A. Near the close ol the conflict the govern-
ment of Italy placed an initial order with the
Fiat Co. of Turin for 10,000 aircralt machine
cuns utilizing Agnelli's S. I. A, design. Each gun,
complete with necessary spare parts and 15 maga-
zines, was to cost $320 at the factory.

T'he weapon was chambered for the 6.5-mm
model 1891 infantry rifle cartridge. This specifi-
cation In ammunition was considered very 1m-
portant in Italy since 1ts other machine guns
were chambered for several different calibers
making the burden of supply heavier. Great
Britain had heretofore furnished ammunition
for Ttaly’s automatic weapons and it was [elt that
should Fngland not be able in the tuture to ex-
port this crucial item the situation would be
desperate. It was therclore decided to standard-
ize, beginning with this machine gun, all future
desien 1n order that the Itahan nlantry rifie
cartridge could be used,

In early tests the S. 1. A, aircratt model gave
what the authorities termed “satislactory re-

sults,” both as a lree cun and fixed 1nstallation.
When used as a hree gun, it was invariably
mounted in pairs, It did not, however, give good
enongh performance to take the place of the
English Vickers then being used in the fixed tor-
ward firing positions. Still, the S. 1. A. was modi-
fied to take the Vickers synchronizer m the event
a change-over should prove necessary.

Ncither the S. 1. AL aircraft gun nor its ground
model saw service o World War 1. Although
2 000 were manulactured for the air force and
3,000 for the ground forces in the summer of
1918, the actual date ol 1ssuce was mmmediately
after the Armistice. It is believed that the Tealians
were holding them until perfected so thev could
be thrown into the big spring offensive planncd
for 1919. Immediately following the end of hos-
tilities the army, confident of its superior design,
issued the 8. 1. AL as its standard licht machine
cun and it was so considered throughout the
twenties. It had a maximum rate of fire of 700
rounds per minute.

The vertical-type magazine held 50 cartridges
for ground guns and 100 for atrcraft use. Its body
was rectangular in shape and made of stamped
sheet steel, the cartridges litting into place 1n an
ablique angle five cartridges in width., This un
usually wide magazine located 1 the center ol
the receiver made the weapon unwieldy, es
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pecially with the 100-shot version, while sighting
had to be mounted in a well olfset position to
compensate lor the magazine,

Both the aircraft and ground guns had spade
orips and all other features were identical, ex-
cept for the cooling svstem. The aireratt model
had long splines cut the [ull length of the barrel.
This advanced feature not only gave greater ra-
cdliation surface bur also strengthened the barrel
orcatly, cutting down dispersion. T'he ground
sun employed a heavy barrel together with un-
usually large circular aluminum hms, that ex-
tended all the wav to the flash hider. For some
unknown veason these Ims remaned the sane
size the entive length ol the barrel, g¢iving the
weapon an extremely heavy appearance. On an-
other style ol harrel assembly the radial fins in
creased in size as they wenu lorward, creating the
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most awkward silhouctte to be tound on any ma-
chine gun.

A collar shaped device located on front of the
trunnion joined the barrel and trunnion by a
quarter turn rotation. T'he lunnel-shaped breech
end of the barrel served as a cariridge guide. 'The
sicht avrangement, which was offsct to the left of
the magazine, consisted ol a rotatng three-part
affair eraduated at 300, 700, and 1,000 meters.
The chareimg handle was located on the right
side and aleer tull retracuon 1t was shoved lor-
ward by the cunner until 1t locked moats spring-
loaded detent.

The salety, located on the upper right rear on
the receiver, was marked 8 (for Safe) and F (lor
Firey, The S. 1. A. had no provision lor single
shots and when the gunner pushed selector but-
ton F, full automatic fire was accomplished. The
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ejector, which was fastened in a T slot in the re-
ceiver body, passed through a slot in the bolt
body. A recess was cut 1n the rear of the bolt 1o
furnish a reliel at the point where it turned to
lock.

T'he sides of the ejection slot in the bottom of
the receiver were machined to permit the addi-
tion ol a container to catch the emptv cartridges.
This arrangement was used when the gun was
mounted as a free gun to prevent flying brass
from mjuring tail surfaces of the atrcralt or hit-
ting other friendly planes in formation.

The bolt was round on its rear portion with
its front hall cut away 1o form a flat surface a
little above the center line of the firing pin. On
the right side appearved the locking lug, a beveled
projection that traveled in a slideway until 1t
was cammed down in the receiver body's locking
recess by the advancement of the firing pin lug
housed centrally in the bolt body.

To tire the 5. 1. A, the operator nstalls a
loaded clip 1 1ts recess on the receiver unul the
release lever on the front of the bracket clicks,
shoving 1t sccurely in position. Then as the
charging handle on the right 1s grasped, it is
freed of 1ts detent-holding pawl and pulled rear-
ward. 'T'he tront hottom piece ol the retracting
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assembly has a cam angle cut at this pomnt that
engages the locking lug and frees it from the re-
ceiver to which it has been locked. This move-
ment also jacks the firing-pin assembly back to
the cocked position by partial rotation of the en-
gaging cams, With the weapon unlocked and fir-
ing pin retracted, the recotling assembly 1s pulled
rearward until the scaring device in the upper
part of the receiver drops into its recess. All
parts are held to the rear under tension of the
driving spring that has been compressed by the
retracting movement.

The charging handle is then shoved all the
way forward until it is locked in place by a short
spring-loaded detent. Such locking 1s very neces
sary before firing in order to prevent faint strikes.

If the selector has been set on £ and the trigger
button pushed forward, the entive hring mech-
anism is impelled forward by the large driving
spring. As the upper bolt face passes the rear ol
the magazine, it strips the positioned round and
starts to chamber 1t. Continued forward travel
carries the nose of the bullet mwo the funnel-
shaped recess in the barrel’s hreech that guides
the ammunition into the chamber.

When the lug on the bolt has reached a place
above the locking recess 1n the receiver, the
round has been fully chambered. The 157 angle
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on the firing pin, riding in engagement with the
corresponding angle in the bolt body, rotates the
bolt a fraction of a turn downward, freeing the
firing pin to continue advancement under in-
fluence of the operating spring. This drives the
firing pin into the primer to discharge the
weapon.

Until the bullet is out of the bore, the gun is
secured hy the locking Iug of the bolt. Its disen-
gagement with the face of the locking recess in
the receiver 1s thus slowed. 'I'his slight hesitation
is known as retarded blow-back, as the locking
angles hold only long enough to permit the bul-
let to clear the muzzle. 'T'he weapon then unlocks

THE MACHINE GUN

and the blow-back, or high residual pressurc in
the bore, further actuates the mechanism.

The bolt starts rearward, carrying with it the
lubricated cartridge case, held by the extractor
at its base until it collides with the ejector that is
riding in a groove in the bolt body. When struck,
the base of the round is pivoted down out of the
ejection slot in the bottom of the receiver. The
strong driving spring, the only spring working
during operation ot the wcapon, 1s being com-
pressed all the time until it stops the bolt before
it reaches the rear of the receiver. If the trigger
button remains pushced in, the cycle of operation
will repeat 1tsell.



Chapter 13

GAST AIRCRAFTI MACHINE GUN

Alter the successtul conclusion of World War I
as far as the Allies were concerned, 1t was found
the Germans had been desperately trying to put
imto action a secret weapon, namely a machine
gun capable of firing at a rate of 1,600 shots a
minute, In order to turn out this high-speed gun,
it was given the highest priority of manulacture,
even over aircratt. The weapon first produced in
January 1916 by Carl Gast of Barmen, Germany,
was very similar 1n principle to an automatic
machine sun patented by Dethel Burton in Great
Britain 22 March 1886 (No. 4,008y . It was a
double-barrel machine gun ol the recoiling 1ype.
The object was to provide an mmproved means
ol opcrating the firing mechanism and in doing
s0, to produce a cychic rate higher than 1s found
in standard automatic weapons.

In order to accomplish this, the two barrels
were combined in such a manner that each re-
coiling breech and firing mechanism furnished
the energy to lock and fire the other. The whole
system was based on the tundamental 1dea that
with the explosion ot each shot, the recoiling
lorce [rom one barrel could load, fire. extract,
and eject the rounds in the other barrel. In this

way a series of uninterrupted shots could be ob-
tainced. In trials the Gast fired at rates of 1,600
rounds per minute, as issued, and with a spring-
loaded recoil adapter to buft the action and
hasten its return, cyclic operation was stepped
up to a rate ol 1,800 shots per mimute. There
was also a means of firing single shots 1l desived.
and the construction was such that should one
barrel be put out ol comnission, the other barrel
could five single shots.

The ammuniton was not fed in belts of dis-
mtegrating links, as was customary, but 1 maga-
zine drums that were fastened by slipping them
into position on the sides until the holding latch
snapped into place. These flat circular drum
feeds were placed on the sides in order to muke
ejection possible trom the dual mounting. Each
drum, which contained a strong spring that was
{mnpnw:{l tichter as each cartridge was placed
I position, In{l a maximum capacity of 180
rounds ol the standard German 7.9-mm rille
caliber machine gun carwridees, The changing of
the feed devices was accomplished by an experi-
enced cunner ina matter ol seconds. Lhe hight
weight (60 pounds without ammunition) and the

| Gﬂst Aircraft Maztkire Gun, 7.92 mm.
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phenomenally high rate of fire made the German
air torce teel that the Gast was the perfectly de-
signed aircralt gun and according to all available
records it was expected to sweep the skies clear
of opposition 1t enough could be installed 1n
tie.

For aircralt mstallations a high-power tele-
scope with cross hairs for sighting was mounted
on the recerver mudway between the magazines.
Another attractive feature was that all working
parts were instantly accessible by the application
ol thumb pressure om the back plate latch. One
minute was all the time required to held strip
the piece.

Following a successful demonstration of the
Gast, promoted by Vorwerk and Co. of Barmen
on 22 August 1917, ordnance recpresentatives
were so impressed that the company was 1mnimne-
diately given an order for 3,000 guns with neces-
sary spare parts and ten drums for each gun,
They were likewise given the highest production
priority, A price of 6,800 marks per unit was set,
including the drums.

Vorwerk agreed to the terms and promised to
turnish 100 complete units by 1 June 1918 and
to increase delivery by 100 a month until Sep-
tember; alter that it was estimated H00 a month
could be delivered. Records show the contract-
ing company delivered lar more than promised.
Such results can be accounted for by every effort
being made to supply vitally nceded materials
to the firm for production, sometimes at the ex-
pense of other badly needed equipment. This
[act shows that the authorities looked upon the
Gast as the one thing that could change the des-
perate situation of the Germans when they lost
air supremacy to the Allies.

The following letter from the commander of
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the German Trial Section for Arms dated 20
September 1918 to Vorwerk indicates the des
perate pressure being put on rhe company:

“Reterring to my repeated telephone conver-
sations of these last days with your firm, I re
quest you once more to dehiver Gast machine
guns with the greatest possible speed.

“The strained situation on the battle helds
urgently requives the use of supertor and most
modern arms. The Gast gun is being used with
great success on battle-planes, for scouting as
well as [or annameraftt. 1 therefore urge the irm
o deliver these guns in large quantities and with
the greatest possible speed.

“Changes in construction are not necessary on
account of the present favorable results and the
rcliable working of the guns., A further order of
about 6,000 guns will be passed shortly by the
ofhice involved,

“With a view to the favorable reports which
reached the commanding general about the Gast
gun and his request for more machine guus, 1
fcel obliged to point out to you the necessiiy of
the prompt delivery ot large quantities.

“(Signed) TLOCHTE,
“Commander of the Trial Secltion for Arms.”

While records show they had limited use 1n
actual warfare, the secret was kept so well by the
Germans that not until 3 years atter thc Armas-
tice did agents of the Inter-Allied Conurol Com-
mission uncover a secret hiding place near
Kénigsberg, where 25 Gast machine guns, am-
munition, and manufacturing drawings were
found. They were turned over to the Acronau-
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tical Control Commission in Paris for study and
test.

Army Intelhgence a short time later gained
possession of a letter from the German oflice of
aeronautics, an agency that according to the Ver-
sailles Treaty was not supposed to he in exist-
ence. This agency, operating secretly, as can be
readily seen from the contents of the translated
captured documents, was not only [unctioning
but was also trving to arm Germany with the
last word in aircraft machine guns for the day
she would again take the leld against the world.
This letter to Vorwerk & Co. from the under-
ground German bhureau 1s given verbatim, as it
shows better than any other medium of expres-
siton not only its high regard for the Gast gun
but also 1ts careful preparing for another war:

“CHARLOTTENBURG, Nov. 18, 192].
“The hrm Vorwerk & Co.,
Barmen.

“I'he Gast gun made by vou having become
of no use any morve at the front, I feel obliged
to state that at the present moment we still con-
sider the gun of the latest type. The accuracy of
the work and the liring were never, not even ap-
proximately, attained by the other hitherto ex-
isting machine gun systems.

“We may say that the Gast gun may be qual-
ithed as the ideal of the aeroplane armament. We
also declare that you can further continue de-
livering the remainder of the complete order for
3000 guns.

“IF, with a view to the present circumstances
some doubt might have arisen as to this deliv-
cry, [ certify herewith that we shall fullil the
obhgations of the contract. I enclose herewith
certificates from the command of the trial sec-
ton at Déberitz as also from the oflicer in charge
of the Awr Service who gave his instructions for
the use of the weapon in flying planes at the
front.

“Thanking you for having provided the Avi-
ation troops with such a remarkable gun, 1 shall
also be very much obliged to you if you will also
thank the constructor, the engineers and work-

men who handled this arm.
“{Signed) Burke."”

After the uncovering of the Gast guns and

manufacturing drawings the American Ourd-
nance Department requested that the Allied
Commuission make available for test and evalu-
ation at lcast one ol the guns and 4,000 rounds
of ammuniton. Afrer exchange of much corre
spondence, on 14 March 1922 one Gast gun,
serial number 156, and 3,838 rounds of 7.9-mm
rifle caliber ammunition were rcccived by the
property ollicer of the Munitions Building 1n
Washington, I). C. However someonc negli-

- gently forgot to send the drum magazines and

there was another long delay belore the weapon
could be ofhicially tested at Springlield Armory,
Springlield, Mass.

In the meantume the War Department was
notificd that United States patent rights had
been assigned by the inventor to a mechanical
engineer, Mr. H. C. Isenberg, of the George W.
Goethals Co.,, New York City, and that, if the
Army was interested in the gun for purposes of
adoption, Isenberg would represent Carl Gast.
After limited hring on the Springhicld range the
following conclusions were reached by the ex-
amining board which met on 17 August 1925:

“The Ordnance Department having tested
the 7.9-mun machine gun is now f[amiliar with
its construction, operation and functioning. . . .
The gun 1s practical mechanically and operates
reliably. It 1s sturdy and a good type of recoil
operated machine gun. However, 1t ollers no
advantage over standard types now 1n use in the
United States Armny, and it adopted would ve-
quire entire new facilities for s producton. As
it 1s not believed to be superior to the Browning
gun, and as there are ample manufacturing fa-
cilities for the Browning oun, the recommenda-
tion 1s made that no action be taken looking into
the acquirement of any rights in manufacturing
the Gast gun or acquirement of additional ones
for further test.”

The report was signed by J. P. Wilhelm, As-
sistant to the Adjutant General, U. §. Army.

The American representative, Mr. Isenberg,
feeling that the weapon had not been subjected
to cnough test to warrant rejection on the
grounds stated above sought through the Sec-
retary of War to have the board submit to him
a writlen statement as to the reason for rejec-
uon on evidence gathered from actual test. He
insinyated that it was not proper Lo come to a
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Braech Mechanism of Gast Aircralt Machine Gur.

conclusion that a weapon had no value o the
Army when e did cevervihing claimed on sub-
mission for testing, The Sccretary of War re-
fused this request and nothing more was done
about the Gase i the United States.

To fire the Gast machine gun, the operator
first places into position two loaded drums and
pulls the loading lever with the right hand
smartly 1o the rear unul the firmmg mechanism,
then in its most retracted position, goes fully
into battery. On the way forward the bolt face
forces the meomineg round 1nto the chamber
and the firing pin is compressed by means of a

stattonary collar contacting the U-shaped pro-
jection to which 1t 1s attached.

During rhe last porton ol forward travel the
release pin ol the charging lever strikes against
the slide stop and swings 1t out in such a muan-
ner as to disengage the charging lever, so that
it will remain stationary during firing. "[his
slicht motion of the stop slide causes the locking
discs to strike their camming angles, thereby ro-
tating them until the rear face of the discs 1s
arrested and the bolt and barrel are sccurely
locked to the extension. While the hring mecha-
nism is in battery and ready for firing, the hole
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Gast Aircraft Machine Gun, 7.22 mm. Tepn View with Feec Drums ir Flace.

asscmbly of the opposite barrel 1s at the extreme
distance rearward 1t can travel.

A single trigger operates both mechanisms
through a trigeer bar contacting cach sear,
which, upon being pulled 1o the rear, allows the
spring-loaded firing pin to flv forward and fire
the chambered round. The barrel, bolt, and
breech slide (barrel extension) recoil together
for a short distance. at which point unlocking
begins. Complete unlocking ol the breech lock
from the breech shde is caused by the face of
the locking discs striking the fixed cam. The
tming 1s such that the tip ol a lug will strike
the breech-lock lever at the moment of unlock-
ing. The impact of the lug on the lever at a
place ncar the pivot gives a greatly accelerated
motion to the piece which is in turn transmitted
to the already recoiling bolt. 'The latter begins

to move rearward more rapidly than the breech
slide, while at the same instant the other bolt.
formerly in a retracted position, 1s correspond-
ingly shot forward.

The sudden torward motion ol the counter-
recoiling bolt 1s of suflicient lorce o strip a
round from the feeder and cock the firing-pin
spring, while simultancously the recoiling bolt
with its extractor carrying the empty cartridge
casc makes contact with the ejector. The latter
strikes the base of the empty casc pivoting and
knocking it free of the gun through the ejection
slot in the bottom ol the receiver. As the recoil-
ing holt continues rearward, the other bolt ap-
proaches battery until the round is chambered
and the mechanism is securely locked. At this
point, if the trigger continues to be depressed.,
the cycle of operation begins all over again.



Chapter 14

DARNE AIRCRAFT MACHINE GUN

About halfway through World War I the
French brought out an aircraft weapon that had
been manutactured with ercat secrecy. The
weapon was the mvention ol Regis Darne and
his son, Pierre. Their factory was in the town
of St. Fuenne, located in the coal mining area
lying hetween the Lolre and Rhone valleys. At
the time this company had the Government con-
tract for manufacturing all the Lewis guns made
in France, its capacity then being 5 a day. The
first Darne gun was introduced in 1916 and a
few were 1ssued in 1917, It atiracted the atten-
tion ol the French military high command to
the point that 1n August 1918 the factory was
ordered to produce all possible Darne-type ma-
chine guns for the planned spring offensive.

With the coming of the Armistice shortly after-
wards, the Darnes were requested by their gov-
ernment to continue development of automatic
weapons with the understanding that the tech-
nical services of both French artillery and air
force would furnish data on new requirements.
This company bent every effort towards stand-
ardizing and simplifying the various components
in order to accelerate production in the event
of an cmergency. This, they thought, would not
only lacilitate instruction in ordnance classes
whereby the weapon would be comparatively
easy for gunners to master, but also make easy
its manufacrure, thereby creating the large ve-
serve stock of spare parts so nccessary for actual
combat.

For over 15 years [ollowing World War 1,
this company manulactured high-grade shot-
guns and hardware to remain solvent, but it
likewise experimented on a large scale with its
machine gun, At the end ol this time, it not
only standardized the weapon but also produced
enough (o issue to many French units in Alrica
and to several Balkan States for their air forces
which subjected them to severe ficld tests. "1 hat
they passed the rigorous conditons lad down

in the official specifications is best judged by the
fact these countries reordered several times.

At Cayaux in August 1932 ar an altitude of
25,000 feet with a temperature of —18° C, a pair
of Darne guns were mounted on a Scarff ring
and the weapons fired by remote control. The
test was to subject them to low temperature and
exposure. Records show they functioned satis-
factorily. |

The weapon was gas operated, as were all
French machine guns, with no provision made
to reeulate the amount of gas bled [rom the
bore to the face of the piston. The company
placed a port of predetermined size leading to
the gas chamber and made 1t so that the indr-
vidual gunner could not get it out of adjust-
ment. That the largest possible ortfice was used
is attested hy the fact that the aviation model
Darne had an abnormally high rate ol fire.

The weapon can be fed by both metallic strip
or fabric belt, the system being so constructed
that by rearrangement of parts it can be fed
either right or lett handed. The aviation model
had both a pistol grip with a trigger device
actuated by a rearward movement ol the linger
and a synchronizing device that mechanically
released the sear and controlled the firmg ol the
weapon through the propeller. When the gun
is fired and pressure is exerted on the piston by
the gases, this piece is driven [orcibly to the rear.
At the same time the gas piston starts to com-
press the driving spring. It the trigger bar con-
tinues to be held down, the piston cannot be
caught by the scar at the end of its backward
movement and the driving spring reacts In turn
o throw the whole group lorward, repeating the
firing cycle.

These alternating movements of the gas piston
shuttle the firing mechanism in the longitudinal
slideways of the receiver. The breechblock cov-
ers the upper solid part of the gas piston of
which it is an integral part. The rear spur of
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e

385

st e %
3

R e



386

this piece is set in a recess corresponding to the
alt end of the upper portion of the piston. When
the latter moves forward under the nnpulse of
the driving spring. the sliding movement of the
recolling mechanism in that divection 1s stopped
at the end ol 1s slideway. The piston with at-
tached firing pimn continucs on 1ts course.

The projection comes in contact with the
corresponding cam on the brecchblock which
is opposite it. The breechblock s thus jacked
up at the rear and held in (his position placing
the piston in alinement necessary for its for-
ward movement. This rising of the breechblock
brings it into its seat in the oblique recess made
above 1ts upper portion.

The rear lace of the breech 1s then buttressed
against the supporting part at the aftt end ol the
recess securely locking the mechanism. This
piece 1s specially heat treated as 1t has to stand
the shock which will be produced by the explod-
ing powder gases. The locking mechanism thus
raises the bolt in the rear making way ftor the
gas piston o continue its forward movement,
The latter is provided in the front portion of
its solid part with a hring pin which comes for-
ward to strike through the opening m the bolt
face against the primer ol the cartridge. 'The
round cannot be fived until the gas piston has
raised all parts into battery and the arm conse-
quently is sately locked.

THE MACHINE GUN

As pressure builds up in the bore and the pis-
ton is thrust backwards by the mmpact ol the
gases, onc of the two cams borne on its upper
solid part comes in contact with the lock. The
effect is to bring the rear ol the breech into the
axis ol the upper slideways of the receiver.

As the unsupported breech no longer opposes
the sliding movement, the piston pulls the
breechblock rearward, at which point the ex-
tractor withdraws the empty cartridge case [rom
the chamber. In this recoiling movement the
breechblock strikes near the end of its course,
the rear stud of the ejector forcing 1t to pivot.
This oscillation brings the [ront stud into the
path of the cartridge case, throwing the empty
casc through the ejection slot in the recerver.
The piston and its components then reach the
end ol their course, at the same time compress-
ing the main driving spring.

During this part of the cycle the cartridge
carvier has previously seized between its claws
a cartridee at the base ol the case, and pulling
it to the rear extracts it [rom the belt. Ac this
moment the rear face of the claws 1s buttressed
around the rim of the incoming round. During
the first fractional inch of pulling the cartridye,
the bullet pusher, actuated by its strong spring,
presses against the front end ol the bullet and
follows it as it moves backwards. Thus the effect
of inertia is neutralized with a view of avoiding

Darne Aircralt Machine Gun, Mcdel 1218, Ca.. .303.
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the malfunction commonly known as a short
round.,

After havine exerted s action, the bullet
pusher is cammed forward again by the trans-
verse movement of the next cartridge shiding
into the feed slot. As soon as the pomnt ol the
bullet has passed into the clear, the bar actuated
by the cartridge carrier spring raises the incoms-
ing round at its middle part. The cartridge at
this point assumes an angle ol approximately
157 with the point ol the bullet resting a hittle
above the axis ob the bore. During this final
movement the front boss ol the feed cam strikes
the free end of the small rod carrying 1t towards
the rear and the round 1s chambered. The action
in battery is ready to repeat the evele 1l the tng-
ser remains depresscd.

The Darne has oltien been erroncously re-
ferred to as another type ol Hotchkiss machine
sun because of its physical appearance and the
fact that both are gas operated. Many things n
the basic design of the Darne machime gun, how-
ever, are to be found only in this weapon. The
teed system s indeed unique both as to position
and method of operation. The two claws at-
tached 1o the gas piston withdraw the incoming
round from the feedway alter 1t has been pushed
trom its link by an odd device that cams the
cartridge positively back by pushing with great
force on the nose of the bullet. They also prop
the round up on a 45-degree angle, with two
fingers attached to the gas piston, without relin-
quishing its hold. "T'his unusnal method ol Ieed-
ing has many good features, such as perlorming
all s necessary funcuons on the powerlul re-
coil stroke ol the piston where there s surplus
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energy. The design also makes possible a short
bolt stroke. These two features contribute much
to the weapon's high rate of hre, that has been
vouched for by competent American observers
to be as high as 1,700 rounds a minute when the
7.5-mm rille cartridge was used.

The French mamia for economy may have
been the bigoest factor in the lack ol success of
this cun, as the Darne Co. did everything pos-
sible to cheapen its construction, offering as an
argument the shore life ol an airplane which
macle it foolish to build a gun that mvolved too
much expensive machimng. These guns were
furnished 1o the French Government i 193]
for 700 francs, then equivalent to $28. Such a
price was more in keeping with the cost in
America of a good single-shot rifle than it was
for an aircraft machine cun. At s attractive
price the company, in the period from 1918 to
1931, sold 11,000 machine cuns 1 all. Serbia
cot 2,500, Italv 1,000, H}}Hill 1,200, Branl 150,
and the remainder were delivered to France at
a rate ol 10 a day.

The aircralt version was also adopted by
Lithuania following a competitive test held in
December 1934, In May 1935 a Briash commis-
sion arrived at the Darne plant to witness a test
of the guns lor the purpose of buyving license
rights to manulacture them m Grear Dritain.
The weapon passed the I'rench test but lailed
at a later trial in England.

The Durne Co. took great pride in the fact
that the weapon did not have a simgle piece ol
lorged steel in its construction, making possible
production of an inexpensive yet rchable gun.

A tourelle magazine was also designed for avi-

Carne Aircralt Machine Gua, 7.5 mm. This Is a Fixec Gun for Synchronizing.
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ation use, having the unusual capacity ol 500
rounds available f[or conanuous fire. The
double-barrel Gast machine gun, which was then
held in such high estecem by both German and
Allied ordnance ollicers, had a maximum cyclic
rate of fire of 1,800 rounds a minutc. By mount-
ing two Darne guns side by side to resemnble the
much heavier Gast, the arrangement gave a min
imum of 2,400 shots per minute. The company
was proud ol this system of mounting and cata-
logs appeared m many languages showing its
alleged superiority.

Several hundred guns were sold to Spamn
which were used in the Moroccan campaign. On
these weapons was installed the load indicator,
a device that showed the gunner not only 1l the
gun was loaded but the amount of ammunition
left in the feed box.

Following what it considered the success of
the aircratt model, the Darne Co. then devel-
oped a light machine gun, a heavy one for in-
fantry use, and an antitank automatic gun cham-
bered for the 1T-mm military cartridge.

All Darne machine guns were rough in ap-
pearance, being produced in this manner inten-
tionally since refinement in appearance would
only add to the cost. Cheapness and ease of
manufacture were the main points considered
in their desien.

"I'he barrel was made with exterior projections
and the gas port had a conical exit into which
the gas tube his. The piston had only three
bearing surlaces, one at the [ront where the lorce
ol the gas was taken in and two at the rear where
it fitted loosely in the guides of the recerver, The
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[eed mechanism was one of the most positive
known, being actuated by the recotl stroke of
the gas piston. The two fingers holding the car-
tridge in position for chambering were indeed
unique.

Initial  extraction was emploved to loosen
the empty cartridge case before the extractor
snatched it from the chamber. Fjection also was
satisfactory. The heavy bolt was securely locked
during firing by a shoulder on the gas piston,
camming the rear of the bolt up into the lock-
ing recess milled into the receiver body, IMad
many of the ingenious methods emploved 1 this
cheaply constructed weapon been given reline-
ment and placed m a well-designed receiver, 1t
no doubt would have been among the best of
the gas-operated type.

The Darne Co., in 1935, also tried designing
a 2b-mm atrcralt motor cannon with rounds
being fed to it [rom a belt with metal clips. This
weapon was placed in secret status by the French
Government and, when France was overrun by
the Germans 1 World War 11, 1t, with all data
on its perlormance, tell into enemy hands. This
weapon was reputed to have fived at a rate ol
750 shots a minute. Experiments were also made
with a triple 7-mmn rifle caliber machine gun,
but 1t, like the 25-mm automatic cannon, never
got beyond the prototype stage.

Darne machine guns have been mentioned
both lavorably and otherwise, but on two things
everyone is agreed. The most outstanding fea-
tures about the factory were the outmoded ma-
chinerv the company used and the poorly illu-
minated, cramped guarters in which 400 men
had to work.

Darne Machine Gun, Madel 1923, 7.5 mm.
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BEARDMORE-FARQUHAR AIRCRAFT MACHINE GUN

The Beardmore-Farquhar machine gun was
one of the lightest machine cuns ever con-
structed, wetghing only 164 pounds with a 77-
shot drum magazine attached and loaded with
the .303 British service cartridge. This weapon
was the invention of Col. Moubray Gore Ifar-
quhar, of Birmingham, England, and was manu-
lactured by Messrs. Willilam Beardmore & Co.,
also located in Birmingham.

Manv spccial fcatures were claimed by the
promoters, such as its cheapness to manulacture,
the practically jam-proof mechanism, perfect
breech locking and a salety fcature making it
mpossible to five the weapon without the breech
being securely locked. It was recommended that
no o1l be used on the highly polished close-htting
mechanism, thus making it an ideal weapon for
an observer in a plane where great altitude
summed up the working parts of similar firing
mechanisms that demanded lubrication. The
makers of the gun also claimed the heat of the
harrel did not affect the other parts, as they
would continue to funcaon properly even if the
barrel was red hot during the entire time of
operation.

The weapon was similar in appearance o
other drum-fed observer guns that had been used
so successfully by the British Roval Air Force
during World War 1. 'The manuftacturers, how-
ever, considered it to be a real improvement over
similarly constructed ones because of its unusual
method of operation,

The most unique feature of the gun is the ex-
tensive use of springs for its operating cnergy.
It is placed in the unusual classification ol being
actuated by both gas piston and spring. The
power of the exploding powder charge does not
act directly on the bolt’'s unlocking mechanism
but compresses and stores up spring energy until
the bore pressure drops to a safe operating limit.
The bolt 1s then unlocked by the smooth action
of the strong spring, which gives positive unlock-

ing without the jarring effect of a straight gas-
piston-driven mechanism. The piston 1s con-
tained 1n a cylinder which 1s fastened to the
barrel and connected to the bore by a drilled
orifice. The main driving spring 1s housed in
the front end of a part known as the spring
tube, with a kind of sear device also located in
this part. The front of the housing is held in
position by a tube cap and fore end piece.

The design of this peculiar weapon also has
what is called the bolt-closing spring. It is placed
around a central rod, and when nstalled, 1s lo-
cated at the rear of the spring tube underneath
the barrcl, |

When the cartridge is fired and rhe bullet
passes the orifice in the barrel, cas 1s bled mto
the gas-cylinder chamber forcing the piston rear-
ward and compressing the main spring until it
is held 1n this position by the catch or sear. The
spring is thus compressed between the catch and
head of the tube. It remains compressed until
the resistance to turning the bolt head, caused
by the pressurc of the gas in the chamber working
on the locking lugs against the body, is so reduced
that it can be overcome by the strength of the
compressed spring.

The main spring held securely by the sear,
with its firm abutment against the holding
washer, extends rearwards carrying with it the
bolt carrier to which the bolt is attached. The
torce of the main spring, upon opening the bolt,
extracts and cjects the empty cartridge case and
compresses the bolt-closing spring. T'he main
spring, now being fully extended and no longer
pressing against the sear and catch, disengages,
allowing the now-compressed bolt-closing spring
to start counterrecoil movement of the parts.
‘They in turn strip a fresh round [rom the feeder
and return the main-spring-sear washer and pis-
ton to battery position and in the final move-
ment forward lock the bolt securely to the barrel.

The breech action 1s of the straight-pull type
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Zeardmere-Farquhar Aircrait Mackine Gun, Cal. .303.

whereby the bole carrier slides in slots outside
the body. The carrier is provided with an in-
ternal cam slot which engages the bolt arm. The
bolt 15 composed ol a non-rotating cocking piece
and a rotating bolt head. The locking lugs are
at the ront of the bolt head and engiace with
corresponding resisting shoulders located m the
receiver divectly behind the chamber. When the
lugs have entered the bodyv, the arms engage 1ts
l[ace. T'he boltarm, continuing its forward move-
meni. is turned by the cam slot until the lugs en-
gage the resistine shoulders and the baolt 1s se-
curely locked m bartery. The extractor, in its
final movement forward, cams itself over the rim
of the chambered ronnd.

The ejector consists of a pin supported by a
spring and housed i the bolt. with the pomt
of the ejecror pin protruding through the face ol
the bolt. When home over the face of the car-
tridge, the ejector pin is depressed flush with the
bolt face. But if the empty case has been ex-
tracted far enough that the front end 1s not sup-
ported by the chamber, the cjector pin jumps
smartly forward throwing and pivoung the

empty case through the ejection slot in the left
side.

The holt alwavs remains locked in the Beard
more-Farquhar until the torce required to un-
lock it is less than the strength of the compressed
main spring. This makes it impossible for any
extra amount of gas pressure to hasten unlock-
ing, or for that matter, aftect the opceraton
HI"I"}-' "l'h.".'r’l}".

The leed mechanism is also very interesting
in that it 1s a rotary affair holding two layers
in the drum. The cartridges are put under spring
tension and likewise indexed and stopped by a
spring-loaded catch. "The entire drum can be
unloaded manually in an instant by depressing
the two feed stops simultaneously.

[t was claimed that the operating mechanism
was not as likely to heat up trom barrel heat as
other suns of similar design. Since the connect-
ing parts of the metal were ol reduced section or
skeletonized to a great degree, the heat was chus
confined only 1o the barrel.

1o simplify turther the construction ot the
weaporn, there were no radial fins or like ar-
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rangements on the barrel for cooling purposes.
On an ofhcial test the weapon fired 640 shots 1n
rapid succession without jamming from over-
heating. ['he manufacturer contended a weapon
ol such desien would never be called on in air
combat to cqual or exceed this, Therefore, he
could not see the logic ol adding to the weight
by placing more metal mto the barrel.

The inventor demonstrated on every possible
nccasion the good features of his weapon and
|Jermn;tlh: hired 1t. The colonel must have been
a good marksman as well as an ingenious 1n-
ventor. as he once [":1;1-:'.4?.{1 Th hits onoa taraet with
a onc-drum burst, at the required military range
distance.

On 14 November 1919 the Roval Air Force
cave the Beardmore-Farquhar machine gun an
ofhicial acrial test. 'T'he weapon was presented
by Colonel Farquhar and mmmediately fitted in
a Bristol fichter machine on a Scarfi-ring mount-
ing. Firing trials were then carried out at high
alutades. The pilot was Flioght Licutenant Rea
and the gunner, Flight [icutenant Pynches.
Twenty rounds were hred automatically at 4,000
leet and the gun functioned pertectly. At 18,300
teet, 320 rounds were fired at various angles of
clevation, depression and training.

Up to a maximum firing position it was re-
ported the gun was very easy to handle at any
desived position and no difliculty was expen-
enced in shipping and unshipping the rotary
magazine. T'he rate of fire at the maximum alti-
tude attamned, 1830 feet, was heured at 430
rounds per minute, which was considered the
ltmit for ground firing. The angles of elevation.

i
o

depression, and training in a firing position were
the same as obtained bv other guns that had
been previously tested on the same mounting.

The cartridge cases were cjected about 6 feet
out ol the gun and carried by the slipstream past
the tusclage of the aircratt. Only in one mnstance
did the cjecting of an empty cartridge casce fail.
This occurred 1n the last round ol the fivsi
magazine when firing at the maximum elevation
in altitude. The cartridge case was eventually
extracted by alternately withdrawimg and releas
ing the bolt abouwt 20 times. The case was un-
fortunately cjected overboard but 1t was thought
by the gunner that the jam was due to faulty
ammunition, probably to an over-sized rim.

No other stoppages or jams occurred during
the remainder ol the test. During the flight,
loaded magazines had been placed flat on the
[loor of the aircralt and the vibration relcased
the spring-loaded cut-ofl in the [eed which
opened it and emptied the ammunition on the
lloor. Ordinarily during flight these magazines
or drums would have been stowed on a stud.
[t was agreed that excessive vibration louled the
cut-ofl projection during the stowing ol the
magazine, thus causing the loss of the anumuni-
tion.

The authoritics 1 charge of the test recom-
mended that a stop on the magazine be placed
immediately behind the cut-off to eliminate the
above possibility, as 1t was somctimes customary
for pilots 1o carry the drums on the lloors ol
their planes. It was also suggested that the flat
steel Tod connected to the reciprocaung breech
mechanism should have a guard over it, since it
was possible for the gunner’s fingers to be in the
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way of the recoiling breech. The guard would
also prevent oil thrown out by the engine from
getting into the working parts of the weapon.
Another recommendation was that an additional
handling advantage could be obtained by adopt-
ing a round section handle projecting to port
about two inches and bent downwards to form
a hand grip instead of the present method of
handling.

The testing board’s conclusions were that the
gun compared very favorably with other weap-
ons of similar design, with the additional ad-
vantage of having less kick. The rate of fire was
not quite as high as similar designed guns. The
weapon was lighter and less liable to jams. A
much more extensive trial would however be
necessary before a definite conclusion could be
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arrived at on the foregoing points as well as the
behavior of the gun after ordinary long service
usage. It was further noted that the 77-round
drum could be detached and a 5-round maga-
zine, using the infantry cartridges in their pres-
ent clips, could be placed on in a matter of scc
onds, converting it quickly from an aircraft gun
to a lightweight automatic rifle for infantry use.
The rapid-change barrel system employed by
this weapon was also commended.

After tests conducted at a later date the Brit-
ish Government decided that the weapon was
not so much superior to others of similar nature
already in existence as to justify its over-all
adoption as the Royal Air Force observer gun,
and with this decision all work and development
stopped.



Chapter 16
BRIXIA MACHINE GUN

The Brixia machine gun Model 1920 was de-
wsed by engineers ol the Brescia Metallurgical
Works, formerly the T'empini-Brescia Company,
iroducers ot 40,000 Fiat machine guns under
Itahan Government contract. From their back-
cound and a comparative study of all known
machine gun mechanisms, they developed what
was considered an improvement that “fulhlled
m all respects the requirements suggested by ex-
perience of hve vears of war.” In the weapon’s
design special atiention was paid to: (1} Light-
ness, vet reliability of construction; (2) simplicity
and solidity of component parts: (3) maximum
rase in stripping and assembling; and (4} salety
md ease of operation,

One of the Brixia's most unusual features was

he complete housing ol the recoiling parts o
T : 1 oSt e v
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Brixia Machite Gun, 6.5 mrm.
303
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prevent introduction ol sand, dust or other for-
cign matter that would hinder operation. In the
event ol premature explosion ol a cartridge the
operator was fully shielded by the encased re-
ceiver. The method of feeding was also claimed
by the producers to be much simpler than that
of other machine guns. The gun was fed auto-
matically by metallic loaders formed into rec-
tangular boxes and attached to the receiver.
There was also incorporated in the weapon a
means of regulating rate ot five while the gun
was in action. Cooling was accomplished both by
air and water. When water cooled, the conven-
trional jacket was used, but in the aircraft model
the barrel was cooled with radiation of the
langes that were an integral part of the barrel.
For the water-cooled version the barrel was
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Comporents of the Brixia Machine Gun, 6.5 mm,

slightly conical with cvlindrical adjustments at
the end lor shdmg 1t 1 and out ol the packing
oland that was located at the fore and aft end
ot the jacket. The barrel was copper plated at
the two points of contact, to prevent rust from
forming at these spots.

Another selling point brought forth by the
manulacturer was that all parts were inter-
changeable, allowing the cunner to make re-
pairs 1 the field. merely by changing compo-
nents. Grear emphasis was placed upon the fact
that this could be accomplished without the aid
ol tools.

The rilling depended on only four grooves to
the right to put rotation on the 6.5-mm bullet.
The breech end ol the barrel had a projection
that came to rest in the corresponding recess of
the receiver., The desieners believed that four
lands and grooves were suthotent o zive the bul-

let all the rotation needed and that the resulun
reduction of friction would prevent overheatr
and enable longer bursts to be hired.

The recotline mechanism consists of the bol
barrel, barrel extension, and what 1s called the
Cotturatore,” or recotl cateh. 'The bolt has a cir:
cular section and attached to 1t 1s a rectangular
projection which moves forward during counter-
recoll and comes to rest in a corresponding slot
milled in the upper part of the receiver. The
projection of the bolt is constructed 1 two
pieces. In the upper part two holes house mov-
able hingers which serve not only to lock the boli
but to reculate rate of fire.

Also in the receiver body 1s a (ransverse slot
for the passage of the recoil catch which bufis
the recoil movement of the barrel extension aftes
being unlocked trom the bolt. In the center of
the projection a recess, throngh which the breech
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k passes when in battery. rests upon the rear

;i the projection. Directly above it is a hole
ouse the ".'ui.[t't} spring., I’ he latter holds the
king lever up in line with the slot cut for its
il when the breech lock 1s removed from 1ts
ath by being in the locked position.
In addition, a slot is cut high up on the lcft
de ol the recetver for the ejecuion ol empty
riridges and an opening on its lower right side
ovides for the immtroduction ol ammunition by
eans of a magazime. 'T'he cjector 1s a porton of
ie receiver made to butt into the base ol the
npty cartridge. It recoils rearward while being
Id by the extractor, which is peculiarly located
1top of the bolt.
The trigeer arrangement consists of a button,
e movement of which is limited by the rate-ofl-
e regulator, a goose-neck-shaped bolt inscrted
il held transversely in the receiver. While in
svarious positions and in conjuncuon with the
igeer mechanism, it lengthens or shortens the
avel of the recotling parts. This unusual firing
vice 1s provided with a thumb piece that pro-
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trudes from the left side of the receiver and, by
means of hnger pressure, conuols the speed of
operation. The regulator itself i1s an eccentric
bolt. The cylindrical part 15 moved along an
axial plane while the periphery of the other halt
has two grooves which are at variable distances
from the axis ol rotation. and m which rest the
tops of the middle fingers that serve 1o accelerate
the recoiling action rearward. Pushing down the
regulator on the left side ol the gun with trigger
button depressed at various levels controls the
distance ol movement fore and aft.

To operate the DBrixia, a loaded magazie is
inserted in the corresponding slot until the loos-
ening of the restraining catch shows 1t to be coms-
pletely seated. With his vight hand, the gunncer
draws the charging handle attached to the load-
ing bar back smartly for the maximum distance
and releases i1t The recotlhing parts are then sent
forward with great speed by the compressed
driving spring. On the way to battery they strip
[rom the magazine attached on the might lower
side a live round and by the employment ol two
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lower Hanges guide the cartridge into the cham-
ber. When this is accomplished, the loading bar
carried by the recoiling parts returns to its orig-
inal position, locking itself on its catch. The
breech lock, being pushed lorward from the
breech, is inserted between the loading bar and
recoll mechanism to msurc complete locking be-
fore the act of firing.

The firing pin, held back by the front part of
the cocking lever, 1s now in the cocked position.
By pushing forward on the trigger button, the
round is fired. The pressure of the exploded
powder charge causes the recoil of barrel, bolt,
and bolt extension all locked securely together
lor a distance of about 5 millimeters. At this
point the weapon begins to unlock as the breech
lock turns over backward and by doing so acts
as an accelerator.,

After the short recoil the barrel extension 1s
stopped by a buffer. The bolt, now unlocked
from the barrel, continues to the rear, carrying
the empty cartridge case aripped at the top of its
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rim by the extractor. At a distance slightls
greater than the over-all length of the incoming
cartridge, the base ol the brass case hits the ejec
tor projection that is an integral part of the r¢
cerver and kicks the expended case out the uppa
lefr side of the recerver. The recoil movement s
stopped by a buffer housed in the back plate and
under the mflucnce of the driving spring and
the bufter starts the operating parts into counter
recoil. The magazine-fed cartridge slips into po
sition in the carrier and 1s lifted up in line for
the incoming bolt to strike and thrust it into the
chamber. -

‘I'he bolt 1s now locked to the barrel and ex
tension and the firing pin remains i a cocked
position provided the firing button is not de
pressed. In order to execute continuous fire, the
firing lever must remain pressed down as far a
possible. The lever is then placed at the bottom
of the inclined face and will allow the weapon w
fire automatically. When so held, a maximun
rate of H00 shots per minute is attained.



Chapter 17

MENDOZA LIGHT MACHINE GUN

Senor Rafael Mendoza, a loreman at the Na-
nonal Arms Co., Mexico City, D I 1920
started the design and development of a light
machine gun. Twelve vears later he lelt his
working model was at a point ol perleciion tha
would justily testing by the Mexican war de-
partment for ofhcal adopuon.

The gas operated weapon had a non-recoiling
ar-conled barrel and a 30-shot spring-loaded
double-colummn magazine. Its maximum rate ol
fire was D00 shots a minute and its weight was
8% pounds. 1t could be fired both semi- and
full automate, the bolt remaming open alter
the trigeer wis released. The magazime was lo-
wated on the top right side ol the recerver which
did not neccssitate the oftsctting of the sight
svstem,

The standard Mendoza ¢un came with bipod
ut 1t could be mstantly adapted to antaircralt
nmlltlling. The barrel, which had cooling fins,
was chambered tor the Mexican infantry Mauscer
T-mm rille cartmidee and could be chanzed m a

matter of seconds when necessary. A {lash hider
was alwavs mcorporated i the design. Barrel
remmoval m the hield was accomplished 1 the fol
lowine manner: First the cun was cocked. alter
which the barvel Iatch on the forward end of the
recerver was pressed m; the large lug holding
the bharrel to the recerver was freed: and the har-
rel could then be pulled lorward.

The weapon was constructed with only 22
working parts. T'his fact alone showed great skill
in design and planming, as such sumplicity elim-
immated many malfoanctions,

In October 1932, at the Rancho del Charro,
D. I., the Mendoza, alone with several other
light machme cuns. was ollhicially tested under
strict security by a board ol oflicers representing
the Mexican Government. 'They were greatly
nnpressed by the performance of this Mexican:
designed and produced hight machmme cun. Atter
consulting with Mendoza, the government n
June 1935 nvited M. H. Thompson, a well-
known New York engineer who had previously

Mendoza Machine (Gun, 7 mm, B.ght Side.
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done ordnance work lor Mexico, to visit the
National Arms plant for relinement of the
weapon. T'his was done and in August 1935 the
president of the republic ordered the limited
manufacture of the improved gun for turther
test and experimental purposes,

This work was carried out In great secrecy,
even to its adoption as the Mexican Army's stand-
ard light machine gun in December 1433, On
G June 19534, after all tests and experiments were
successtfully concluded, the National Arms Iac-
tory was ordered 1o proceed with [ull production
on these efhicient lightweight weapons, The gov-
ernment took over Mendoza's invention, paving
him well both in monev and honors and applied
for a patent in the United States in his name.
The first twenty guns were issued to the 48th
Infantry Battalion, then stationed at Chapul-
tepec.

The Mexican Commission of Military Studies
requested that as soon as delivery was made of
the Mendoza machine guns they be distributed
to the tactical units, as follows: 18 cuns to each
cavalry regiment and 24 to each inlantry bat-
talion. They were to replace the automatic weap-
ons with which the troops were armed at the
time, namelv—Houwchkiss, Colt, and Vickers, all
ol which were eventually withdrawn and put in
reserve as the new Mendozas were recerved.

Alter the arnmy had already been armed se-

cretly with this weapon. the Mexican war d
partment published the [ollowing bulletin:

“Order No. 42, 6 Deccember 1954,

“By order of the Substitute Constitution:
President of the Republic dated 31 Octobe
1934 the Mendoza machine gun rifle (‘fusl
ametrallador’) and the Mendoza light machin
aun are hereby declared regulation in the Mex:
can National Army and Navy. The War Depan
ment has already taken the necessary steps tha
the corresponding armed units may be equippedl
with this material with as little delay as pos
sthle.”

The weapon has many advanced features, al
though the main principles ol operation are a
old as awtomatic firing mechanisms, Basicaly
and Irom an operational standpoint 1t 15 a Lewn
action but this system 1s noticeably improved b
incorporating a double cam slot. The device di
much to equalize the torque and consequent)
reduce the locking friction, so common when th
holt lace is held securely behind the cartridg
base.

Although the gas cylinder greatly resemble
the Ilotchkiss, the conventional method Iy
which it encloses the piston 1s not employed. In
stead, a cuplike arrangement in the gas assem
bly houses a short and separvate piston whid
after a briel siroke rearwards allows the powda
vases to dissipate into the air. This is exactly the
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Components of the Mendoza Machine Gun.
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reverse of the ordinary gas-operated firing mecha-
NISITLS,

The selector switch 1s located on the left side
of the receiver above and slightly in front ol the
rigger gnard. A most unusual cocking method
is emploved. On the left side near the end of
the firearm projects a small piece to be pulled
bv the left hand directly to the rear unul the
sear engages and holds the gas piston and bolt
In a retracted position.

The hring pin 1s unique in construction.
Driven forwurd into the primer ol the cartridge
by 1ts attachment to the bolt extension, it i1s
made with two 1dentical protrusions so that
when a tip 1s broken off it may be remcdicd
simply by reversing the ends.

Another interesting feature is the ejector, a
long finger pinioned 1 the right side of the re-
cever and an integral part of an assembly which
includes a bolt-hold-back device. The rear end
of the bolt is used as a cam on the right side so
that as 1t moves to the rear 1t noses the cjecton
and hold-back device out of the way. But as the
att end of these members 1s struck, the cammed
wurface Torces the ejector’s nose back mio a slot
n the forward part ol the bolt, while the nose
of the hold-back moves into a notch on the bolt’s
nehe side.
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No provision is made for head spacing as
neither barrel nor receiver has the necessary
threads. The barrel is simply inserted inro the
receiver, its rear end being slotted 1o take the
locking key. The latter also passes through the
receiver and is held by the same retaining pin.
On the last shot a threccornered stop attached
to the magazine lollower protrudes past the lips
of the magazine into the receiver, blocking the
movement ob the hold back pawl. Thus the
empty magazine holds the bolt to the rear with
the expenditure of the last cartridge. When a
fresh magazine 1s inscerved, 1t releases the rear
sear, at the same time letting the bolt come for-
ward just enough for it o engage the nowch in
the actuator. "I'his makes mstant action possible
with the weapon alier a loaded magazine has
been placed 1 position.

To fire the Mendora Model C 1934, the op-
erator, generally prone, inserts a loaded maga-
zine 1nto 1ts locking recess on top ol the receiver.,
If automatic fire 1s desired, the sclector switch
is moved forward from 1ts satety position. T'he
charging handle is pulled with the lefe hand all
the way to the rear unal the hold-back sear en-
oages 1ts notch m the bottom ol the bolt exten-

sion, the short cas piston remaining i its hous-

ing under the gas port.

Mencoza Machine Gur, 7 mm, Left Side,
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Being cocked and with a cartridge in place for
stripping, the weapon i1s now ready to fire. A
pull of the trigger to the rear disengages the sear
and the operating parts are driven forward by
the tension of the compressed driving spring. As
the bolt face passes the rear of the double col-
umn-type magazine, it pushes the first cartridge
from the lower right edge ol the magazine as
the extractor cams itsell over the cannelure of
the cartridge. When the cylindrical bolt has
chambered the round and stopped, the eight
locking lugs of the bolt are in line with the fixed
lugs. The bolt extension, still three-fourths inch
from batterv, continuecs forward, rotating the
bolt and locking it to the receiver.

The rotation removes the obstruction from
the path of the firing pin. This picce, attached
by a lug on the bolt extension -projecting vet-
tically through the firing pin and bolt, can now
be driven forward to fire the round. As gas push-
ing the bullet through the bore reaches a port
11 inches from the breech end ol the barrel, a
portion is released into the short gas.piston. The
bolt extension moves rearward about three-
fourths inch before its lug strikes the cam in
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the bolt slot. The firing pin, which is a cylin
der with a point on each end, starts backwards
with the actuator.

T'he continued movement of the extension ro
tates the bolt, unlocking it and carrying it to the
rear. The cxtractor in the left side of the boh
body withdraws the empty cariridge case {from
the chamber. As the bolt and bolt extension keep
on, the ejector contained in the right side ot the
recciver strikes the cartridge case at its base,
knocking it through the left side of the slot
the receiver. The full energy of the moving
parts is absorbed by compression of a driving
spring. At the completion of the recoil stroke
the whole assembly 1s started into counterrecoll
movement o feed, lock, and fire each round.

Mexican military authoritics were justly
proud of the Mendorza, as it was very ctheient
and served the purpose for which it was de
signed. The Mexicans have always been ad-
mirers of fine weapons and their history includes
inventions that have contributed much to the
art and development of automatic arms. On
this list Ralfael Mendoza’s contribution ranks
high.



Chapter 18

CHATELLERAULT MACHINE GUN

The French, ending World War I with the
realization that they had been armed throughout
the conflict with the worst automatic weapon
ever designed, the Chauchat, were the first of the
Allies to adopt a post-war machine gun. T'his
new arrival was the Chatellerault, named alcter
one of the French Government arsenals, Manu-
lacture d’Armes de Chatellerault. Tt was in de-
sign very similar to both the Berthier and the
American (Browning) B. A. R., having many
leatures of each.

[t first made its appearance in prototype stage
in 1921 but was not oflicially adopted by the
French Army until 1926; and then only after
many modifications had been made on the orig-
mal, giving it even more Browning character-
istics. About the only basic difference was the
employment of a box magazine holding 30
rounds inserted from the top that made un-
necessary the forked piston used on the B. AL R,

The Chatellerault had two trigeers housed by a

auard, the forward one for single shot, the rear
for automatic fire. A gas device, that could be
regulated, worked in conjunction with an ad-
justable back-plate buffer to permit variable
ates of fire at the control of the gunner. The
top magazine arrangement made necessary an
awkward off-setting of the sight.

The French had found from earlier attempts
at machine gun design that their 8-mm Lebel
rifle cartridge with its stubby and steep conical
rimmed case was most certainly not the best-
shaped cartridge for automatic use. Therelore
included in the plans for this gun were draw-
ings for a completely new round of ammunition.
The result was a 7.5-mm rimless cartridge case
with practically no taper on 1t, very similar m
appearance to the Swiss Army cartridge from
which it was closely copied even to the boat-tail
149-grain cupro-nickel bullet.

The Chatellerault weighed slightly under 20
pounds and was not only heavier but much more

Chatellerault Machine Gun, Mode! 1923, 7.5 mm. This is a Prototype Gun, Serial Number 11,
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expensive to make than the Chauchat, since the
latter gun was more of a plumbing assembly
than a precision-made automatic weapon.

The French, as usual, had very livtle money
for development and production of machine
guns. As it has always been a policy ol theirs to
cncourage adoption of their own weapons by
fricndly powers and prospective Allies, their
military attachdés who were located in such coun-
trics were instructed to spread favorable reports
on the performance of the Chatellerault ma-
chine gun, even before it was oflicially tested, and
to indicate it would be available for purposes
of adoption 1l the authorities could be interested.

In 1925 the Yugoslay Govermment was carry-
ing on a competitive trial in which several FEuro-
pcan-made machine guns were tested. The
Hotchkiss Co.’s entry made the most satislactory
showing and was on the verge ol bcing con-
tracted for when the French attaché ollered the
Chatellerault gun at the ridiculously low price
of 2,000 francs, although 1t had not been entered
in the competition. He intimated that it had
successfully met all the demands of the French
proving grounds.

A Yugoslav commission was then sent to
I'rance to investigate the claims of the Chatel-
lerault. It was found the price quoted could not
be met but, although higher than first stated, it
was still considerably less than the market price
of similar machine guns. The catch this tume
was that only a few pilot models were in exist-
ence as their manufacture on a large scale had
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not yet begun. The Yugoslavs, desiring an carly
date of delivery, called for another competitive
test. This uime they did not hnd either the
Chatellerault or the Hotchkiss acceptable, the
contract going ftor a machine gun made by an-
other country. -

A similar situation arose with the Rumanians
who also sent their commission to France. How-
cver. they demanded and arranged a test betore
consideration of purchase. During one ol the
demonstrations, with one ot the group hring the
weapon while other members stood by, an ex-
plosion occurred in the receiver of the gun. The
operator was scriously injured, as well as several
others of the commuission.

The Rumanians were told that through sabo-
tage a cartridge with only enough powder barely
to drive the bullet into the bore, caused two bul-
lets to be present in the barrel lor the next
round, causing the regrettable incident. No ex-
planation as to how the sub-loaded cartridge had
gotten mto the feed was torthcoming. The Ru-
manians, not quite satished with the explana-
tion, In the presence ol the French mihitary at-
taché, produced the same condition with a
Hotchkiss machine gun. The result was a swol-
len barrel but no violent explosion occurred.

After the weapon’s adoption by the French
Army, a number of explosions of identical na-
ture took place, and quite a few soldiers were
injured. As the blame could not be placed on de-
fective ammunition. but rather on the weapon
itself, 1t 1s easy to understand that the Irench

Chatellerault Mackire Gun, Model 1924 29, 7.5 mm. .
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soldiers were considerably exercised over 1ts
dangerous characteristic. The troops in the held
asked that they be 1ssued the heavier and out-
moded Hotchkiss in place of the Chatelleraul.

The country’s high command was brought to
the realization that development work, if anvy,
must be paid for by France and not by some
smaller country, and that modification should be
made without delay as the weapon had made
such an unlavorable impression even among
French troops. Necessary redesign was finally
done, but, as is usually the case, once a weapon
gets the reputation for unreliability, its bad
name outlives by years the correction that reme-
dies the malfuncoon.

It was also a severe blow to the scnsitive pride
of French military engincers that they did not
seem able to copy either the B. A, R. or Berthier,
both having proved reliable weapons, especially
since, just before the weapon was tested, news-
papers heralded the new gun built i great se-
recy and now ready to be shown to the public
for the first time. A sample follows ol such ad-
vance publicity, as written by a reporter for the
Paris Ecfio on 6 February 1924:

“A machine eun, the Chatellerault, said to he
the invention of a French artillery othcer . . . 15
equal or superior to its competitors with respect
to its manner of operation, and 1s lar ahead of
them in regard (o lacility with which it can he
handled and its principles taught to recrnits—
factors which arc morce and morc 1mportant to
ecognize owing to the short tume of miluary
service and the considerable amount to war ma-
terial, the handling of which all has to be taught
t recruits - . . French arsenals are now working
overtime to supply a large part of the French
mfantry with the new Chatelleranlt antomatic
fifle. A soldier can fire 30 shots from one burst
from the shoulder with the new rifle and the
French anthorities consider it the most elfective
weapon of any army of the world. Eventually
wvery French soldier will carry the new rifle.”

It later came to light that nothing was basically
#rong with the design of the weapon. The main
ult Iay m the pressure brought to hear hy the
two government arsenals, Chatellerault and St.
ftienne, on high officials to have all develop-
ments done at these two armv-controlled [ac-
orics. Tt was pointed out by personnel of these
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government plants that they had successiully
produced weapons for the army since their date
ol cstablishment. But money always being a big
factor, these places were constantly restricted
by their lack of appropriations, making it ques-
tionable whether superior metals and proper
heat treatment were always used.

The phases ol operation with this machine
cun are divided nto rearward and [orward
movement. The stages that take place on the
rcarward movement are compression ol the driv-
ing spring, action ol the gas, movement ot the
holt and the slide to the rear, unlocking, with-
drawal ol the firing pin, extraction ol the cmpty
cartridge case, ejection of the cmpty case, and
cocking. The operations that occur on the for-
ward movement are decompression ol the recoil
spring, feeding, locking, and firing.

To hirc the 1924 model Chatellerault, the op-
erator [irst attaches a loaded magazine m pasi-
tion and pulls smartly rearward on the charging
handle until the gas piston and bolt are held 1 a
cocked position by engagement with the rear
sear. I automatic fire is desired, the sclector is
placed on F (Fire) and the rear trigger pulled,
releasing the sear which allows the compressed
driving spring to thrust the bolt and gas piston
forward. The feed rib on top ol the bolt enters
between the lips of the magazine and shoves the
hottom round forward. The nose of the bullet
strikes the bullet guide in the top front portion
of the receiver, guiding the incoming round
down towards the chamber. As the shide and bolt
continue forward, the base of the cartridge 1s
forced by the magazine spring down onto the
face of the bolt behind the exiractor, thus alm
ing the round with the chamber.

The nose of the bullet has now entered the
chamber which acts as a gnide from there on
until the cartridge is fully scated, When the shide
is three-cighths inch from being fully Torward.
the bolt sirikes the bridge of the recelver stop-
ping its advancing movement. The slide, how-
ever, continues on and the lower holt link pin
moves [orward with the shide, causing the bolt
links to rotate around the upper bolt link pin.
The bolt is pushed up and locks the shoulder in
the rear to the top of the receiver. Before the
bolt links complete their rotation, the firing pin,
which is movine forward with the slide, advances
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Components of the Chatellerault Machine Gun.

through the bolt face striking the primer of the
cartridge.

The powder charge having heen ignited, the
bullet starts forward under pressure ol the ex-
panding gases. When the buller reaches a point
cour inches from the muzzle, the gases pass
through a port mn the bottom ol the barrel mto
a cylinder housing the gas piston. The action of
the gas 1s that of a severe blow on the head of
the piston, moving it back approximately three-
cighths inch, after which the gas escapes through
slots in the gas-cylinder tube. During this move-
ment the piston and shide move to the rear.

T'his action tends to pull the bolt down at the
rear out of engacement with the locking shoul-
der in the top of the receiver. The bolt and slide
are now free to move to the rear. During the first
quarter inch unlocking movement there 1s no
movement of the bolt, but the shide and the gas
piston withdraw the firing pin from the face of
the bolt. During the last eichth inch movement
the bolt moves back, slowly pulling the empty
cartridge case free in the chamber betore unlock-
ing. This initial extraction takes place while the

bolt Iinks arc rotating and the bolt is dropping
down Irom n [ront of the locking shoulder.

With the continued rearward movement the
empty case 1s pulled out of the chamber and
held against the face of the bolt by the extractor
When the mechanism has traveled approximately
live inches. the rear lelt portion of the base of
the cartridge strikes the ejector which is an in-
tegral part of the buffer housing. This forces the
empty case Lo pivol around the extractor and fiv
out through the ejection slot cut at the right ol
the receiver. At the termination of the move
ment the rear of the slide strikes the sear buffer
compressing its release spring.

When the sear buffer relecase moves back, b
allows the buffer plunger spring to lorce the sear
up and catch the slide, holding it to the rear
This occurs only in semiautomatic fire.

In full automatic fire the slide strikes the
sear buffer release which flies back compressing
its spring. In this case the rear of the sear ha
locked the buffer down so that it will not catel
the slides. Therclore the slide goes back and
forth over the sear and its butler, never makmg
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Chatellerault Aircraft Machine Gun, Maodel 1934 359, 7.5 mm, Fixed.

contact until the pressure on the trigger 1s re-
leased.

The safety is shaped so that, when turned to
5 (Safe), the two ribs on its shaft prevent either
or both of the triggers from being pulled. When
set on I (Five), the two ribs are freed allowing
either trigger bar to release the sear.

The dual-trigeer system is very unique. When
the rear trigger 1s squeezed, it rotates on 1ts pin
camming the [ront end ol the sear up and forcing
it to rotate, thus bringing the rear of the sear
down. 'I'his action compresscs the scar spring
and disengages the scar trom the shide, allowing
it to go forward under the tension of the com-
pressed recoil spring. This action constitutes tull
automatic fire.

When the front trigeer 1s squeezed, 1t rotates
on its pin. A disconnector is attached directly to
the trigger. Its rotation causes the front end to
be depressed, which forces the disconnector up
against the under surface ol the lront of the
sear.

When pressure on the trigeer is rcleased, this
action forces the disconnector down against the
forward face ol the scar. It is thus snapped out
ol engagement with the trigger, permitting
single shots to be fired.

In order to utilize the Chatellerault for other
than infantry use, the mechanism was modilied
for feedine with belted ammunition in lieu of
the spring-loaded magazine. Further redesign re-
sulting in faster operation made it adaptable for
aircralt use. These changes made their appear-
ance in what was designated the Chatellerault
Tank, Armored Car. Fortress, Model 1931. Issen-
tially the gun was the same as the 1924-29
models with the exception of better heat treat-

ment of parts and the substitution of a huge
magazine-driven [eed for the chip.

The tank- and armored-car gun had a post and
fced drum somewhat like the Lewis projecting
horizontally from the right side plate only. For
lortress use only, as in the Maginot line, the
same feed could be fastened on cither the left
or the right side with ¢jection through the bot-
tom of the receiver. The weight ol the gun as
86 pounds and the empty drum weighed ten
pounds. These figures show the unusual weight
of the drum in relation to the gun. Its capacity
ol 150 rounds naturally made 1t much more
out of proportion when loaded and secured to
the side ol the gun,

For fortress use, the Chatellerault had as an
accessory an unusual cooling device that oper-
ated from the recoil and counter rccoil of the
bolt to inject from the chamber end a small jet
of water into the barrel between extraction and
loading. T'he French kept this leature secret,
claiming that from a fixed position like the
Maginot linc where water was available they
could fire bursts of unheard-ol lengths without
overheating the barrel.

After the 1931 model had dehnitely corrected
the bad features of the 1924-29 gun, the French
air force, in seeking a lightweight high speed
oun, ordered the Chatellerault Arsenal to 1m-
prove the design further. In a relatively short
while the Chatellerault Aireraft Machine Gun,
Model 1934, A, TO and 39, was produced. Again
it was basically the same as previous models. The
“A” was for “Aile” or wing mounting; “TO"” for
tourelle installation, both drum fed; and the
“M 31/39” was a beltfed version for wing
mounting.
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The rate of fire on the aircraft guns was of-
ficially given as 1,500-1,600 rounds per minute
but American representatives in France credited
it with not more than 1,900 rounds a minute.
The 1934 version had a much longer feed post
than the Fortress model, since the magazine held
500 cartridges. The circular feed was gear driven
by the gas action of the gun, with a ring gear
cncircling the upper portion of the magazine
which had the abnormal depth of 16 inches in
order to accommodate the H00 cartridges. The
ring gear was attached to a rack that engaged
tecth on the body of the gas piston. To be in-
stalled in a plane, the weapon had to be placed
with the left side plate down. The magazine
support post attached to the right side plate
made mounting on its sides diflicult in fixed
positions.

The French kept all work and development on
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the Chatellerault aircraft gun in highly classified
status, but it was learned that a 19341 model had
also been successtully synchronized and that a
new driving spring was employed that gave re-
sults far in excess of anything previously used.
The idea was by no means original since, accord-
ing to M. Brisorgouil, Assistant Director and
Production Manager of Charellerault Arsenal,
“the new type of spring has a life at least double
that of the usual type.”

Hc considered that “the new spring provides
a radical improvement in automatic weapon
functioning. The design is attributed to the Rus
sians. It was discovered by examination of Rus
sian aircraft machine guns used in Spain. . ..
In place of forming the spring by coiling a single
wire, the spring is formed by coiling three
lengths of smaller diameter piano wire which
have been twisted together.”
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MADSEN AIRCRAFT MACHINE GUN

The Aircraft Version of the Madsen

The Danish Recoil Rifle Syndicate of Copen-
hagen in 1923 assigned its chief engincer, a Mr.
Hambroc, the job ot redesigning the existing
Madsen rifle-caliber mlaniry-type machime gun
to aircraft use. Because ot its flat prohile, the
weapon was comparatively easy to adapt to plane
mstallation. The only significant change made
was the addition ol a muzzle booster with con-
siderable restriction an ats throat and a heavy
spring buffer to dampen out the shock of the
accelerated recotl the booster gave to the operat-
INg parts.

The rifle-caliber aircraft version weighed 1814
pounds and had a cyclic speed of LOO0 rounds
1 minute. One of the main selling points with
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Madzen Aircraft Machine Gun, 7.92 mm, Flexible Twin Mount.
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this machine gun was that it could be synchro-
nized tor fixed installations and still be hight and
mancuverable enough for successtul  flexible
mounting.

The Junkers arrcralt plant in Denmark, which
assembled its planes trom components made in
Germany, bought thousands ol the weapons for
use in its products. This firm was German-owned
but in order to operate and be [ree of Alhied
control, it had assembly plants m Denmark and
Sweden. It sold fighter craft equipped with
Madsen machine guns of varying calibers to any
country interested.

Chambering the barrels to handle any rifle-
caliber ammunition desired was comparatively
easy for the Danish gun company, as 1t had al-
ready produced over a hundred different models
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for infantry usc ranging in caliber from 6.5 mm
to 11.35 mm and using both rimmed and can-
nelure-type cartridges.

‘I he caliber 11.35-mm machine gun had an
oil bufling arrangement to slow the heavier but
equally fast barrel and its extension. It too had a
rate ol fire oflicially stated as being 1,000 shots
per minute. The first successful working model
of this type ol weapon was prooted at the com-
pany’s range near Copenhagen m 1926,

The mounting of the Madsen as a flexible gun
was very unusual in appearance as the shoulder
stock in some form was retained. Installation
was done in pairs on the conventional Scarff ring
with a bar arrangement connecting the two rifle
butts shaped in such a manner that the gunner
could use its center as a brace for his chest.

Both wriggers of the guns were operated from
a single trip mechanism. The feeds were pe-
culiarly shaped drums with carrying handles in
the rear. Fach gun had 1ts separate aircraflt-type
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ring sight so that the weapons could be operated
independent of each other. Everything consid-
ered, it was a very clumsy arrangement and was
never popular outside ol small countries that
had to have low-cost aircraft armament.

The Danish Recoil Rifle Syndicate prided it-
self that its fine machinery, as well as 1ts system
of shop management, were of American origin.
The owners claimed that 1t was the only arms
producing plant on the contiment capable of
mass production equal to that of a similar factory
in Amecerica,

The cycle of operation for each model is iden-
tical. When the belt-fed automatic machine gun
version is prepared for firing, the ammunition
belt is started into the left side. The disintegrat-
ing links used in the feed belt are of peculiar de-
sign. The front of the link fits over the shoulder
ol the round which has to be pulled through
it by the feeding action. The rear portion of the
link is of the type known as the push-out or hall-
link, in that it does not go all the way around the

Madsen Mas~hine Gun, Maode! 19268, 7 mm, Water Cocled,
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base of the cartridge. A sharp claw of spring steel
holds the casc firmly until it is finally withdrawn.

Once the weapon is cocked and the first car-
tridge is placed under the belt-holding pawl, the
large charging handle on the right side 1s pulled
back. This action moves the barrel extension a
considerable distance to the rear atter the bolt
rises. The pawl holding the cartridge in posi-
tion is carried to the rigcht by the camming action
taking place between the barrel extension and
the piece supporting the incoming round until
the cartridge is forced through the fecd slot in
the receiver.

At this time a spring-loaded claw snaps over
the rim of the cartridge. The pivoting of the
feed arm actuates the claw rearward and with-
draws the cartridge from the belt, positioning
it 1n the feed trough in the top of the bolt. The
pivoting lever has by now taken its place behind
the round. Upon release of the cocking handle
the energy ol the compressed driving spring
sends the lever forward., The front end ol the
bolt 1s pivoted down below the bore in the bar-
rel. Further movement lorward of this lever
causes it to strike the base of the cartridge. ram-
ming it into the chamber. The final pivot move-
ment raiscs the breechblock full behind the bolt
and the weapon is ready to fre.

The rearward pull of a trigger releases the
large striker which flies upwards in an arc against
a firing pin, detonating the primer. During
recoll, the barrel, barrel extension, and bolt are
sccurcly locked for onc-hallt inch, until the trig-
ger bar i1s struck by the rear ol the recoiling
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holt mechanism. This frees it, allowing the
striker 1o be forced back to the cocked position
and the spring-loaded firing pin is withdrawn
into the bolt body. The guide stud then passes
out of the horizontal groove and travels up the
top cam ol the switch plate to pivot the bolt face
upwards. The base ol the empty cartridge casc
is thus uncovered, permitung the recoiling ex-
tractor to apply a sudden mechanical advantage
as 1t strikes the lug in the bottom of the receiver.
The extractor claw, in one rolling motion, not
only withdraws but ejects the empty casce from
the chamber. The case is guided out ol the re-
ceiver by the curved contour of the bolt until it
falls clear to the ground.

During the last of the recoil movement the
barrel extension has cammed another round nto
the recciver feed slot, and the pivoting feed and
operating arm positions it in the trough formed
by the machined recess in the top of the bolt.
Counterrecoll, originating in the stored energy
of the driving spring when 1t starts the entire
operating assembly back to battery hirst depresses
the bolt and then drives the cartridge mto the
chamber.

The bolt and barrel extension are then ac-
celerated forward by this spring acting through
the medium of the cammed pivoting ol the radial
operating arm. When the counterrecoil move-
ment 15 almost completed and the base of the
cartridge 1s tully covered by the rising of the
pivoting bolt, a cam on the arm awtomatically
releases a sear if the trigger is still held rearward.
L'he striker again Ilics up to continue the cycle.

Madsen Tank Machire Gun, 7.5 mm.
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Models and Users of the Madsen

Perhaps no machine gun has been made 1n so
many different models and bought by so many
countries as the Madsen. The following tabula-
tion covers five decades of the weapon's distribu-

tion throughout the world:

Country | Model | Bore

Argentina . ...... .. .. 1910 7.65 mm
Argentina ........... 1925 7.65 mm
Argentina ........... 1926 7.65 mm
Argentina ........... 1928 7.65 mm
Argentina ........... 1931 7.6 mm
Argentina ........... 1935 7.65 mm
Bolivia .............. 1925 7.6 mm
Brazil ............... 1908 7.00 mm
Brazil ............... 19013 7.00 mm
Brazil ............... 1916 7.00 mm
Brazil ............... 1925 7.00 mm
Brazil ........ ... .... 1928 7.00 mm
Brazil ............... 1932 7.00 mm
Brazil ............... 1934 7.00 mm
Brazil ............... 1935 7.00 mm
Brazil ............... 1936 7.00 mm
Brazil ............... 1946 7.62 mm
Bulgaria ............ 1915 8.00 mm
Bulgaria ............ 1927 8.00 mm
Chile ... ... ... ..... 1923 7.00 mm
Chile ............... 1925 7.00 mm
Chile ............... 1926 w/c 7.00 mm
Chile ............... 1928 w/c 7.00 mm
Chile ............... 1910 7.00 mm
Chile ............... 1946 7.62 mm
China ............... 1916 7.92 mm
China ............... 1930 7.92 mm
China ............... 1937 7.92 mm
Czechoslovakia ....... 1922 7.92 mm
Czechoslovakia . ...... 1923 7.92 mm
Denmark ............ 1904 8.00 mm
Denmark ... ... ... .. 1916 8.00 mm
Denmark ............ 1919 8.00 mm
Denmark ............ 1924 8.00 mmn
Denmark ............ 1939 8.00 mm
Denmark ............ 1946 7.62 mm
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Country Model [ Bore

England ............. 1915 7.69 mm
England ............. 1919 7.69 mm
Fngland ............. 1929 7.69 mm
England ............. 1931 7.69 mm
England ............. 1939 7.60 mm
Esthonia ............ 1925 - 7.69 mm
Fsthonia ............ 1937 7.60 mm
Fthiopia ............ 1907 7.92 mm
Ethiopta ............ 1910 7.92 mm
Ethiopta ............ 1934 7.92 mm
Ethiopia ............ 1935 7.92 mm
Finland ............. 1919 7.62 mm
Finland ............. 1920 7.62 mm
Fimland ............. 1921 7.62 mm
Finland ............. 1923 7.62 mm
France .............. 1915 8.00 mm
France .............. 1919 8.00 inm
France .............. 1922 8.00 mm
France .............. 1924 83.00 mm
Holland ............. 1919 6.5 mm
Holland ............. 1923 6.5 mm
Holland ............. 1926 6.0 mm
Holland ............. 1927 6.p mm
Holland ............. [934 6.5 mm
Holland ............. 1938 6.0 mm
Holland ............. 1939 6.0 mm
Honduras ........... 1937 7.00 mm
Honduras ........... 1939 7.00 mm
Hungary ............ 1925 7.92 mm
Hungary ........... . 1943 7.92 mm
Italy ................ 1908 6.5 mm
Ttaly ................ 1910 6.5 mm
lealy ...t 1925 6.5 mm
Italy ................ 1930 Hh.h mm
Ttaly ... ... ... ..., 1931 6.5 mm
Lithuania ........... 1923 7.92 mm
Mexico ..o, 1911 7.00 mm
Mexico .............. 1934 7.00 mm
Norway ............. 1911 6.2 mm
Norway ............. 1918 6.5 mm
Pakistan ............ 1947 7.69 mm
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Country Maodel | Bore

Paraguay ............ 19206 7.65 mm
Peru ................ 1929 7.65 mm
Portugal ............. 1930 7.6Y mm
Portugal ............. 1936 7.69 mm
Portugal ............. 1942 7.69 mm
Portugal .. ... 1936 7.92 mm
Portugal ............. 1940 7.92 mm
Portugal ............. 1947 7.92 mm
Russia .............. 1904 7.62 mm
Russia .............. 1915 7.62mm
Salvador, El .......... 1934 7.00 mm
Spain ............... 1907 7.00 mm
Spain 1922 7.00 mm

Country [ Model ‘
Sweden . ......... ..., 1906
Sweden . ............. 1914
Sweden .............. 1921
Turkey ............. 1925
Turkey ............. 1926
Turkey ............. 1935
Turkey ............. 1937
Thailand ............ 1925
Thailand ............ 1930
Thailand ............ 1934
Thatland ............ 1939
Thailand ............ 1947
Thatland ............ 1949
Urnguay ............ 1937

Tore

6.5 mm
6.5 mm
6.5 mm

7.92 mmn
7.92 mm
7.92 mm
7.92 mm

5.00 mm
85.00 mm
8.00 mm
8.00 mm
8.00 mm
3.00 mmn

7.00 mm



Chapter 20

B.S A A

During the latter days of World War T the
British realized that with the advent of armor on
planes a machine gun capable of canceling this
advantage had to be developed. They first tried
to raise the caliber of the very reliable .303
Vickers, which was done with questionable ve-
sults, I'he next attempt was in January 1924
when the Birmingham Small Arms Co., which
had produced the successtul Lewis gun in grcat
quantities in the war years of 1914-18, presented
its design ol a larger caliber machine gun some-
what along the lines of the justly famous Lewais.
In fact, the resemblance was so striking that the
weapon has often incorrectly been classified as a
caliber .50 Lewis.

However, with physical appearance all similar-
ity ends, for the B. S. A., as it is officially known,
is a recoil-operated weapon that could be cooled
by both air or water depending on the jacket
used. It employed, in lieu of the metal link belt,
the drum-type feed that held 37 caliber 50 car-
tridges. The weapon was simple in censtruction,
and could be fired either single or full automatic.
The components werce very strong, and disas-
sembly and assembly could be performed manu-
allv without the aid of tools. The need for a
larger caliber free gun for obscrvers was thought
necessary as a companion arm to the forward
firing ones in the wing installations.

The B. S. A. madc 1ts first appearance in 1928
and was tested by both the Royal Air Force and
the British Navy. The aircraft version was cooled
by radial fins on thc barrel and by large holes
bored in the jacket allowing circulation of air.
The water-cooled gun had a conventional barrel
jackct that allowed water to be pumped through
the system by means of flexible hoses leading to
a simple supply pump.

While the feed system was visually the same
as used by the Lewis, it had a feature not to be
found on any other such type of feed. The drum
with but a 37-round capacity could by no means
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be considered adequate. Through spaces cut on
top, however, the gunner could replenish his
supply without interfering with his readiness
[or instant action, as removal of the drum from
1ts post for recharging was not necessary. Car-
tridge cases were cjected from underneath the
action. This was a distinct advantage for aircralt
use, especially from an observer’s standpoint.
since the empty brass would be thrown on the
floor ol the cockpit and not out into the wind-
stream to hit other friendly ships in a formation.
Both spade grips and slide chargers could be
placed on the receiver for aircrate use if desired
by the operator. |

To fArc the caliber 50 B. 8. A., the loaded
magazine is placed on its post with the first car-
tridge positioned at the cam mouth of the maga-
zine center. 'T'he charging handle is pulled to
the rear until the bolt engages the sear holding
the entire recoiling mechanism 1n a cocked posi-
tion. 'L'he selection lever is then placed on single
shot or automatic, as desired. When the trigger
is pulled, the operating mechanism goces forward
undcr the stored encrgy of the compressed driv-
ing spring, strips the round from the feeder and
chambers it. The spring-loaded firing pin is
tripped by the rotation of the bolt sleeve, locking
it to the barrel, The firing pin is thereby allowed
to fly forward and fire the chambered round.

The recoil action that [ollows the building up
of the powder gases from the exploded charge
finds the barrel, barrel extension, bolt, bolt
sleeve, and two pieces called extension rods, all
locked together for a 274-inch recoil. At the end
of this travel the unlocking lug has revolved by
means of an engaging cam. This causes the lug
to revolve the bolt sleeve enough to unlock the
bolt from the extension and barrel.

The rearward movement of the barrel 1s
stopped by the front extension collar coming 1n
contact with its bulfer. T'he barrel is then
brought back by its stout return spring to its
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B. 5. A, Aircraft Machine Gun, Cal. .50.

forward or normal position. The bolt, its sleeve,
and striker all continue rearwards. The slow un-
locking action permits inital extraction and
when the bolt is nearing the end of its backward
stroke, the front face of the end of the slor in
the upper side strikes the prouruding end of an
cjector picce. The latter is slidably located in an
inclined slot 1n the upper resistance lug in the
bolt head and ejects the spent cartridge case in a
downward direction through openings m the
under side of the recciver.

In order that the breech bolt sleeve, breech
bolt, and striker may be held in a cocked posi-
tion until the barrel and barrel extension have
reached battery position, the weapon has a
safety lever device mcorporated in the trigger
guard frame. One lever is pivoted to the fulorum
pin of the sear, while its rear end is so con-
structed as to be moved by a spring into engage-
ment with the bent on the bolt sleeve while its
torward end is mounted on the fulerum pin of
the trigger. A second lever in this complicated
arrangement engages a cam in the underside of

the barrel extension and when the latter is re-
turned to bauery, this depresses the trigger bar
and permits firing only when all operating parts
are securely locked.

The inner construction of this gun is very un-
usual. In the sides of the barrel extension are
tound open-sided slots, in which move what are

called resistance lugs located on the head of the
bolt sleeve. Near the front end of the barrel ex-
tension piece are shoulders that engage the re-
sistance lugs. This operation is effected during
the limited independent longitudinal movement
of the bolt sleeve in relation to the bolt hody.

The bolt body 1s provided at its rear end, on
its upper and lower sides, with Hat bearing sur-
faces that engage its slideway in the barrel ex-
tension. T'he [ront end of the bolt sleeve has lugs
that engage the open-ended slots formed in the
sides of the barrcl extension.

"T'he hollow bolt body houses the striker which
1s connected to the sleeve by means of a cross
bar arranged to pass through a helical slot in the
body. The slot 1s designed to permit a limited in-
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dependent longitudinal movement of the bolt
sleeve and striker, during which a part rotative
movement 1s imparted to the bolt to effect lock-
g and unlocking by the resistance shoulders
in the barrel extension piece engaging the re-
sistance lugs.

Two such B. S0 Al weapons were manutac-
tured. One was turned over to the Royal Aar
Force and the other to the Dritish Naval A
Force, lor testing purposes. The ammunition
was the same as used successhully in the Vickers
caliber .50 cun and was manufactured by the
Kynoch Co. of Birmingham. which cooperated
with B. 5. A. to produce an adequate round of
ammunition. T'he velocity of the 815-gramn pro-
jectile was officially set ar 2,600 feet per second.

The rial was held at Ivthe, England, and
proved very disappointing. After the low rate of
ire, namely, 400 rounds per minute, the most
criticized feature was the capacity of the drum.
[t was sugeestecd that this be increased to a mini-

.w:--n?;'a-::-\. 3333-"3

m.’r M mhune Erun, Cal. .ED

mum of 97 vounds. The long travel of 27 inches
betore unlocking made 1t practically mmpossible
to speed up the gun without complete redesign,

The 274-inch recoil travel betore m‘:l-::n:ku]fr 15
an inexplicable feature on the B 5. A This
movement 1s the longest known for such a re-
cotl-operated mechanism. Technically. it comes
under the classithcation ol short-recoil operation.
since the travel does not exceed the over-all
length of the cartridge. Tt remains a mystery why
the British slowed down the cyele ol operation
with such a long unlocking stroke, as it had been
proved in earlier machine guns using the same
cartridge that unlocking the recotling parts after
34 inch rearward oravel was sale.

Its faults, coupled with the fact that power-
driven turrets were begmning to take the place
of the observer and his free gun in aircrafe, left
the B. §. A. with no luture i British aircraflt
weapon design.

The egun 1s an outstandine example of what
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generally happens when a machine gun that has
been used to good advantage m the past for a
specific purpose is copied to any extent when
a weapon serving another function is needed.
The Lewis gun, which was so similar in appcar-

ance to the B. 8. A., was quite satisfactory as a
light free caliber .303 gun for open cockpit ob-
servers. When weight was added for the large
caliber, it became too unwieldy and the rate of

fire was prohibitive,



Chapter 21

BREDA MACHINE GUNS

The locomotive works known as the Societd
ltaliana Frnesto Breda of Brescia, ltaly, during
the emergency created by World War I, com-

menced production of machine guns lor the [wal-

ian Government. Plans and specifications were
lurnished the Breda firm by order of the military
authorities. The first automatic weapon so made
was the water-cooled Revelll, Model 1914, the
manufacturing drawings being farmed out to it
by the Fiat Co.. holder ol the patents. Breda
built a separate plant adjacent to its locomotive
works which, during the war and immediately
therealter, engaged in manufacturing and de-
livering thousands of the above-mentioned
Revellt guns,

Following the Armistice, as with other arms
companies i Italy, work came to a ncar halt
with only enough government orders [or modi-
ications on existing models to keep a skeleton
force active. However, all service branches were
in need of an Italian-designed lightweight ma-
chine gun for infantry and a hecavy one that
could be used both as a heavy ground machine
gun and with a modilied mechanism for aircralt
installation. Such a weapon could be mounted
both as a synchronized fixed gun for forward fir-
mg and as a free one lor observers.

The first Breda a‘tempts at securing the lucra
tive government contracts, then being offered as
an inducement by General Bufh, the assistant
director general of all machine gun experi
mental work, was the production of the Breda
1924, modcl. 'The weapon introduced at this time
was chambered for the 6.5-mm caliber cartridge
and weighed shightly under 20 pounds. The rate
ot fire was othcially credited as being 500 rounds
a munute. 'T'he leed system had an oddly de-
signed magazine that pivoted lor charging. The
barrel could be changed instantly as 1t connected
to the barrel extension by means of heavy inter-
rupted threads. The rear of the receiver was
round while the center part over the [eedway
was flat, giving the weapon an unusual silhouette,

A skeletonized barrel jacket gave the neces
sary support [or recotl ol the moving parts and
also served as a base for the front sight. Large
flanges on the upper part of the barrel body acted
as guldes, while a Hash hider was attached to the
muzzle end. A graduated rear sight was placed
on the receiver. It could be either elevated or de-
pressed without need for the gunner to rise [rom
the prone position generally taken when this
weapon was hred. A large o1l reservoir was built
into the top ol the recewver, directly over the

Breda Machire Gun, Model 1924, 6.5 mm. The Operator is Loading the Weapon.
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tecdway. "I'his lubricator was opcerated by the
recoil and counterrecoil movement ol the bar-
rel and barrel extension, squirting oil with each
complete cycle on the rounds then being posi-
toned on the floor of the feedway.

To operate the Breda 1924 light machine gun,
the gunner is generally in a prone position with
the stock at his shoulder. The magazine 1s hrst
released by ats latch holder and the end pivoted
towards the murzle. 'This exposes the rear of the
magazine so that the cardboard container hold-
mg 20 rounds of ammunition is positioned in
the mouth and by a [orward movement ‘of the
finger the cartridges are shoved into the maga-
zime until the last round has been seccured behind
the holding pawl. At this thme the cartridge con-
tainer is discarded and the loaded magazine is
swung into position with the last cartridge in
place to be picked up by the bolt.

The charging handle is grasped by the right
hand and pulled all the way to the rear, com-
pressing the driving spring and cocking the
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piece. At the rearmost position the charging han-
dle 1s released and it and the operating parts are
all driven forward by the energy ol the driving
spring. On the forward travel ol the bolt a feed
rib on the side contacts the base of the first
round in the magazine, forcing it towards the
chamber. For approximately onc-halt the length
of the magazine the carwridge slides [orward held
by the lips. When the round is shightly over hall-
way out ol the magazine, under pressure of the
spring-loaded follower it 1s kicked out ol the [eed
system mto alimement with the chamber. During
this movement the nose of the bullet is guided
by the bullet ramp on the bolt lock. Continued
travel forward chambers the round, and the ex-
tractor snaps over into the cannelure ol the car-
tridge case.

When the bolt 1s 114 inches [rom home, it
begms to enter the h_}u:kfng ring. and at a point
35 inch from its battery pnsi[inn, the bolt strikes
the breech end of the barrel. The force of the
strong driving spring causes the bolt, barrel; and
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Comoeonents of the Breda Machine (Gun, Model 1924,
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lock to move [orward. This motion causes the
rear lug on the locking ring to engage the fixed
cams 1n the receiver lorcing the lock to rotate
partially around the end of the barrel and the
locking lugs on the [ront of the bolt, thus lock-
Ing these two picces positively into position. The
Breda is now ready o [ire.

Pressure on the trigoer forces the sear release
forward compressing its spring. l'he scar is
cammed down out ol engagement with the nowch
in the rear end of the liring pin which flies ahead
to strike the primer detonating the powder. As
the pressure lrom the explosion starts o build
up. the locked barrel and bolt move together 34
imch to the rear. During this recotl the front Tug
on top ol the locking ring engages the hixed un-
locking cam 1n the receiver, causing the lock to
rotate. T'he bolt is suddenly unlocked without
benefit ol inicial extraction.

The extractor snatches the empty cartridge
case brom the chamber and holds 1t on the bolt
face. 'The ¢jector riding on the right side of the
bolt pivots out under tension ol its spring. T'he
extractor holds the case hrmly against the ejector
until 1t 1s snapped out when the ejection slot in
the lett side of the recetver is reached. As the bolt
contunues on to strike the bufter 1 also carries
with 1t the firing pin. The rear end ol the pin
passes through the buffer into the scar housing.
At this pomt the firing pm spring s lully com-

pressed and the sear drops in its recess, holding
it back under tull tension.

On counterrecoil the bolt and all other op
erating parts are driven [orward by the energy of
the driving spring and the rebound of the recoil-
img parts off the buffer. As the bolt passes the
magazine, (L picks up a round and chambers it
When securely locked, it the trigger is still pulled
back, the rear end of the bolt cams the liring pin
salety sear out ol the path of the pin, allowing
it to ¢o forward and fire the gun again.

On counterrecoll the bolt and all other op
other luncuon. The otler piston 1s cammed up
mto the oil cylinder by the bolt. As the piston
1s ratsed, 1t creates a pressurce, squirting the lubrn
cant out of a small spout on the right side of the
cover, The latter is fixed directly mm line with
the mouth ot the magazine so that mcoming
rounds are oiled as they ave positioned m the
[eedway. On the recoll movement ot the bolt, the
piston rides mn a groove on top of the bolt unul
it 1s approximutely one inch from its rearmost
position, at which time 1t has reached the end
of 1ts beveled cam. All pressure 15 released, and
air taken in for the return stroke.

When the salety i1s placed on N, a guard shaped
like the letter U 1s dropped over the trigeer to
prevent rotation. When changed to F, this part is
removed and the trigeer 1s Iree to move. As this
weapon fired from a front-seared bolt and held
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a cartridge in the hot chamber after a long
burst, a rear sear device was placed on this gun
that allowed the gunner to pull the charging
nandle to the rear and hold the operating
mechanism uteil cool enough to resume firing.
To release thas arrangement, the bolt handle had
only to be retracted beyond its catch point.

The Breda Co. soon alter the mtroduction of
the 1921 model made several external reline-
ments and brought 1t out in compcetition to the
Fiat owned Safat plant which was at the time
producimg a machine gun that also carried the
same designation and was known as Model 1926.
T'he two guns were tested together and the Breda
proved the best, although neither was adopted
at the ume. The Breda hirm. however, was given
an order tor 2,000 not only to pay for time and
cffort spent 1n producing this gun but also to
encourage vontinued development. Feeling that
this sizable order warranted turther improve-
nients the designers 2 vears laier made a few
minor changes in the appearance ol the gun and
aave 1t the official nomenclature ol Breda Model
1928. The operating mechanism was, however,
practically identical with the carlier models.

The hirm also began production of a 12.7-mnm
~aircralt machine gun in 1928 but did not get be-
vond a working madel. Following unsuccessful
trials on its own test range, the company aban-
doned the project.

Late in 1930 the Breda Co. took over from

Br=cda Machi
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ne Gun, Model 1930, 6.5 mm.

the Fiat Co. all machinery, patents, etc., for the
manulacture of small arms such as machine guns
and automatic rifles. Plans were made for the
construction of a plant, called Breda-Fiat located
at Piacenza, Ttaly, near the Tiat tractor factory,

The next venture was the 1930 mordel light
machine gun made in 6.5, 7, and 7.92 millimeter
bores. While given different model designations
the mechanisms and methods of operation were
identical with the 1921 model except for minor
refinements and an assortment of calibers. This
weapon was sold to other countries, Portugal and
some ol the Baltic states buying the 7.92 model.

.'ﬂtw't*lnr}]'nmjnt continued until the appearance of

the 13.2-mm 1931 model gas-operated machine
gun designed for antiaircraft and tank use.

The 1931 model Breda was a radical departure
from previous designs. Farly firing tests proved
it to be basically sound. During the following
years cflorts were begun to scale the large caliber
cgun down to use the 8-mm cartridge.

This attempt culminated in the Breda model
1937. The gas-operated weapons of this type had
many peculiar features. One of the most out-
standing was the placing of the empty cartridge
case back in the feed tray after firing and ejection
of the whole tray. The breech lock was cammed
straight up mmto its recess by action of the in-
clined surlaces on the piston extension, so that
the projection on its upper surlface engaged in
an opening in the top of the body. The car-
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Breda Mechine Gun, Model 1931, 13.2 min.

iridges were fed from plate chargers holding 20
rounds, each round being housed in a scparate
compartment.

No provision was made for single-shot opera-
tion. When the salety was removed, the weapon
would hre full automatic only. A special clamp
permitted quick barrel change, and the piston
was made with an interchangcable head. Cyclic
rate could be controlled by ten different settings
ol the gas regulator.

Like all Italian machine guns oil was used
[reely on the ammunition since head space was
not adjustable on the weapon. The fixed relation
between the front tace of the breech-lock receiver
and the gas port i the barrel made mmpossible
rotation of the barrel in order to advance or re-
tract the chamber lor correct head space. The
oiling of the ammunition was resorted to in this
case in order to compensate for the above condi-
tion.

The firing mechanism was held in the cocked

position by a rear searing device. When the pres
sure had been removed from the trigger button,
the device dropped in position at the [ull-recoil
stroke of the gas piston holding the entire as
sembly att. The barrel was of unusually heavy
construction (974 pounds) permitting the dis
charge of quite a long burst before overheating
causcd bullets to “tumble,” with resultant loss
ol accuracy and effectiveness.

To fire the Breda Model '37, the operator in-
scrts a loaded tray holding 20 cartridges in the
feed slots in the left side of the receiver and the
charging handle on the right side 1s pulled back
as tar as it will go. A searing device engages the
gas piston locking che whole firing mechanism
in the cocked position. When the operating parts
are moved rearward by pulling back on the re-
tracting handle, the feed tray is indexed over one
space positioning a round. If the trigeer is taken
oft safe position and the button pushed in, the
sear is disengaged from the gas piston and the as-
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Ereda Machine Gun, Mode]l 1237, 8 mrm.
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Breda Machine Gun, Meodel 1938, 8 mm.
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sembly goes lorward, pushing the cartridge out
of its container in the feed tray into the chamber.
When this 1s accomplished, the bolt stops and
the gas piston continues forward, lorcing the
breech lock up into the locking recess in the
top of the recerver. On the last movement lor-
ward of the gas piston alter the mechanism 1s
locked, a projection on top of the gas piston
strikes the firing pin which in turn hits the
primer to detonate the propellant charge.

T'he expanding gases forcing the bullet out
of the bore enter a gas port on the underside of
the barrel at a point two-thirds of the distance
from the breech end. The gas upon entering the
gas cylhinder exerts a sudden pressure on the face
of the piston housed by the cylinder. 'The impact
force drives the piston to the rear. The piston
movement pulls the firing pin back and the
breech lock down, frecing thf: bolt. Tts first stage
of unlocking jacks the bolt back a few thuu-

THE MACHINE GUN

sandths of an inch, loosening the empty case
betore Tully unlocking.

The bolt and piston then start rearward with
the extractor holding the cartridge case to the
face of the bolt. At a point dircctly under the
feed tray, a dog on the receiver stops the rearward
motion ol the case; at the same time a cam forces
the empty case up into the space it formerly oc-
cupied in the feed tray. Continued recoil ol the
bolt and gas piston causes the next round to be
imdexed by a movement to the right of the am-
munition clip. When all 20 rounds have been
fired, the chip containing the empty cartridges
s thrown clear of the gun on the right side after
the last shot 1s fired.

T'he bolt and piston after striking the spring-
loaded buffer start into counterrecoil and, if the
trigger button remains depressed, the mechanism
will continue forward to fire the next round.

This model of the Breda, chambered lor the

o
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Components of the Breda Machine Gun, M~c=l 1238, 8 rim.
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rifle caliber cartridge, showed only the weak
points of an otherwise well-designed automatic
firing mechanism and these [eatures were cor-
rected at once. [t was telt the system ol feeding
was unsatisfactory; and the following year the
1938 modcl, having an overhead clip feed, was
mtroduced. It ejected the cartridges out ol the
bottom of the receiver. The weapon also had a
pistol grip. The operaung parts and all other
principles remained identical with the two pre-
ceding models.

A short while before the first of the gas-oper-
ated ground machine guns made its appearance,
production of all automatic weapons was put un-
der the direct control ol the government and
Breda was given the assignment of developing
an adequate aircraft machine gun. By the middle
thirties Safat., the arms division still under con-
trol of Fiat, had made a tew successtul working
models that emploved the breech lock patented
by Mascaruccl. The mechanism was later mm-
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proved by Breda engineers, who inverted the
lock, puuiing 1t on the boutom, and added a
muzzle booster and a recoil-actuated accelerator.
These completed modifications were looked
upon so favorably by the Ministry ol Air that
it ordered the immediate production of the gun.
To expedite what was considered a superior air-
cralt weapon, alter considering Salat’s prior arms
commitments, the government directed the
Breda Co. to start making the weapon [rom draw-
ings lurnished by the originating company.

These guns were then designated Breda-Satat,
Model 1935, o include both designer and manu-
tacturer. 'T'hey were made in three bores: 7.7,
using the same cartridge as the Vickers and Lewis
guns, 7.92, and 13.02, lor use against armored air-
cralt and vehicles. The last cartridee was to have
had an explosive bullet but 1t was [ound to be a
violation of mternational law.

The 7.7mm aircraft machine gun weighed
only 27 pounds with a rate of fire of 800 rounds

Breda Airoraft Machine Gun, 12.7 mm.
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a minute. Feeding was done by means of a metal
disintegrating belt and was interchangeable [rom
one side to the other. An extractor claw withdrew
the loaded round and knocked out the empty
case through the e¢jection slot in the bottom of
the receiver. Charging was accomplished by
means of a T-shaped handle fastened on the right
side of the receiver. T'here was no provision for
single shots. When the trigger was actuated, auto
matic fire resulted as long as it was held back. If
mounted on a flexible gun, a pistol-grip handle
with trigger guard was used. An arrow-shaped
safety device was placed on top of the recciver,
just behind the feed opening. British ammuni-
tion, caliber .303, would [uncrion satisfactorily
in this gun, The chamber was fluted to facilitate
extraction by allowing the high-pressure gas at
the instant of firing to cushion or float the empty

CASC,
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When mounted as a fixed gun in a wing, a
hydraulic charger was added. The weapon was
carried in a cocked bolt position, allowing cool
air to circulate through the bore after a burst.
The muzzle booster allowed the expanding gas
after the bullet had cleared the muzzle to be
brought to bear on the face of the barrel. Thrust
was thus added to the recoiling parts and in so
dommg unlocking was hastened. All of these fac-
tors together resulted in a higher cyclic rate.

While there was very little similarity in ap-
pearance, this Breda-Salat gun was the dircct out-
erowth of the first Fiat mechanismn using the
Mascarucci locking principle. The cycle of op-
eration remained basically the same but later
was rchined and modified by adding accessories
until it resulted in the standard aircraft machine
gun of the ITtalian air force, regardless of manu-
facturing designation.



Chapter 22

FURRER MACHINE GUN

Col. Adolt I'urrer, when serving as director of
the Swiss Government’s small arms factory at
berne, Switcerland, applied for a patent 1 1924
on a machme gun that was to allect the automatic
weapons used by Swiss soldiers for years to come.
And while 1t was produced 1n ereat quantiiics in
calibers ranging in size [rom rifle to cannon, the
basic operating features remained identical.

[Tis first oun was known as the maodel 1925
Furrer and was a lightweight (18 pounds) air-
cooled ground gun with a shoulder stock. It was
clip fed by a 30-shot magazine, and chambered
for the 7.5-mm infantry rifle cartridge used in the
Swiss army [or over 40 years. The barrel had
longitudinal ribs to give strength and cut down
dispersion, besides allowing more radiation sut-
face for cooling purposes. It was constructed of
steel that had been given a special heat treat to
insure greater life. 1T hese barrels were manulac-
tured by Rudolf Hacmmerli of Lenzsburg,
Switzerland, who also made a number ol the
weapons under contract.

Colonel Sondercgecer, then Chicl of Staff of
the Swiss Ariny, was impressed by the perform-
ance of the simple mechanism of Colonel Fur-
rer's design and ordered 1ts manulacture on a
limited scale until fully corrected by firing and
endurance tests. By 1928, however, 5,150 weapons
of the 1925 model had been made and delivered
to the army. The French, being skeptical of
Swiss claims that the barrel could fire 25,000
wounds and retamm a semblance ol accuracy,
wouzght one gun, several barrels and enough am-
nunition to test it. They reported that the bar-
iels could fire as much as 18,000 rounds “with-
out appreciable loss in accuracy of hre.”

The normal rate of automatic fire for the
mound gun was 450 rounds a minute maximumn.
tvery -gun was furnished with 34 sparce maga-
ines holding 30 rounds each. It was necessary to
top and allow the barrel to cool after 400 shots
had been fired full antomatic. A device working
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i conjunction with the safety permitted the op-
crator to fire single shot or tull automatic as de-
sired. It was reccommended that the gunner fire
the weapon n bursts ol six or eight shots unuil
the magazine was empty.

The 1925 model was closely lollowed by a 13-
mm version, having a rate ol fire of 300 rounds a
minute with a muzzle velocity of 2,624 teet a
second. This gun weighed 66 pounds and was
adaptable to both antitank and aircraft. One of
the most novel features i the construction ol
the Furrer weapon was that the barrel was
changed by pulling it, with the entire firing
mechanism remaining attached, from the rear of
the recetver. A new hring mechanism and barrel
assernbly were then inserted. This complete
change of both operational parts and barrel was
quite unique i machine gun design.

F'urrer made skillful use of timing his weapon,
which was so constructed that the barrel and 1ts
exrension were held m a retracted position atter
unlocking, When counter recolil was approaching
the end of 1ts stroke, with the barrel and bolt
securely locked, the gun fired a few thousandths
ot a second betore the fast moving parts collided
with the stationary receiver. This allowed recoil
to start belore metal-to-metal  contact  was
achieved, giving the weapon a unique bulling
action that produced not only smooth perlorm-
ance but added greatly to the longevity of 1ts
components.

The locking and unlocking of this mechanism
was accomplished through the breaking of a
togele joint by a hinged lever in the rear that was
fastened by a pin to the receiver. When the
tooele was broken, the locking lugs began to be
released and roll about a curved surlace until
they were completely disengaged. All models had
a very strong buffer and driving spring. A flash
hider, blast suppressor, and muzzle booster were
alwavys incorporated in the construction.

425
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For aircraft use the metal non-disintegrating
belt was emploved. The lixed guns were made to
be interchangeable with flexible ones. TTowever,
mounting as free guns was alwavs done in pairs
with ammunition boxes holdine 120 vounds cach
feeding [rom above so that ¢jection would be
down mto the fuselage or into an empty car-
tridoe-case contiainer.

The Furrer guns were highly characteristic of
the Swiss gentus for precision-made instruments
and equuipment. The weapons were made up of
a muluplicity of mntricate parts that performed
unusually well but did not lend themsclves to
IT1ASS E:]-'!'{Jfllli'ril"ll"t,

The aircratt models had the following imterest-
ing detatls in common: (1) Feeds that were inter-
changeable from left to right. or vice-versa: (2)
mounting ol guns for ¢ither flexible or fixed use;
(3) a rounds counter on the back plate showing
the gunner, when firing Hexibly, how many
rounds were left in the ammunition box; (4) a
teed pawl disengagement which halted feeding

THE MACHINE GUN
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Furrer Machine Gun and Compenents, Maodel 1925, 7.5 mm.

in order to leave the bolt in battery on an emptr
chamber when overheated; (5) a belt that did
not disintegrate when a round was withdrawn,
being loaded with 120 rounds for flexible guns
and 500 for tixed installations; (6) a short muzzl
booster and bearing support; (7) longer barrels
than those emploved on the same mechanism
tor ground usec: and (8) a single erip on the
fiexible gun in lieu of the conventional two-grip
or spade. type. |

The rate of fire of aircraft models using rifle
caliber ammunition was increased to 1,200
rounds a minute by the emplovment of a speciil
apparatus. This device trapped the still-expand
ing gas after the bullet letr the bore and brough
it to bear on the muzzle ol the barrel, causirs
the latter ro be rthrust suddenly to the rear. The
added recoil hastened unlocking which, togethe
with a strong spring-loaded buffer, gave an as
preciable increase in cyclic rate. In fixed instal
lations the gun could be mounted in practical
any desired position as ammunttion was fed
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on one side and ejected from the opposite one.

An example of the ingenuity of the Swiss arma-
ment designers i1s [ound in the national small
arms factory at Berne, where the Furrer guns
were produccd. 'T'he nation realized that a war
would make steel in large quantities practically
unavailable and an emergency svstem whereby
worn-out intantry rifle barrels could be used as
teliners for machine gun barrels was developed
at the Berne plant in the period prior to World
War 11.

The following method was used: A worn-out
rifle barrel is heated in electric furnaces and
drawn out to proper shape. It is then inserted in
a detertorated machine gun barrel which has
previously been drilled out to proper diameter.
The inserted barrel 1s then expanded by the
auto-frettage method of forcing a series of ream-
ers or wedges through the interior until 1t has
been expanded to the desired dimensions. This
told-working produces a very hard metal and
lengthens the life of the lined barrel. The insert
is then drilled, reamed and rifled to correct spe-
difications. -
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Otto Walker, an inventor of firearms and their
accessories, residing in Ziirich, is sometimes er-
roneously credited with originating what is
known as the Furrer system. However, research
does not show any basis [or the clann. Colonel
Furrer was the creator of the action named for
him, despite 1ts close resemblance to the Bor-
chardrt, or, as 1t 1s more commonly known, the
Luger, action,

The cycle of operation on all Furrer-type au-
tomatic weapons is as follows: After the belt, or
magazine, 1s put into place, bringing the car-
tridge 1n position to be picked up by the holt
face, the action is retracted all the way o the
rear. When released, the compressed driving
spring gives the firing mechanism a thrust for-
ward. As the bolt face comes abreast of the rear
of the feeding system, a loaded round is shoved
forward into the chamber. On the last fraction
of an inch ol [orward travel the toggle joint is
forced into line and locks, cocking the piece.
The weapon 1s now loaded, ready to fire.

The sear 1s rotatable in the breech-bolt frame,
and upon being actuated, pivots, releasing the

rrva

SRR LR RRRRR R

AR AR LR R RARLY :.

L
e N

AN

i FidardadrEr

s

LR

B \ 7777/,

(R R XS T T T T T T T T e

T
T R

Ll ea U

AR

iy

Py T Ty
VAR RRAARR AL
& -

'tmﬂhﬂrvtmtﬁ.

o

AR E LR AR R

L

L

|“1~‘#““‘1"‘"‘ L L

]
,
‘
’
’
’
’
s
’
¢
4
"
)

R L
o e A AR

e A R G CERE TR

AN
PR

B N /7

TRy TR R .;r—
o

L
e Ry

P F
& & 3 d a @ g “
Famm e ¥
F
DL O B O |
Fpdpdsd dBrava.r

'.1- L e R R LR LR R LR R
cadad

i
y
y
L
\
LY
N
N
)
N
%
s

M\x{\

L]
#
.

‘i."l"l'llt"l L T T T T T R R T T A L E R L]

T T T T T
o JF

Drawing of Furrer Machire Gun Action.



428

firing pin 1o fly forward under tension ol its
spring and strike the primer of the cartridge.
This in turn fires the charee. For the frst frac-
tion of an inch ol recoil the barrel is rigidly con-
nected with the barrel extension and bolt. Dur-
me this time 1t shides backwards under action of
recoll i the guides cut 1n the stationary receiver.
The breech-bolt frame contains the bolt which 1s
also moving rearward. It is connected by a link
with the front end of a pivoted member also in
the form of a hnk.

The latter 1s rotatably mounted in the breech-
bolt framme on a pivot. 'T'he rear end 1s connected
by means ol a pivot pin with one ol the support-
ing links, the other end of which attaches to the
barrel extension. The bolt only becomes un-
locked from the barrel alter the barrel and
breech bolt have reached a point where a pro-
jection in the stationary rccciver breaks the
straight-line action of the pivotng links. "This
allows the bolt to open slowly at first to produce
initial extraction and then to complete the func-
tion, .carrying the fully loosened cartridge case
held to its face by the extractor.

The first breaking action of the links with-
draws the firing pin slighcly within the bolt face.
The continued recoil movement not only holds
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the firing pin in this position but carries the car
tridge to a point where 1ts base collides with an
ejector that is built into the receiver. At thi
point the empty cartridge case is pivoted and
cjected through a slot opposite the one througl
which 1t was fed. The barrel with 1ts extension
being unlocked from the bolt remains in a re
tracted position. '1'he bolt having completed
full recoil stroke starts counterrecoil movemen
and the bolt face, when 1n position, picks up the
mcoming round out ol the feedway ready fo
chambering.

At this time the projection on the firing pu
catches the sear mounted in the barrel extension
In the hnal act of locking, the bolt compresse
the firing-pin spring. When the bolt and barre
are locked, the continued thrust of the driving
spring then shoves the retracted barrel assembl
into battery. If the trigger remains depressed
the sear releases again, liring the chambered cr
tridee.

The Furrer is so constructed that the firmg
pin can be released belore the locked bolt arg
barrel strike the receiver, and i this manner e
fast-moving counterrecoiling parts are buffa
with the start of recoil before making metalt
metal contact.



Chapter 23

/B MACHINE GUNS

4B Model 1926

The arms producing company, Ceskoslovenska
Zbrojovka Akciova Spolecnost v Brne ol Brunn,
Czechoslovakia, was first formed 1n 19220 1t be-
gan as a stock company, with 75 percent ol the
shares owned by the government, 20 percent by
the Skoda Works and 5 percent by the em-
ployees. In its early days it manufactured not
only automatic weapons but also military rifles
and two-cylinder automobiles.

The first machine gun from the new company
was the light Hotchkiss model of 1922, built
through the cooperation ol I'rench authorities.
Relations between the war offices ol France and
the Czech Republic were extremely close and
the manufacture and sale of automatic arms by
the new state were encouraged by the French.

In 1924 the frm introduced a prototype
weapon of its own design, identifying 1t by the
year of its first appearance. This weapon was
less an mvention than a devisement, being an
application of many sound automatic weapon
principles that had been proved by use in other
cuns such as the Berthier, B. A. R., Hotchkiss,

and Chatellerault. Development continued until
it was thought to be perfected to a point where
it could meet all demands placed upon it. It
became known as the Brno ZB Model 1926, the
initials obviously coming [rom an attempt to
reach an intelligent solution to a name ftoreign-
ers found impossible to pronounce, with Brno
being an carlier spelling of Brunn.

Ol the many skilled gun designers who con-
tributed to the various models of ZB machine
guns, perhaps the most outstanding were the
Holek brothers, Vaclav and Emanuel. Both were
natives of Czechoslovakia. Other well known de-
signers in the employ of the firm were Anton
Marck, an Austrian by birth, and Antonin Po-
drabsky, a Pole.

Vaclav Holek stood head and shoulders above
the rest ol these capable men. Starting as an or-
dinary workman in the Zbrojovka works he
showed great interest in machine gun design and
produced several working models of his own
while still a foreman gunsmith. A demand for a
light machine gun by the Czech Army soon after
the nation gained her independence gave him
the opportunity for which he had been waiting.
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and he designed the [irst ol the series of ZB light
machine guns. Completion of this model took
him only three years from conception to hnished
product.

At the time he was only being paid the equiv-
alent of 520 a week, but he patented various fea-
tures 1n the devisement ol the weapon that later
not only made him a very wealthy man but saw
him quickly promoted to chict of the plant’s ex-
perimental laboratory. The Czech Army oflicials
put the companv’'s first offering through - the
most strenuous tests they could concerve. Dur-
ing the trials the rugged mechanism stood up
even after being buried in mud or fired until
the barrel was red hot and then dropped pur-
posely 1 a vat ol cold water,

The Brno Model 1926 comprised 143 compo-
nent parts in two categorics, hixed and recoiling,
To the former belonged the barrel, recever,
trigger mechanism, stock, and magazine. The
recoiling parts were the bolt, bolt carrier, gas
piston, and driving spring.

The barrel on the maodel adopted by the
Czech Government was chambered lor the 7.92-
mm infantry rifle cartridge. Iis outer surlace was
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covered with cooling fins. On the breech end
there were interrupted threads divided into
three sections which permitted solid locking to
the receiver by means of a locking nut. On the
under side of the barrel was located the port
through which the expanding powder gases were
directed into the gas cylinder housing the piﬁ-
ton. A lug in the receiver was fitted into a slot
below the chamber. When locked, 1t prevented
the rotation ot the barrel but it forced longi-
tudinal movement forward when loosened. The
middle of the barrel had a removable collar to
which the carrying handle was attached. If
turned to the left, the handle could be grasped
by the gunner when firing to stabilize the piece.

The nsicle of the receiver was milled out
sqquare to contain the operating parts. On the
forward end was an extension to which the gas
cylinder was screwed. The upper part formed
the barrel bearing in which the locking nut was
bedded in such a manner that it could rotate but
could not be displaced. The nut had a tap -
vided into threc sections corresponding to the
thread on the barrel and possessed an arm by
which, 1n its vertical position, the bharrel coup-
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ling was closed and retained on the receiver by
a spring-loaded pawl. When the arm was turned
at an angle of 60 degrees, the pawl, acting first
on the lever, caused a separation of the barrel
and nut, at the same time making the former
move forward. It then was casily removable by
a pull on the carrying handle.

The extension of the receiver was joined in
front to the gas cylinder that extended under,
and parallel to, the barrel. 'T'his part housed the
gas piston, while the top of the receiver had a
rectangular opening into which the loaded mag-
azinc was nserted by a single operation of the
hand. On the rear edge ol the opening were
spring-loaded  pawl and the hixed ejector. "The
bottom  had an opening through which  the
cnpty cantredges were ejected. The opening had
ashding cover which was moved aside at the first
hring.

On the right side was the cocking handle. The
slideway In the receiver contained a strong
spring clip that held the handle in forward posi-
ton when it was returned aler hiving the first
shot. At the rear and partly below, the stock was
jomed by two hinged bolts. It contained the
driving spring and trigger guard, through which,
after the upper hinge was loosened, all the oper-
atig parts could be pulled out trom the rear of
the recetver. This preatly facihitated examina-
tion, maintenance, or repair in the held.

The magazine was a sumple shect-metal box
into which two rows ol 20 cartrideges each were
staggered. They always were held against the re-
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cetver wall because ol pressure from above by
the compressed magazine spring.

In the gas cvlinder the piston moved on 1ts
extension in the bolt carrier housed 1 ats shde-
way 1n the receiver. A lug on the bolt cammier,
opposite the hring pin in the bolt body, formed
the hammer. On the under side of the bolt car-
rier was a recess into which the sear of the trig-
oer mechanism was engaged. The bolt carrer
was the driving part ol the bolt and transmitted
to this part forced movements back and forth.
Locking was caused by two beveled Tugs on the
bolt carrier engaging two other lugs on the bolt.
The litting mto the locking recess was accom-
plished by the carrier camming these parts up
with its locking lugs, the bolt rising on a bear-
ing against the hxed receiver during the mstant
of discharge and remaining unul the bullet was
out of the bore.

A device that permitted the hiring ol sigle
shots il desired was called the mterrupter. When
the safety was turned for single-shot firing, the
mterrupter was pressed down during firing by
the recotling bolt carrier. "Thereby the sear was
liberated from its locked position and engaged
the notches in the bolt carrier atter the firing ol
each individual shot, necessitating the pulling
of the trigccer cach time to fire a shot. 1l the
salety were put on automatic firing and the trig
ger kept to the rear, the scar rematned i a dowr
position and would not catch the shuttling bolt
and bolt carrier,

The striking ol the living pim by the bolt car-
rier was accomplished by a system known as

ZB Machine Gun, Medel 1926, 7.92 mm.
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inertia firing. When the last cartridge had been
fired out of the macazine, the bolt and its car-
rier were held in a cocked position by the feeder
plate protruding from the magazine mouth. At
the mnsertion ot a loaded magazine, the bolt and
carrier moved [orward a few thousandths ol an
inch to be blocked again by the sear. T'his al-
lowed the bolt to be held ready to fire at the
moment the magazine was placed 1n position.

This light Brno 2B Modél 1926 possessed the
technical qualifications necessary to satisfy all
tactical conditions under which it would be
used. The factory was well equipped with the
most up-to-date machine tools. Operations were
organized on modern principles of mass produc-
tion so that all machine gun parts made 1n the
factory were interchangeable. The steel used
was provided by the world-famous Skoda plant.

The normal effective range of the gun was
said to be 1,000 to 1,200 yards. Location of the
magazine on top meant that the sights had to be
oftset to the left. The maximum cyclic rate was
450 to b00 rounds a minute. Fach gun came
equipped with two barrels and to change them
was but a matter of a few seconds. The red-hot
barrel could be plunged into cold water without
anv 1ll effects. If fire was maintained at a rapid
rate, 1t was recommencded that the harrel he
changed alter every third magazine had been
emptied.

The Bren Gun

In 1932 the DBritish Army, in its quest for a
light machine gun to replace the Lewis, became
very much interested in its military attachés’ re
ports on the simply constructed reliable machine
gun known on the Continent as the ZB Model
1926, A series ol trials were immediately begun
m which by way of competition some fine and
efficient weapons were entered. Among them
were the well-known Madsen and Vickers-Ber-
thier. The latter seemed certain to he adopted,
but atter an exhaustive test the British decided
on the ZB weapon. Certain changes were de-
manded 1 order to meet British ammunition
characteristics. The specifications were drawn
and submitted to the parent company. The re-
sult bore the temporary designation of Model
LBG.

THE MACHINE GUN

Two principal changes from the earlier mod-
els were made. "T'he removable barrel was cham-
bered for the caliber .303 infantry rifle. It was
shortened and the gas port was brought nearer
the breech end Lo compensate for the shorter
barrel. The stock was also modified and a re
cupcerator spring added in the recoil mechanism
to permit a slight barrel movement rearward.
These modifications gave a higher rate of fire
and a considerably smoother action. The stock
did not hinge, due to a redesign of the recoil
mechanism.

In February 1934 the London Telegraph car-
ried an article by Capt. B. H. Liddell Hart, from
which the following 1s quoted:

“A start 1s to be made this year 1n equipping
the British army at home with a new light ma-
chine gun. The cavalry are to be the recipients
of the much needed replacement of the obso
lescent wartime weapons still in use. The new
weapon is known as the ZB, a new light machine
aun of Czech origin, which has come to the front
as a ‘dark horse’ in recent tests. . . .7 |

Having obtained a license to manulacture it,
the Infield government arms plant was ordered
to begin manulacture of the weapon and 1n Janu-
ary 1935 the completed drawings from the 7B
hrm were received. In September 1937 the first
cun was assembled and given the name Bren,
the first two letters being taken from Brunm,
location of the original producer in Crechoslo-
vakia, and the last two from Enfield, the British
arsenal. By December 1937, 30 Bren guns had
heen completed, with 12 already under test. By
January 1938 an even 200 guns had been as-
sembled. By July of the same year production
had heen stepped up to 300 a week and remained
at that figure until September 1939, when 1t was
lound that the guns were coming off the assembly
line at a rate of 400 a week.

The Roval Small Arms factory continued to
be the sole producer ol the weapon, with 1. 5. A
and Austin having contracts for the production
ol spare magazines. The feed systems made by
the latter two companies gave considerable
trouble becanse the Crzechs designed the maga-
zines to hold rimless cartridges, while the Briush
continued to use outmoded rimmed ammunition
for their automatic weapons. The mistake was
remedied but not before thousands of magazines
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had been manulactured. Tt was found that they
would function correctly il loaded with only 20.
mmstead of the customary 30, cartridges. The
magasines were marked plainly to this effect.
[ssued alfter the outhreak of World War 11, the
weapon was manufactured in tremendous quan-
tities not only m England but in Canada as well.

Japanese Models ot the ZB

In the year 1936 a ZB-type gun made its ap-
pearance 1n the Japanese Army and was desig-
nated Maodel 96, 6.5-mm. Research shows that
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Bren Mav:hme (Gun, 7.92 mm. A Czech Weapon Accpied by the British and Manutactured for the Chinese in Carada.

the weapon actually was produced in a Chinese
arsenal which, when captured by the Japs. con-
tinued operation and placed many such arms
mto the hands of the [apanese ulhmlrr. The gun
was later adopted and |11m111+: ed in Japan, be
coming a part of the country’s haphazard auto-
matic armament. It appeared as Model "97 (1937)
tor use 1n tanks, and as Model 99 (1939, with a
lighter construction for mfantry and paratrooper
use. Both were chambered [or the 7.7-tmn car-
tridaoe,

Some ob the tank models were designed to
mount a long telescopic sight on wp ol the re-
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LB Machine Gur, Medel £6, 6.5 mm. A Japanese Copy cf the Czech Weapen.

ceiver. A manual captured with one of the guns
shows that the weapons were 1dentical with ZB
machine guns used practically all over the world.
A translated portion ol the manual is given be-
low:

“The Japancse Model 97, 7.7 tank machine
gun is a gas-operated air-cooled Brno-type ma-
chine gun designed to be mounted in tanks, It
1s equipped with conventional sights and also
has a telescopic tank-type sight mounted on the
left side of the receiver. The use ol convenuonal
sights and a bipod carried separately n the tank
allows the gun to be used on the ground as well
as 1n the tank. The weapon has a removable box
magazine holding 30 rounds and uses only the
Model 99 rimless 7.7 ammunition.”

Unlike the original ZB machine guns there
was no carrying handle on this particular model
and the cooling fins ended 5% inches from the
muzzle end of the barrel. The operating parts
were as identical as 1t was possible for the
Chinese and Japs to copy.

ZB-50 Machine Gun
The 7B Co., atter a number of years’ experi-
ence with its light gas-operated machine zun that

enjoved a world-wide reputation for reliability
and clean cnt design, turned its attention in 1932
to the promouon of a machine gun that oper
ated by recoil forces. In the creation of this new
weapon the company advertised that it “made
cthcient use of all the knowledge and methaods
which modern technical science puts at the dis
posal of the successful designer. PPainstaking
study and rescarch were undertaken to determine
kmetic and dynamic conditions in the mecha
nism of the machine gun. Cinematopographic re-
scarch was made use of, and radiation of heat
from the barrel was the subject ol thorough in-
vestiearion based on the latest data of the science
of thermology.”

This weapon was given the oflicial designation
ol ZB-50 and the main change was that the breech
mechanism was operated by utilizing the recoll,
and the bolt was cushioned by a strong spring s
that this heretolore undesirable feature did no
influence the accuracy of the weapon when in the
act of firing.

The bolt assembly was very similar in appcar
ance to the earlier gas-operated models, but m
ltew ol a gas piston actuating the recotling part
an accelerator was added that transterred energy
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£B Machine Gun, Model 50-1932, 7.92 mm. The Only Weapon Designed by Z2B Based on the Short Eecoil Principle.

durimg the movement of recoil and at the instant
of unlocking exerted its full force on the bolt,
speeding 1t rearward. These features were in-
vented and patented by Anton Marek, one of the
noted gun designers in the employ ot the ZB
plant. The accelerator was in appearance very
similar (o the well-known Browning type.

This model unlike its magazine-fed predeces-
sors employed metal push-out type links to form
a non-disintegrating belt for the purpose of plac-
ing cartridges in the feedway. After the discharge
of the last round the belt fell out the lelt side
and the bolt and 1ts components were held by a
stop in the cocked position. When a loaded belt
was inscrted, the stops were raised and the bolt
moved lorward a few thousandths of an inch to
be caught by the rear scar. This necessitated a
pull of the trigger to release.

The only thing needed for complete disassem-
bly in the field was a loaded cartridge, with the
bullet point being used to depress certain spring-
loaded detents.

The trigger housing was so designed that it
slid on the bottom of the hreech casing when re-
lcased from 1ts spring-loaded detents 1o cock the
mechanism manually. The housing had two
small grips on each side that acted as the charg-
ng piece. The advantage of this arrangement
was that the two grips could be used to cock the
piece when 1t became necessary to load the
weapon by hand.

A muzzle booster that trapped the powder gas

after the bullet left the barrel was used to in-
crease rate ol hre by bringing this pressure 1o
bear on the tace of the barrel. This device work
ing in conjunction with the mechanical accelera-
tor gave a cyclic rate of 600 shots a minute. The
muzzle booster was also designed so as to act as
a flash hider and front barrel bearine.

The safety carch was ol unusual design on this
weapon, being so constructed that, when it was
on, it held not only the scar locked but also threw
the point of the incoming round down at an
angle so that 1if by any chance whatsoever the
sear did become disengaged and the bolt go lor-
ward the cartridee was in such a position that 1t
would not chamber.

Perlect coordination between the counterre-
colling barrel and the moving belt was assured
by a specially constructed piece that permitted
the return movement ol the bolt only alter the
barre] had gotten 1nto battery.

To fire the ZB-50, the gunner, generally prone,
raises a cover in front of the feedway and inseres
a loaded cartridge belt [rom the right side until
the first cartridge 1s under the spring-loaded
holding pawl. "T'hen the hring grips are released
from thew detent and shoved lorward until the
sear engages the bolt. It is then pulled all the
way to the rear. At this poimnt the rear scar en-
eages 1ts recess 1in back of the bolt, holding the
firing mechanism in the retracted position. Rear-
ward motion also compresses the driving spring
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and moves the belt over one space in the teed-
way, thus positioning the first round. When the
trigger button is pushed. the sear disengages the
bolt which fhes forward under the influence of
the driving spring energy.

The bolt face, arriving at the rear of the feed,
begins the first phase of chambering the round
by pushing it out of the link into the guideway
that positions the nose of the bullet into the en-
trance ol the chamber. The bolt 1s made in two
pieces. The portion containing the bolt and its
rear locking tace arrives in battery first with the
rear end directly under a locking recess milled
into the barrel extension. The second part, which
1s connected to an extension spring and is held
to the rear ol the flirst part by means of the lock-
ing lug, 1s now free to move forward. The angle
on the locking lug cams the back end of the bolt
up mto the locked position. The last forward
motion of the bolt assembly’s second portion
brings the face of the locking lug to bear sud-
denly on the firing pin housed in the bolt and
the weapon is fired.

In the hrst half inch of recoil, the bolt as-
sembly and barrvel are locked to the barrel ex-
tension. At the same time they build up tension
in the extension-type mamspring. 'T'his spring 1s
connected to the accelerator which, upon being
activated by the spring. pivots and shoves to the
rear the part of the bolt carrying the lug. This
unlocks the weapon and also accelerates the al-
ready recoiling parts to the rear. 'The empty case
is withdrawn from the chamber and ejected
through the bottom ol the receiver. When the
bolt assembly reaches its rearmost position, coun-

THE MACHINE GUN

ter recotl will begin, repeating the cycle of oper
ALlon as IIJT'If__]; as the tTiggﬂ' burron is {11“1}1‘{?55(:[1.

Besa—7ZB-53 Machine Guns

The British modifications on the 1926-31
models that became known as the Bren led the
Z13 hirm to bring out an identical gun in ever
respect except for the caliber. 'T'his was changed
from the British .303 to the Czech rifle cartridge.
7.92 millimeter. The greatly improved design
was called the 7B Model 1934 and the highly
eflicient weapon was bought or copied by coun
trics all over the world.

In 1937 V. Holek, the official in charge of the
hrm’s experimental weapon design, introducced
and patented a gas-operated f{iring mechanism
that was ¢iven the ofhcial designation ZB-53
Model 1937. While it had many phvsical changgs,
the operating parts remained basically the same
as all the other gas-piston-actuated ZB's. "

The British were much mmpressed with this
weapon and adopted 1t at once for equipping
their armored vehicles. They proceeded to ac
quire manufacturing rights, and in a short time
it was being produced m England in the Enfield
Roval Arms Manufacturing Arsenal and the Bir
mingham Small Arms plant. This gun produced
in Fneland was known as the Besa, ("B for
Brno, "E” for Enflield, and “SA” representing
the last two initials of the Birmingham firm.)

British cartridges not being suitable for the ac
tion. the barrels were chambered for the 7.92-mm
Czech cartridge instead of their own caliber .30,

ZB Machine Gur Mcdel 53-1937, 7.92 mm.
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Later the'same mechanism was scaled up by the
LB Co. to take a 15-mm high-velocity cartridge
for anti-tank use. This large bore machine gun
was likewise adopted and manulactured by the
British. T'he smaller caliber guns were desig-
nated bBesa 7.92-mm Mk 1 and II; the larger
weapon was known as the Besa 15-mm Mk I

The physical appearance of the guns them-
sclves was rather conventional, but a tew teaturces
mosl certainly were not. The charging handle
for cocking the weapon was the pistol-grip-
shaped trigger guard that was shoved forward
until a sear engaged the piston extension. The
cuard was pulled back, carrying the operating
parts to the rear scar, alter which 1t was returned
to its normal position. Needless to sav, the lingers
must not be placed inside the guard as pulling
back 1nto place would hre the weapon after re-
turn of the guard to 1ts former position,

Belore the barrel could be removed, the cun
must always be cocked. 1'wo different sized ori-
fices were drilled into a crcular prece that could
be rotated. This was inserted between the port
in the barrel and the gas piston cylinder. By
turning this part. the gunner could obtamn an
adequate amount of gas for successful operation.

The Besa—/ZB-b3 guns were equipped with
considerably heavier barrels than most air-cooled
machine guns. Bursts of greater duration were
thus made possible. They also differed from the
carlier ZDB-model guns from which they origi-
nated i that they had no shoulder stocks and
that the rear ol the recelver housed a heavy
spring-loaded bufler syvstem that could be set to
deliver a slow or fast rate of fire. This device
could be moved up out of the way. Then the bolt
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could not only travel larther on the recoil stroke
but had the energy of the compressed driving
spring alone to return it. This noticeably slowed
the action and, when used with the small orifice,
produced a rate of fire ot 450 to 500 rounds a
minute. If a higher rate was desired the operator
snapped the L-shaped heavy buftfer in the down
position. The stroke was then shortened and the
fast recotling bolt was dellected back to bat-
tevy at a higher speed. The use of this bufter,
often erroneously called the accelerator, gave a
rate of firc of 800 to 850 shots a minute.

The principal diflerence between the rife-
caliber weapon and the 15-mm Besa were the
features m the latter that were patented by V.
Holek, namely the method for holding the barrel
to the rear by a spring-loaded detent. The bolt
had to chamber the cartridge slightly out of bat-
tery and the firing take place belore the last
moving components made metal-to-metal con-
tact on counter-recotl. 1'his allowed the recoil
lorces to begin just before the stopping ol the
holt, barrel. and extension by the receiver. This
not only gave longer lite to the operating parts
but resulted in stnoother functioning,

The method used in retracting the barrel was
unique in that the cover had to be raised. This
actuated a linkage that jacked the barrel back
until the detent located on the bottom side slid
into its recess. Cocking was done also by the un-
usual method of releasing the pistol-grip-shaped
trigger euard. It was shoved forward until it
latched on to the rear end ol the gas piston and
was then pulled to the rear until the sear en-
gaged 1t to hold in until released by the wigger.
A continued movement rearward naturally

oy

Besa Machire CGun, Mk II, 7.22 run,
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brings the trigger guard back to its normal posi-
tion.

The so-called accelerator was not imcorporated
in the design ol the Loger caliber weapon. The
device was m reality a strong spring buftter that
could be dropped into position to shorcen the re-
coil stroke and speed up by bolt deflection the
rate ol hre. The barvel was machined n such a
manner as o have three points of contact with
the inside of the barrel jacket. This gave sul-
licient support but did not create undue friction
on recoll.

By turning the selector switch to 1ts extreme
lett position, single shot hiving could be accoms-
plished. The feed svstem used the metal push-out
type ol link and was fed from right to lefe. '1The
helt was drawn over one space by a lug on the
cas piston which engaged the feed pawl and by
a long movement gradually but forcetully pulled
the belt over during cach movement ol recoil,

While the barrel could be readily removed, 1
was still a twoman job, for one had to hold 1t
while the other vaised the carrying handle of the
barvel retainer a hall inch and pushed the partly
[reed barrel lorward untl 1t could be turned up.

7B Machine (zun, Model 60-1958, 12 mm,
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At a distance of 19 imches from the breech end, a
special slot was machined for this purpose. '1he
sccond man then rased the att end untl
cleared the barrel extension. They jointly eased
it forward to it out. T he IH'Uj;'t't'lull ouldes on
the barrel were freed hrom therr shdeways 1n the
recerver by the last of the forward motion,

A flash hider was alwavs used on this heavy
duty gun as the tevrihic powder charge i the
15-mm cartridee had enouceh muzzle fash o mm-
pair sertously the ann ot the operator unless sup-
pressed by some device.

The carmmidges were led o the gun through i
feed mechanism actuated by the piston exten
stom. The latter prece was provided on ats lower
[ace with a cam way in which the under arm ol
the teed lever operated. The upper arm actuated
the feed pawl and moved the belt over one space.
positioning the cartridge to be chambered. The
teed svstem was not dependent on the action of
the breechblock but obtamed 1ts operational
power from the piston extension. This method
insured positive feed as the power stroke was
used m place ol energy derived from a com-
pressed driving spring,.

.....
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Besa Machine Gun, Mk [,

T'his weapon was so close 1n principles ol op-
eration as to be nearly identical with the early
gas-opcrated 2B guns but the few new features
added from time to time were in themselves
radical enough to warrant the presentation of a
cvele of operations tor comparative purposes.

To fire the 15-mm Desa Mk T or the ZB-60
Model 1938, as the Czech company version was
marked, the operator shoves the tab of the metal
cartridge belt through the feedway from the right
side, which 1s then pulled to the left until the
hrst cartridge snaps behind the belt-holding
pawl.

The detent holding the feed cover group is
held down allowing the cover to be raised to the
up position and then brought back to position.
This movement jacks the barrel back where 1t
is held 1 the retracted position by a strong
spring-loaded catch. The pistol-grip trigger guard
is released, allowing it to be shid lorward 1n 1is
slideway until a plunger in its housing 1s forced
into a recess in the piston extension. The trigger-
guard housing is then pulled smartly to the rear
bringing with it the bolt and the extension.

At the completion of the rearward movement
the rear sear engages the notch in the piston ex-
tension, holding the entire assembly m  the
cocked bolt position. The pistol grip that has
served as the charging handle 1s now in place and,
it the selector switch 1s on single shot or full
automatic, the weapon is loaded and ready o fire.

The rearward movement ol the piston exten-
sion also cammed the feed pawl over, thus posi-
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15 mrm, as Viewed trom Below,

tioning a round to be stripped from the link.
The release of the sear by pulling the trigger
starts the firing mechanism toward battery and a
projection on top of the torward part of the bolt
passes through the center of the Ik, shoving
the cartridge ahead of it into the chamber. The
bolt arrives first into battery with the rear end
directly under its locking recess in the bolt ex-
tension. The gas-piston extension, being held to
the rear by a beveled lockimg lug, can now con-
tinue forward since the lug cams the rear end of
the bolt up into the recess and out ol 1ts path.
The last fraction of an inch ol wavel ol the piston
extension releases the barrel holding catch and
the entire assembly—bolt, barrel, piston, and ex-
tension—start inal movement 1o battery. The
faster moving locking lug on the piston exten-
ston, however, strikes the iring pin, discharging
Lthe weapon and starting reco1l movement slightly
betore all the moving parts sirike the stationary
ICCCLVCT,

The main recoiling parts are locked together
until the territfically high gas pressure has
dropped to a sate operating limit. At a point in
the barrel ome-third of the way up from the
breech, gas is let through a port into the cham-
ber, wherce 1t strikes the face of the piston driving
it rearward. The bolt 1s unlocked as the back of
the lug on the piston extension pulls 1t down out
of 1ts recess. At the same time the retracted barrel
is held back by its latch. A strong extractor with-
draws the empty cartridge from the chamber and
holds 1t until 1t strikes the ejector positioned 1n

Besza Machine Gun, Mk I, 15 mm, Top View,
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the belt guide. It is then knocked downward
through the slot in the piston extension and re-
ceiver.

Continued rearward movement completely
compresses the driving spring and final travel of
the recoiling parts is dampcned by the heavy
spring bufter. The barrel recoil spring positioned
in the cover group reduces the upward jump of
the barrel’s muzzle and 1n doing so incrcascs ac-
curacy.,

This weapon was intended for aircraft use as
well as anti-tank work. I'or the former purpose
an explosive 15-mm bullet was developed. Its
high muzzle velocity of 3.200 feet a second was
used as an argument in favor of its use 1n place of
the larger bore automatic weapons then being
placed 1n hghting plancs. For ground work 40
rounds was the normal length of an ammunition
belt, but the company was quick to point out that
in aircraft installations the length would be gov-
erned only by the capacity of the plane.

THE MACHINE GUN

The very modern and highly efficient ZB auto-
matic arms plant was taken over by the Germans
early in World War II and operated throughout
the war under the name of Waftenwcerke Brunn
A. G. The conquerers not only used the excel-
lent ZB weapons already in existence but kept
production going in full force. Characteristically,
they called for many modifications on the
weapons, some in the nature of improvement
and others merely for adaptation to special pur-
poses.

The most outstanding illustration of the firm’s
craltsmanship, showing its genius for weapon de-
sign to the utmost, was an experimental model
of a ncw type of machine gun that was 1n proto-
type stage at the time of the German invasion.
Fortunately for the Allies, the model, pictures,
and drawings found thcir way to the United
States just before the plant [ell into enemy hands,
Security reasons do not permit any furcther men-
tion of this weapon.



Chapter 24

VICKERS-BERTHL

In 1925, the Vickers Co. in England, having
acquired the manulacturing rights to all Ber-
thier machine guns, started production on a lim-
ited scale. This was done more to keep the per-
sonnel of its large Craylord plant employed than
to fill the needs of the British services {or 1 ma-
chine gun, since at this time the gun-making in-
dustry, as far as military types of automatic
weapons were concerned, was at a low ebb.

I'he hrst such guns produced were in the
form of light machine rifles. They were put on
the market commercially, engaging i competi-
tive tests in many of the Balkan States and in the
Dutch East Indies. The Latvian military authori-
ties adopted the light machine rifle chambered
for themr infantry rifle cartridge. In the Dutch
East Indies test, the Vickers-made Berthicer bested
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A Berthier Machine Gun, Cal. .30, Mountad as a Flexible Gun in a Curtiss Plane by the U, S. Navy, 1917,
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the field bhut no conrract was received because
the Dutch Government thought it more cco-
nomical to manutacture a modified royalty-free
Lewls gun in its own government arsenal. Spain
bought a number ol the weapons for use in
Morocco and many South American republics
purchased them m Inmited quantities. ' They were
also adopted ofhcially by the Indian Army. Ac-
tually the sum total of sales was only enough to
keep this part ot the Vickers Co. operating at a
bare proht.

It was more trom financial necessity than mili-
tary need that Vickers in these days started 10
develop an aircraft gun based on the Berthier
principles. An effort was made to interest the
Royal Air Force n s adopton as an ideal ob-
server's gun. The result is officially known as the
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Vickers G. O. (“gas-operated”) machine gun,
which made its first appearance in 1928,

Its main selling points were the extreme sim-
plicity of its characteristic features and s very
Light recoll. 'The principal components could be
assembled and disassembled without the aid of
tools, and so constructed that thev could not be
put together mcorrectly. The operating parts
were housed in such a manner as to protect them
from inclement weather. The silhouette was very
clean, having no objectionable knobs or handles
that would shuttle back and torth while hring.

The recoil was so light that a gunner could
get in long bursts without being thrown oft his
aim. When overheated, the easily detachable bar-
rel could be changed by an experienced opcrator
in live seconds without touching 1t manually or
disassembling other parts of the mechanism. The
Vickers Co. recommended that a barrcl be
changed after a 240-round burst of rapid fire, but
held 1t was possible to contuinue on 1l necessary.
If it was determined that longer bursts werc
needed in aerial combat, a heavier barrel could
be used and the ability to keep up sustained fire
for great lengths of time could be grcatly aug-
mented.

All components were interchangeable, and
manual manipulation ol a device located near
the trigger would instantly give the gunner a
choice ol single-shot or automatic lire.

The Vickers designers, knowing the main dit-
ficulties encountered in the maintenance of a
machine gun in the air, tried to overcome these
objectionable features by making it possible to
change the extractor and ejector externally, if
broken or damaged during fire, without strip-
ping the gun. I disassembly for any reason was
necessary, it could be done in less than 30 sec-
onds. In order to take advantage ol all coonling,
the breech remained open upon cessation of fire
leaving the hot chamber empty. This not only
madc a cook-off impossible but permitted cold
air Lo circulate through the bore.

A drum-shaped feed ol peculiar design, hold-
ing 97 rimmed caliber .303 cartridges and weigh
ing 11% pounds when loaded, was used. This
system, although resembling the Lewis feed in
many respects, did not rotate when the weapon
was firing, as 1t was latched securely in place fore
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and aft. Fach round was positioned by means of
a pre-tensioned spiral spring.

A very clever rounds counter was also incor-
porated in the G. O. gun’s design. To wind the
spring, a fat piece is located on top with a recess
cut lor inserting the finger. When the drum is
{ully loaded, this flat winding lever revolves and
the gunner can see at a glance how many rounds
remain in the drum. The top ol the drum is
utarked in such a manner that, whenever the
combination winding lever and rounds indicator
stops, the amount ol ammunition left in the feed
1s revealed.

The addition of accessories necessary for air-
craflt use was the only difference between the
ground machine rifle and the observer’s gun, In
the latter, however, the rate of fire was stepped
up to Y50 rounds a minute by a larger gas orifice
leading to the gas cylinder chamber and a mare
efficient heavy-duty buffer to compensate for the
faster recolling parts. When used as an aircraft
gun, it was mounted both singly and in pairs on
a Scarff ring.

[f its datc of production is taken into consid-
eration, the Vickers-Berthier was quite advanced,
as 1t proved to be a reliable, easily maneuverable,
high-spced machine gun that served the needs ol
the gunner-observer firing from an open rear
cockpit. It 15 an example, however, of what hap-
pens to any piece of aviation ordnance when
change in design of aircraft makes it obsolete.
This very reliable high-performance rifle-caliber
machine gun 1s practically unheard ol today, be-
cause, coincidental with preparations for World
War II, British aircraft with power-driven tur-
rets to take the place of the rear observer and his
free gun were beginning to make their appear-
ance. This act doomed all specially made free
cuns regardless of theiwr state ol perlection, as the
turrets were all armed with belt-fed hxed-type
weapons with higher speed, mounted 1 groups
ol two or more. Although the weapon was out
moded, Fngland was so desperate for machine
cuns of any type that it was held in reserve for
training purposes and the arming ol armored
vehicles. Manuals were printed on its use and
maintenance all through World War 11

To fire the Vickers-Berthier aircralt machine

gun, a loaded magazine is slipped into a recess
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Vickers-Berthier Aircratt Machine Gun, Mk [, Cal. .303,

on top ol the barrel until it engages its holding
catches tore and aft. The charging knob, on the
left side, is pulled to the rear and then shoved
torward. The selector located at the right rear 1s
trned to automatic fire. This cams down one
of the two sears that lock the piston. The other
is released when the trigger is pulled and permits
the bolt to leave the cocked position.

Driven forward by the cenergy of the com-
pressed driving spring, the upper lace of the bolt
strips a cartridge from the mouth ol the maga-
nne and stares to chamber 1. During this act the
extractor rides over the cartridge rim and snaps
into the cannelure.

Comcaidental with reaching its extreme for
ward wravel, the rear ol the bolt goes shightly be-
vond a locking step that 1s machined in the top
of the receiver body. The bolt hasan opening ma-
chined in its rear portion in which is riding the
camming lug of the cross arm. This is all con-

nccted with a part of the gas piston. When the
bolt reaches s locking recess, the speed and
inertia of the piston cause the camming lug ol
the cross arm to engage a corresponding angle
inside the bolt body, pivoting this part of the
bolt up and against the locking step in the re-
cetver body.

This swinging, or propping up, ol the rear
end ol the piece removes the obstruction that has
been holdine back the cross arm on which the
firing pin 1s attached. Being forced by the sudden
pivoting of the rear porton of the bolt body,
the cross arm and firing pin can continue to ad-
vance with grear speed lor one-half inch. The
firing pin then enters its tunnel and s tp
smashes into the primer of the chambered round.

Alter the powder charge explodes and the bul-
let has passed a port about two-thnds ol the way
up the barrel, gas is admitted through a con-
trolled orilice that acts on the face of the gas
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piston. The latter’s first movement rearward
withdraws the firing pin tip from the primer,
and alter the cross arm 1s driven back approxi-
mately one-half inch, it disengages the two cams
that are holding the swinging portion of the bolt
against the locking step. The bolt assumces the
horizontal in its slidewav and starts to the rear.

A spring-loaded extractor withdraws the empty
case and holds it close to the bolt face until the
ejection slot is reached in the receiver. At this
time the ejector fastened in the receiver collides
with the base of the cartridge, pivoting and

R MACHINE GUN
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throwing it down through the opening to the
right into a deflector for catching the empty car-
tridge. The spring-loaded magazine pushes an-
other round in position and the recoiling parts
continue on against the loading lorces of the
driving spring. Full recoil takes place when the
moving parts make contact with a spring-loaded
buffer that not only absorbs the surplus energy
but accelerates the operating mechanism during
counter recoil. If the trigger remains to the rear,
the return movement results in repetition of the
cycle.



Chapter 25

LAHTI (SGUOMI) (L/S) MACHINE GUN

The Valuon Kividiritehdas (State Rifle Fac-
tory) at Jyaskyli, Finland, produced m 1926 a
light machine gun that operated on the short
recotl system. Ie was the invention ol Finland's
most outstanding automatic weapon designer,
Aimo Johannes Laho, who [or a number of years
was chiet ol this government arsenal. Lahu
originated weapons tor his country’s use in all
sizes from rille caliber to cannon and, unlike
most inventors, did not exploit a single basic
system ol opcraton but employed various meth-
ods ranging from short recoil to gas.

The Laht (Suomti), or L /S, licht machine rifle
was one ol his most relmed models and was Later
used extensively by his countryimen in the Rus-
stan campaign. It was greatly respected by the
Soviets and copied extensively by them. Tromi-
cally, while the Finns produced 1 primarily for
sale either to England or to Germany, they were
forced to use 1t first in detense of therr homeland.
The weapon, as modihed 1 1932, was given the
[actory designation, L/S Machine Rille Model
20-32. It was air cooled and could be fived both
[ull automatic and single shot.

The physical appearance of the weapon was
practically the same as a standard army rifle and
it was pomted out by the promoters that one in-

fantryman armed with the [./S 2632 could lay
down as much fire power as an ordinary company
liring the bolt-action rifle.

This weapon was produced originally for pos
sible sale to the two major powers, England and
Germany, which the Finns felt were potential
enemics of cach other. The weapon was cham-
bered tor cach country's cartridoe and 1t was es
pecially designed so that, by merely switching
the barrel and bolt, either cartidge could be
used.

As evidence that the produccrs of the L./S
2632 used this method ol impartally seeking
the businiess of both sides in any future war, a
portion of a promotional booklet dated 1935 is

quoted:

“The greatest advantage of this machine zun
1s that 1t at last solves the problem ol a universal
machine rifle of different calibers. It 1s designed
so that after fitting in different operational parts
the firing ol cartridges of different calibers s
possible. At present machine guns with firing
mechanisms tor British and German army car-
triclzes arc beine made. During the manulaciure,
trials have also been made with 7.9-mm and 6.5
mm military cartridges and 1t was proved then

Lahti Mcchine Gun, Model 26/32, 7.92 mm.
446
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the functioning and the accuracy of the weapon
were equally good as with the above-mentioned
cartridges. It 1s accordingly fully possible to
chamber the weapon for every known cartridge
powerful enough to operate its mechanism.

“It must be pointed out as a noteworthy fact,
that for countries that use cartridges of different
calibers, this machine gun has one great advan-
tage 1n that it i1s built exactly in the same way
lor all kinds ol cartridges, with the exception of
the easily exchanged recoiling parts which must
be changed, of course, on account of diferences
in chamber and bore measurements. To the re-

coiling parts belong the barrel, barrel extension
and bolt.

“It must be remembered that the receiver is
absolutely the same for all recoiling units, so
therefore the operational parts are changed as
one piece, because the barrel 1s rigidly screwed
together with the barrel extension. . . . All bolts
are exactly the same in appearance and dimen-
sion provided the cartridge rims do not differ
too much. In that case the bolt must also be
exchanged. For instance, when firing 7.92-mm,
7.7-mm, and 6.5-mm caliber cartridges it 15 not
necessary to change the bolt because the differ-
ence in diameter of the cartridge rims 1s so 1n-
significant with these cartridges that it does not
cause anv disturbance in [unctioning.

“There 1s another advantage which must be
observed also and that 1s that in a state of war,
in case of capture of any of the above kinds of
cartridges, this machine gun can use the ammu-
nition by putting in other operating parts in
their own receivers.

“I'hese changes can be made during the actual
fighting and they would only take some cight
seconds to perform, provided the necessary op-
erating parts are brought along by the machine
eun section. fvery siate, however, knows its pos-
sible future opponent tn war, and what kind of
ammunition they will use and can always Keep
a certain number of exchange systems 1n stock.”

The feed system is either a spring-loaded clip
that holds 25 British caliber .303 or German 7.92-
mm cartridges, or a flat drum magazine with a
capacity of 75 rounds of the same ammunition.
The weapon 1s chambered for either the British
or German Army rifle cartridge, with a maxi-
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Saction Drawing of the Tahti Machine Gun, Model 26/32.
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Lahti Machine Gun With Drum Magazine.

mum rate of fire given as 500 shots a minute. The
salety device operates so that, when the slide in
front of the trigger is pressed hack as far as it
will go. a projection comes up under the sear,
This makes it impossible to pull it down for re-
lcase until the device is again moved forward.

For semiautomatic fire. the selector switch is
moved ofl the sale position. As the trigeer is
pulled, the connector moves downward and
draws the scar with it, releasing the bolt. Further
pull on the trigger causes a nose on the front
end of the connector to turn the latter around
on the axle, whereby 1t is diseneaced from the
scar. "I his plece, under spring influence, engages
its recess in the bolt before going forward o fire
another shot.

The operator must release the trigger so that
the connector mav again engage the toe of the
scar. Another pull on the trigger releases the
sear to repeat the two distinct movements neces-
sary for single shot firing.

To change either the conventional box-type
magazine or the drum-shaped one, the magazine
catch is pressed and the empty magazine removed
by pulling down. A fresh one 1s then inserted,
after observing that the holding catches are cor-
rectly engaged.

A loaded round cannot be left in the chamber
of a hot barrel alter a burst of lone duration, as
the bolt 1s antomatically held to the rear alter
releasing the trigger, This not only prevents a

cook-oft but allows cool air to circulate through
the open bore,

The barrel may be removed in a few seconds
merely by tnrnimg the lever 180 degrees. This re
leases the catch holding the butt stock to the re
ceiver. Then alter lifting the receiver cover, the
barrel extension with barrel and bolt can be
pulled out 1o the rear. A cool barrel complete
with extension and bolt is then inserted in place
ot the hot one. To prevent disassembly ol the
barrel and its hot members. the whole operating
unit is changed.

T'o hire the L/S 26-32 light machine gun, the
operator, if using the flat 75-shot drum, first re
moves the magazine support and pushes the
drum up untl its holding latch snaps. From the
prone position, the charging handle 1s grasped
by the right hand and pulled all the way to the
rcear. At this point the rising spring-loaded sear
engiuges the notch in the bottom of the bolt, hold-
ing 1t to the rcar. The weapon being cocked
and ready to hire, the selector switch 1s moved
from Safe 1w Automatic fire and the trigoer
pulled.

As the sear disengages the bolt, it is thrust for-
ward by the energy of the compressed driving
spring. The feed rib on top of the holt shoves the
first round out of the lips of the magazine and
starts to chamber it. At a distance ol one-hall inch
out of battery, the bolt seats behind the caroridge
and the extractor claw snaps over its rim. At
the same time the bolt-locking piece is cammed
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down into its locking notch on the bolt and
this act releases the holding device that has been
keeping the barrel and extension to the rear.

‘The locked barrel, its extension and its bolt
start final movement forward and at a point one-
sixteenth inch from full battery position a pivot-
ing pin in the tip of the bolt body that has been
in the path of the retracted firing pin contacts a
ramp in the receiver and is levered up out of the
way. The firing pin 1s now released to fly for-
ward, striking the primer. The timing 1s such
that recoil forces of the exploding powder charge
are set up belore the fast traveling locked mass
strikes the solid receiver, thus utilizing these
forces to buff the action.

The recoiling parts arc locked sccurely to-
sether for a distance ol a halfl inch; the stud on
the bolt lock then engages a cam in the receiver
that lifts it out of 1ts locking recess. '1'he move-
ment 1s done in such a manner as to allow the
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bolt to creep a few thousandths of an inch rear-
ward belore total unlocking. This permits the
extractor to break the gas seal and [ully loosen
the cartridge during this phase. At the instant
of firing, energy 1s transterred from the last re-
coiling barrel to the bolt by means of an ac-
celerator, which, upon pivoting, speeds the bolt
to the rear with the extractor holding the empty
cartridge case. When its rim strikes the solid
ejector, it is knocked out of the slot in the right
side of the gun.

The first recoil movement starts to jack the
firing pin to the rear and continues to do so until
its sear 1n the top of the bolt drops in front of
the circular projection over the body of the pin.
The barrel and its extension at the moment of
bolt release is held in a retracted position by its
holding latch, When the bolt has reached its final
recoil stroke, compression of the driving spring
starts it Lo counterrecoll o repeat the cycle.



Chapter 26

RHEINMETALL-BORSIG MACHINE GUNS

Introduction

It 1s appropriate that the backeround of
Rheimmmnetall-Borsig A. G, the giant ol the Ger-
man munitions industry in World War 11, be
outhined m order to help explam some ol the
reasons for the firm’s mushroom growth.

On 12 February 1888 the directors of the al-
ready established fivm of Horder Borgwerk of
Waestlalen, Germany, accepted a large contract
to produce a new style jacketed bullet for the
German Army. At the time it was decided 1t
would be more satisfactory to have production
of the bullets carried on by a scparate company
at another location. Consequently, a [actory was
completed at Derendor(, a suburb of Disseldort,
on 13 April 1839, It was named Rheinische Me-
tallwaren und Maschinenfabrik A. G., and on
7 May 1889 actual operations began.

The new company's technical adviser and vice
chairman ol Lhe board of directors was Heinrich
Ehrhardt, formerly a manufacturer ol business
machines in Disseldorf and later tamous as an
ordnance engimeer and mventor of gun mecha-
nisms. T'he company prospered from government
contracts for artillery and ammunition. A large
valume of business for the same materials was
also carried on with foreign governments, and
at the outbreak of World War T Rheinmetall
was second only to the great firm of Friedrich
Krupp A. G. in the ficld of munitions.

During the conflict the company was engaged
to the limit of its capacity in all kinds of ord-
nance production. It then began for the first time
dcvcloprmﬂlt: and manufacture of machine guns,
making, as did many other plants, the Maxim
Model "08.

Alter the Armiastice Rhemmmetall’'s ordnance

and municions division had to be dismantled 1in

accordance with Articles 168 and 169 of the Ver-
sailles Treaty. Tt was suspected and later con-
firmed that 23,000 tons of the firm’s lathes, dies,

drawings, and patents were shipped at this time
to neutral Holland and stored in warehouses in
both Dellzvl and Rotterdam.

In accordance with other clauses 1n the treaty,
the Inter-Allied Control Commission authorized
the two firms, Krupp and Rheinmetall, 1o con-
struct a limited number of weapons for the then
small German Army and Navy. [t was specihied
that the work was to be divided 1n such a way
that Krupp would build all guns with a caliber
over 17 centimeters and Kheinmetall all with
rhis bore diamerer and below. Krupp was thus
confined to production of naval guns, since land
cannon as great as 17 centimeters were forbidden
to Germany. Consequently, all army weapon dc
velopment fell to Rheinmetall and between the
vears 1925 and 1927 the company was permittad
to mstall, subject to Inter-Allied supervision
the many special facilities necessary to carry o
such activities. |

From this point on Rheinmetall began to to
mulate plans that would put it in a position tu
regain its lost world trade. An attempt was made
to establish a subsidiary company i [lolland
under the name of Hollandische Industrie und
Handels Mattschapv (HIH}, but this venture
turned out to be anvthing bat satisfactory. With
the severance ol its Dutch connection in 1929,
Rheinmetall acquired ownership ol a concern
then known as Wallenfabrik Solothurn AL Gl in
Solothurn, Switzerland.

This Swiss plant originated as a watch-making
concern. Tollowing the war the company hac
trouble keeping solvent because of the slump in
that industry. It was sold at a sacrifice to a Swis
citizen named von Steiger, who previously had
bheen a director 1n the Deutsche Waften- und
Munitionstabrik A, G. of Germany. Von Steiger
left the employ of D. W. M. when the enforce
ment of the disarmament clauses i the Ver
sailles treaty by the Inter-Allied Control Com
mission ended its activity by completely dis

4350



RHEINMETALL-BORSIG MACHINE GUNS 431

mantling this mighty automatic weapon manu-
lacturing company.

The new owner converted s establishment
to the making ol cartridges for small arms and
failed inancially a short while later. "T'he factory
was then taken over by Fritz Mandl ol Hirten-
berg, Austria. T'he Solothurn plant, upon pass-
g into Mandl's control, was nmncediately con-
verted to the manulacture of various types ol
small arms. 1t was with Mandl that Rheinmetall
dealt in purchasing the Solothurn plant in order
to control a weapons factory 1 a neutral coun-
try free from Allied restrictions.

[n accordance with the terms ol purchase,
Iritz Mandl was retained i 1929 as duoector ol
the new subsidiary of Rheinmetall. Since the
parent company was 21 per cent owned by a Ger-
man Government holding corporation, and as 90
percent of the ownership of Solothurn was in the
hands of Rheinmetall, 1t can be readily scen that
the German military authorices could control
is policy. Through the Rheimmetall ofhices in
Yerlin, an agreement was also worked out with
« large armament factory in Austria and similar
contracts were also made with other manufac-

arers, particularly i Austria and Hungary, lor
roduction of component parts ol automatic
apons.

It 15 incredible that m a matcer of months alter
peing taken over by the Rhemmetall lirm, Solo-

thurn, with its limited facilities, could have man-
utactured all the weapons known to have been
sold bearing 1ts name. Actually 1t has been lound
that Solothurn procured the necessary compo-
nents from mside Germany and Austria and used
the plant primarily as a place ol asscmbly.

In chis manner it served the holding company
well. It allowed Rhemmetall to sell not only to
nations Iriendly to Germany, but also to po-
litically hostile ones which needed armament
but dared not arouse public opinion at home by
buying municons directly from a German hirm.
Both Solothurn and the customer nation found
it agrecable to hide at the moment behind the
shield of Switzerland. Apparently only the Ger-
mans knew exactly what was gomyg on, as it will
be noted they always possessed a weapon superior
to the one being offered For sale. In other words,
they could sce no harm to the Fatherland i al-
lowing the rest of the world to pay for expert-
mental and development work while they pre-
pared for another war.

Sololthurn Model 29

Within 2 months afrer its sale to Rheinmetall
was approved on 4 April 1929 by the stockhold-
ers of the old company, Solothurn oflfered a new
machine cun, Model 1929, to the military pow-
ers of the world. This would have set an all-time

-

Salothurn Machine Gun, Model 1929, 7.92 mm.
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high for conception, design, and production had
the Solothurn craftsmen actually done this. The
truth ol the matter was that the weapon was
originated and developed at Rheinmetall by
Louis Stange, who is rated among the best ol
Germany’s many line automatic arms designers.

Stange first started work in the Theodor Berg-
mann arms factory at Suhl as an apprentice ol
Louis Schmeisser, onc ol the most prolihe crea-
tors of sound automatic weapon systems in all
Lurope. They included self-loading pistols and
submachine guns 1n addition to relinements on
already existing mechanisms. Schimeisser, like
Stange, became afliliated with Rhemnmertall and
assigned many of his patents to this company.

Most of Germany's other talented mechanics
who had shown their ability to produce success-
ful automatic gun mechanisms were also on
Rheinmetall’s technical staff. T he most outstand-
ing of these desieners were Karl Heinemann. ol
Berlin, developer of the Parabellum action in
World War I, Fritz Herlach, Karl Voller, Alfred
Krum, all ol Dusseldort, and Herman Henning
and Wolfgang Rossmanith, of Berlin.

These names are given to show the signilicance
of the following statement made by Solothurn in
literature announcing its debut 1n the gun-pro-
ducing business:

“The Waflenfabrik Solothurn A. G., of Switz-
erland, is authorized to copy and reproduce all
patterns of construction of the Rheinische Met-
allwaren und Maschinenfabrik A, G. {Rhein-
metall-Ehrhardt), of Diisseldorl, Germany.”

With the financial backing and the desian
senius that was thus made available to the small
plant located outside of Allied jurisdiction, there
is little wonder that many fine weapons began to
make their appearance bearing the name “5Solo-
thurn.”

The Solothurn Model 1929 was an air-cooled,
short-recotl-operated machine gun of very light
construction, weighing only 17 pounds. The bar-
rel was chambered for the German 7.92-mm 1n-
lantry rifle cartridge. Tt was of extremely simple
construction with few component parts. These
piEI‘.ZE:S, as the promoter pointed out, were ma-
chined almost exclusively in lathes. Thus the
manufacture of spare parts would offer no diffi-
culty to anv government that purchased them.
South American countries were particularly in-
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terested 1n them because of being able to make
necded replacement parts in their own machine
shops.

The bolt was cylindrical in shape with a cen-
tral locking ring rigidly holding the bolt and
barrel together by means of six interrupted
threads. The striker was enabled, by the remaoval
of the obstruction at the time of locking, to con-
tinue on 1nto the primer of the cartridge. I his
method was known as timed inertia firing. When
the magazine was emptied by the discharge of
the 2h cartridges, a catch then rose and held the
bolt in the cocked position. It also warned the
operator that it was necessary to place a fresh
magazine in position. The salety was a device
that locked bolt and trigger together, allowing
the insertion of a loaded magazine with the bolt
locked on sate.

Single shots, or automatic firing, of the Solo-
thurn Model 1929 could be accomplished with-
out mrerrapring the gunner’'s aim. The opera-
tional energy was derived from the recoiling
masses. Under heavy strains brought about by
abnormal testing conditions, the mechanism
proved to be very reliable.

MG&G-30

These weapons had hardly been made avail-
able when Solothnrn—as Rheinmetall's outlet—
put on the marketr a more reflined version, desig-
nated by the factory the §-2-200, and by the
German Army the MG-30. Tts method of opera-
tion was basically the same as that ol the earhier
modcel.

A considerahle number were sold to Furopean
covernments. Austria, for instance, adopted the
ecun in 8-mm bore, calling it Model 30; while
Hungary pul it into her service with the desig-
nation, Model 31, In the next b years these na-
tions alone purchased over 5,000 $-2-200 light
machine guns. That the two neighboring coun-
tries accepted this type is quite understandable
since the Steyr arms factory, 1n Austria, 1s cred
ited with furnishing everything about these
weapons except for assembly, which was done at
Solothurn.

As with the carlier model, when the last shot
was fired, the bolt stayed in a retracted position.
The loaded magazine could be inserted regard-
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Sclothurn Machine Gun, Maodel 1930, 7.92 mm.

less of the position of the bolt. Two circular de-
pressions were cut one above the other on the
[ront face ol the trigger. Pressure on the top
one gave single shot operation, while a pull on
the lower portion delivered automatic fire. This
permitted the operator to change [rom one to
the other without interference with his anm.

The barrel ol the MG=30 also was air-cooled,
but a different provision from that of the earlier
versions was made for changing it. The switch
from a hot barrel to a cool one was done 1n a
quick and unique manner. The shoulder piece
was moved Trom the receiver by pressing on a
locking spring. The stock was then turned 60°
to the left and pulled backward, the drving
spring and its guide remaining in the rear hous-
mge. The barrel, with the attached bolt and car-
rier assembly, then were shaken out of the re-
cciver to the rear. The assembly was discon-
nected from the hot barrel and placed on a
cool one. The replacement was then mserted In
the jacket and the procedure reversed.

The German Army ran a 100.000-round test
on the model and reported very good results.
Howcver, it was not adopted for general service,
although many were used for drill purposes.

When the MG 30 is fired, the barrel. bolt,
bolt extension. mamspring guide, and locking
rine move backward under action of recoil as a
rigid asscmbly with respect to the receiver. At
a predetermined distance, the vollers on the lock-

ing ring engage the spiral groove in the walls of
the recerver.

Further rearward movement turns the locking
ring and unlocks the bolt. At this point the re
coitling ot the barrel, bolt extension, and locking
ring is checked by a buffer and they are held 1n
this retracted position. The bolt and mainspring
cuide now move rearward under the accelerated
force imparted by the spival grooves, as the ex-
tractor withdraws the empty cartridge, Further
recoil ejects the case and compresses the main
driving spring. When these parts have reached
the extreme distance they can travel, counter
recoil commences.

As the bolt moves forward. it picks up a round
[rom the magazine and chambers 1. The boly,
being seated i 1ts carrier, pushes the carrier,
barrel, and locking ring forward. The later,
turning under the influence ol 1ts lugs, engages
the spiral grooves and locks the assembly. When
the bolt hrst starts into counterrecotl move
ment, a scar engages its notch in the firing pin,
holding it while the rest of the assembly con-
tinues on to compress the firing-pim spring. The
[Inal movement of going mto battery automat-
ically releases the firing pin.

MG-15

In 1932 Rheinmetall presented the German
Air Force two weapons that were the outgrowth
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Rhainmetall Aircralt Machine Gun, Meodel 15, 7.92 mm.

of the MG-30. Both were rifle-caliber aircraft
machine cuns and were given the designations,
T6-200 and T6-220. They were promptly
adopted by the German aviation section the fol-
lowing vear and oflicially named the MG-15
Fixed and MG-15 Flexible.

Only minor modifications were made from the
MG-30 to adapt them to aireralt use. It exam-
ined closely for comparative purposes, there was
no difference in the basic action of these weap-
ons and ol Stange’s earlier models. The rate ol
fire on the aircraft version, however, was In-
creased from 750 to 1,000 or more shots a min-
ute by the employment of a muzzle booster with
a restricted orifice, Ammunition was carried to
the fixed gun by means of a metal disintegrating
belt. An odd but eflicient recoil-actuated ratchet-
type feed system indexed each round and could
feed from right or lcft, as desired, by the mere
repositioning ol parts.

On the MG-15 Flexible gun, ammunition was
fed from a twin-drum magazine, holding 7h
rounds. The cartridges were lodged in two con-
tainers fitted to the right-hand and lelt-hand
sides of the gun. In this system ot cartridge feed
by twin drumns, the two halves ol the drum were
alternately emptied, so that the center of gravity
was not affected by the gradual emptying of the
container. The magazine could be changed with
one hand in a very short time.

The MG-15 Fixed aun would fire on an aver-

age of 200 rounds a minute faster than the one

with flexible mount. This was due to the rigid-
ity In mounting the stationary gun that could
utilize more al the recoil force of the exploded
powder charge. The fixed gun was also casily
adapted to fire between the propeller blades by
use of a synchronizer. One particularly bad lea-
ture about the wing installation, however, was
that, in the event ol a condition known as a
FUlaWdy gun, no provision was made for stop-
ping it and uncontrolled fire would continue
until all ammunition was cxpended.

MG-17

The German Alr Force decided that, while the
lichtweight high-speed MG-15 had many good
teatures, it could still be made more suitable for
aircraft use if it were not rear scared after each
burst, since this presented a serious synchroniz-
ing problem. I'he cocked bolt was considered
essential in designing ground-type weapons n
order to leave the overheated chamber empty
after each burst and prevent cook-oft of the
loaded cartridge. It was not considered a criti-
cal factor, however, in aircraft installations. The
hxed weapons could be cooled with high veloc-
ity air by ventilatton and, 1l a cook-off were to
happen, there was little danger of the bullet
striking Iriendly materiel or personnel. In addi-
tion, guns were being mounted in the wings out-
side the propeller arc and were divorced from
any attention or maintenance [rom the pilot
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Rheinme:all Airoraft Machine Gun, Model 17, 7.22 mm.

cunner. This necessitated the use of devices that
performed the [unctions of charging and firing
the weapons by remote control.

With these problems in mind Rheinmetall
designers made several improvements on the
original MG-15 by moditying 1t so that it could
be loaded and cocked by means ol a chareing
device. It was actuated by compressed air and

i

ez
.

then fired by an clectrically controlled trigge
contrivance called a solenoid.

In order that this closed-bolt firing versior
operating by remote control would not be con
fused with the models not having the above mod
ifications, this machine gun was officially know
throughout the German armed services as th
MG=17. Other than the refinements mentcioned

N e BB e B o

Cemponents of the Bheinmetall Mz-17,
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there was no difference between it and similar
Rheinmetall guns that preceded it

The abnormally high speeds demanded of air-
craft machine guns made head-spacing a critical
dimension. Provision was made on this gun
whereby an ordnance man in the field could ar-
rive at this measurement quickly and efficiently
by usc ol a case-hardened gage. 'The mstrument
was made 1n the form of a cartridege to be in-
serted in the chamber. The bolt latch was raised
and the bolt lock rotated until pressure was felt.
It was also necessary, when head-spacing the
MG-17, to make a compensating adjustment on
the solenoid. Conscquently, they were manu-
factured with four choices of measurements de-
signed to take care of any permissible head space
movement.

"The charging device was operated by com-
pressed air, the planes first being equipped with
small compressors that opcrated oft the main en-
eine and larer with cvlinders that were charged
on the ground. Carbon dioxide bottles were also
used but it was found that, although this method
was most eficient under certain conditions, it
had a tendency to freeze up the mechanism of
the charger. because of the extremely low tem-
perature of the expanding gas.

MG-131

Shortly after the introduction of the MG-15
by the German Air Force, negotiations were
started for the amalgamation of Rheimnmetall
with then bankrupt Borsig works, which had an
enormous well-equipped plant at Tegal, a north-
ern suburb of Berlin. In the past the firm had
made locomotives and other heavy steel fabri-
cation. On 1 January 1936 the deal was com-
pleted and Rheinmetall-Borsig A. G. first came
nto existence.

Hitler then held full power over Germany and
Herman Gocering had been given the responsi-
bility of building up German aviation might.
One of Goering’s hrst ofhcial acts was to make
a former World War 1 squadron mate chairman
of the new corporation’s hboard of directors. This
officer was Rettmeister Bolle, a much decorated
fighter pilot, and he sought to show the father-
Jland that he was worthy ol the “Pour Le Merite”
by introducing improved acrial weapon design.

926512° —§1—81
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The German Air Force well realized its need
for a high-speed light machine gun chambered
for a caliber larger than the standard rifle car-
tridge. As soon as the restrictions placed upon
them by the Allies were lifted, a directive from
Goering to the Rheinmetall-Borsig firm ordered
it to develop and produce a suitable weapon in
this category. The resulting machine gun was
given the official marking, MG-131.

T'his belt-fed, air-cooled weapon weighed only
40 pounds, and had a rate ol lire officially ac
cepted as 960 rounds a minute. The most impor
tant thing, as far as the Germans were con-
cerned, was thar it was chambered for a specially
constructed 13-mm cartridge propelling a bullet
with the high velocity of 2,560 fcet. In addition
to being light and rehable lor its larger caliber,
another advantage was the use, 1n place of a
standard percussion striker, of a spring-loaded
liring pin that detonated the primer by means of
electricity. The greatest benefit of this method
of detonation was for synchronization and hre
mnterruption.

Although Louis Stange first started work on
such a gun in 1933, it was not until Germany
was on the threshold of war in 1938 that the
weapon made 1ts debut, and then in the great-
est secrecy. Germany wanted her potential en-
emies to believe she still had nothing larger than
the 7.92-mm aircraft machine gun.

[ts initial appearance was in very limited num-
bers for paired installation in turrets, being the
first heavy caliber machine gun to be used in a
German land plane. A pair was mounted in a
power-driven turret on the DO-217E2. 'This
plane also carried another MG=131 in the rear
central position, which, however, was operated
manually,

- The feed system was interchangeable from
left to right, and vice versa, by repositioning of
parts. Empty cases were ejected through a slot
in the bottom of the receiver, a very necessary
fcature for aircraft use. Cocking, when done by
hand, was accomplished by use of a ratchet
handle that required 84 strokes for full retrac-
tion of the parts. When not in operation, the
handle, which was the invention of Georg Engel
and Alfred Winter, two Rheinmetall engineers,
folded down out ot the way and was shoved for-
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Eheinmetall Aircrait Machine Gun, Medel 131, 12 mm, Fized.

ward. It could be changed 1f need be from one
side to another. |

When the bolt was locked to the barrel, as
in battery, 1t required more energy than most n-
dividuals possessed o pull the action back
against both the driving and barrel springs un-
til the rotary locking ring released the bolt. This
made necessary a hand-charging arrangement,
so constructed as to give the gunner great
mcchanical advantage when performing this act.

A metal disintegrating push-out-type link belt
was always employed in getting ammunition to
the teedway. No provision was made for single
shots with this weapon. When the selector switch
was turned on, the result was full automatic fire
only. 1'he bufling system was new in relation to
carlier models. It used muluiple springs in order
to dampen the shock and friction by acting as
a brake shoe upon a sleeve which 1s locked to
the receiver.

The mechanical safety device t{:u:}k the form
of a lever which rotated the sear lock 1 the
path of the sear and also cut off the electrical
detonating current. Ahead of the stationary re-
cerver there was housed the barrel return mech-
anism, which in addition to the heavy ring
spring comprised a rotating locking sleeve and
a coupling device between the barrcl and breech.
The rear end of the recetver contained the bolt
and driving spring.

The ammunition feed system indexed cach
round halt by recoil and then completed the
operation by counter-recoil. Two sets of rollers

in the cover group cngaged ramps machined
along the wop ol the bolt. When [eeding from
left to right, the bolt being in recoil, the out
board rollers would climb the inclined surface
on the bolt and cause the onter feed pawl
index a round into position for stripping. "The
center pawl meanwhile was extended 1ts full
throw to snap behind the next round.

When the bolc started back to battery alter
having picked up the positioned round from the
feedway, 1t would cam up the mboard set of
rollers. This movement retracted the center
pawl, moving the incoming round over one half
space and at the same time sliding over the out-
side pawl behind the cartridge. When the cycle
was repeated, the recoiling movement ol the
bolt completely indexed the incoming cartridge
which was then chambered by counter recoil
This simple method relieved the bolt of high
side loads and resulting Iriction usually found
in track-type feed levering systems.

The MG-131 had Stange’s patented locking
ring with several added features that, while not
original, were somewhat radical mn design. Tor
instance. barrel recoil was speeded up by a gas
booster, which in turn transmitted enerey to the
bolt by a pivoting accelerator acting on the un-
der side of the bolt at the instant of unlocking.
The barrel, after three-fourths imch of recoil
was held in the retracted position by a sear de
vice that was tripped only after the bolt con
tacted the barrel, allowing the parts to lock on
the way into battery. This permitted the timing
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Rheinmetall Aircraft Machine Gun, Model 13], 13 mm, Flexihle,

of the firing mechanism whereby the powder
‘harge could be exploded and recoil forces set
n a few hundredths of an inch before the fast
wnd heavy moving parts collided with the rear
end of the statonary receiver. In high-speed
weapons especially, the act of bufhng the action
on counterrccoil not only insured longer parts
life but gave smoother performance.

Another of Stange’s typical features on this
weapon was that the forward top surface of the
holt was movable up and down and spring
loaded so as to remain in the up position. He
had noticed that, in order for the incoming
round not to interfere with the bolt body when
beinz moved into position, a long bolt stroke
was necessary. Sullicient distance was thus given
lor it to be moved into place after the bolt had
recoiled beyond the base of the round in the
feeder. I'he new device permitted a shorter
stroke and ratsed the cyclic rate.

As the bolt, with its pivoted, spring-tension
top recoiled, the cartridge was indexed in the
sripping position and as the movement con-
tnued, the top came in contact with the under
side of the cartridge case to depress the pivoting
surface of the bolt. It shid casily under the round
md as soon as the bolt face cleared the rim of
the cartridge, the spring snapped the front part
of the bolt face up to push the base of the car-
ridege out of the link.

Ammunition for the MG-131 consisted of
cdther high-capacity explosive bullets or armor-
piercing ones containing incendiary or tracer
clements in the base. The explosive bullet had
asupersensitive impact fuze that was completely
bore-safe. The armor-piercing bullet was un-
usual in that it employed a rotating band and
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the tungsten-hardened projectile was not envel-
oped 1n a gilding metal jacket.

The German Air Force held the MG-131 in
high regard. At the outbreak of the war, when
its ighters found themselves with only 7.92-mm
cuns attacking DBritish bombers armed with
Browning caliber .30, the situation called for
immediate installation of the high-speed 13-mm
weapon 1n all attack planes. Eventually it too
became obsolete from the trend to automatic
weapons ol even higher cvclic rates, capable of
firimg a shell with considerably more bursting
charge.

The MG-131 was produced for the German
Lultwaffe by these firms: Rheinmetall-Borsig,
of Berlin: Deutsche Waflen- und Munitionslab-
rik A.G., Posen: I. C. Wagner, Muhlhausen; and
Hemrich Krieghoff Waffenfabrik, Suhl.

To fire the weapon, the gunner first positions
a loaded belt in the feedway and, if it is to be
manually operated, jacks the ratchet-type cock-
ing handle back 814 strokes until the rear sear
cngages 1ts recess 1n the bottom of the bolt. By
actuating the solenoid, the sear is discngaged
and the operating parts sent forward by the driv-
ing spring. The pivoting member on top of the
bolt strikes the indexed round, driving it into
the chamber. The bolt assembly, moving for-
ward, contacts the barrel and a camming angle
on the left side of the bolt engages the barrel
release catch, forcing it down. Upon being [reed,
the whole assembly starts toward battery under
tension from the heavy barrel return spring, and
the bolt and barrel arc locked together as the

locking ring is rotated one-quarter turn clock-
wise.
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On the right side of the receiver near the
breech end ol the barrel is an electric switch.
It energizes the circuit when the whole counter-
recoiling mass is one-sixteenth inch out of bat-
tery. The weapon then fires and recoil forces
start in before the bolt and barrel strike the re-
ceiver. With the building up of the peak pow-
der pressure and lor a half inch ol lree travel
during recoil, the bolt and barrel continue rear-
ward as onc¢ unit. The lugs in the receiver then
rotate the locking ring a quarter turn counter-
clockwise and unlock the recoiling parts. The
barrel hold-back device 1s thereby forced out,
retaining the barrel in ats retracted position.

THE MACHINE GUN

Coincidental with the unlocking, a pivoting ac-
celerator located in front of the bolt transmits
the energy of the recoiling barrel to the bolt face
and speeds this part to the rear.

After initial extraction, the extractor with-
draws and holds the loosened round until, upon
contact with the ejector, it is kicked through the
bottom of the receiver. The bolt continues to-
wards 1ts rear buffer. The recoil feeds a car-
tridge over one-hall space, and in counterrecoil
it is completely indexed. The driving spring,
now being fully compressed, throws the bolt into
counterrecoil, and as long as the solenoid is
cnergized, the cycle of operation is repeated.




Chapter 27

SCOTTI MACHINE GUNS

In 1928 there appeared the first of a series of
machine guns by an Italian desiener named Al-
fredo Scotti, who maintained offices in Brescia,
Italy. In practicing his prolession, Scotti always
depended upon companies with manufacturing
tacilities to make and promote the sale ot his
weapons on a contract and rvoyalty basis. His
place 1 design history rests upon the exploita-
tion of a single principle or system. In itself, it
was not original, being based solely on the act
of unlocking by rearward movement of a gas
piston at a time when a high enough residual
pressure remained in the chamber to complete
“operation. While auromatic firing

the cycle o
mechanisms bearing the name of Scotti range
trom pocket pistols to cannon. they all have the
rﬂtﬂ.ting holt head actuated v a gas pis[Dn,

A number of firms have been associated with
weapons designed by Scottr, The Grandi Co.,
located at Solbiete, Traly, near Milan, manufac-
tured many models for test including sub- and

' light machine guns and a 20-mm cannon. The
Ansaldo firm in Ttaly produced a hight machine
gun and a 37-mm automatic cannon that was
entered without success in an Italian Navy test
m 1931, The main producer of Scotti's models
was the Isotta-Fraschini Co., Ttaly’s largest auto-

' mobile and aircraft engine manutacturer. It fab-
ricated one or more models of 30-mm cannon
and  several aircralt machine guns ranging in

bore from 6.5 to 12.7 milhimeters. Guns made
by this company n 7.7 and 12.7 mullimeters
were used to a limited deeree by the Italian Air

lF'orce throughout World War 11.

Scotti’s activities were by no means confimed
to his native land. '1'o handle the manufacture
and sale of his weapons 1 all countries outside
ol Italy, he established Scotti-Zirich, a lirm 1n
Zurich, Switzerland. Some of the main compo-
nents for these guns were made by the Swiss
firm, Oerlikon, while lesser ones were obtained
by contract from the Swiss Industrial Society at
Neuhausen. In November 1932 Oerlikon pur-
chased outright Scotti-Ziirich, including all for-
cign rights to Scotti-type cuns. Italian rights
were reserved by Isotta-Fraschin,

The only variations in Scotti guns were 1 size
and external appearance. The most radical of
has designs on record was his trple-barrel ma-
chine gun, made in bores ol 6.5 to 8 millimeters.
[t employed a handle to rotate a fresh barrel
into position, thereby allowing the gunner to
keep up continuous fire by having a cool bar-
rel avatlable at all times. While this may have
seemed very original to Scotti and he was givern
a patent on 1t, both he and the patent research-
ers must never have seen the specifications of
the hand-operated Lowell gun, recorded 1n the
United States in 1875,
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On one model Scotti used a lced system that
had been patented previously by another Ttal-
1an, Gluseppe Perino, in 1901, This method of
feeding was accomplished by a metal strip hous-
ing each cartridge individually. The bolt pushed
the loaded cartridee out of its housing and after
being fired, replaced it in its original position
on recoll stroke. "T’he metal clip was indexed
over one space after cach shot and was ejected
completely out of the right side when the last
round was fired.

To fire any weapon ol the Scotti system, the
operator 1nstalls a loaded belt, strip. or drum,
as the case may be, and pulls the liring mecha-
nism to the rear by the charging handle. This
first movement unlocks the bolt and retracts
the firing pin. The assembly s held in the cocked
position under tension of the compressed driv-
img spring. By actuaung the trigecer, the sear is
relcased and the bole starts home, stripping a
round out of the feedway, and pushing it ahead
as the two-piece bolt starts into the last phase of
chambering the round. Lugs on the [orward part

cngage cams in the barrel extension, giving the
bolt head a fraction of a revolution turn and
locking the barrel and bolt head together.

‘T'he hring pin 1s housed inside the bolt and is
attached to slides that, upon removal of the ob-
structing lugs, are forced torward by both mertia
and driving-spring pressure. The hring pin 1
directed into the primer which detonates the
propellant charge. When the projectile passes
a port in the barrel, sufficient gas 1s bled mto a
cylinder that houses the gas piston. This closely
metered gas gives the piston a slow backward
thrust movement at just the right instant to
permit contuguous shides to move rearward, al-
lowing the bolt head to rotate while a high
residual pressure remains in the bore

The locking lugs being inclined at an angle of
60° make unlocking require little energy, as the
oas pressure acting on the face of the bolt would
rotate the lugs and unlock were they not cov-
ercd by the slides. 'The latter having rctracted
the attached liring pin, the whole mechianmsm
starts to the rear, with the operational force now
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Scctti Aircraft Machine Gun, 12.7 mm.
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SCOTTI MACHINE GUNS

coming from the remaining gas, or blow-back.
The empty lubricated cartridge case, being held
to the bolt face by the extractor, slips back with
the recoiling bolt and is pivoted out of the re-
ceiver upon making contact with the cjector.

The bolt continues to recoil unul stopped by
contact with its spring-loaded buffer and com-
pressed driving spring. If the trigger continucs
to be depressed, it then starts on its counter-
recoll stroke to repeat the cycle of operation.
Release ol the trigger pressure causes the sear
to rise and engage the recess in the rear of the
bolt, holding the entire bolt assembly to the
rear.
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While this action was undoubtedly retarded
blow-back, it should not be confused with other
methods, particularly of Italian origin, where
the whole bolt assembly creeps rearward at the
instant of firing and opens up progressively
afterwards. T'he  Scotti  principle positively
locked the bolt and barrel together and the gas
bled into the cylinder was for the purpose of
unlocking only. "T'his system most certainly was
not new, as Mannlicher used it successfully and
patented it in 1899, even to the rotating bolt
head for unlocking. However, Scotti gave it
greater use, as he employed it i everything
from hand gun to cannon.
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BANG AIRCRAFT MACHINE GUN

The Danish Rifle Syndicate of Copenhagen,
Denmark, in 1929 formed a company 1o produce
a caliber .276 flexible aircraft machine gun to be
known as the Bang, The weapon was the mven-
rion ol Soren Hansen Bang, an employee ol the
Syndicate. It used a method of capping the muz-
zle with a cone-shaped device.

This svstem was by no means new, having
been patented by Sir Hiram Maxim and used
successfully by John M. Browning on his first
experimental model in 1880, Tts main drawback
was that 1t demanded many clumsy accessories
to accomplish very little. Even the preliminary
operation was only begun well after the bullet
left the bore, which made the method notori-
ously slow. After one working model was con-
structed and  factory tested, the project was
dropped. There 1s no record of another of the
Bang aiwrcraft machine guns being made.

The method of firing the weapon is as follows:

Bang Aircrafi Machine Gun, Cal, .276.

After a loaded magazine 1s put in place and the
action charged, a pull on the trigger fives the
piece. The bolt remains securely locked behind
the base of the cartridge until the bullet leaves
the bore. The muzzle has a cone-shaped device
that can slide parallel with the barrel and is at-
tached by means of rods to the locking system.
The expanding gases are trapped in the cone
after the bullet 1s clear. This sudden explosion
in the cone jerks it forward and, in doing so.
unlocks the breech.

Helical cuts on the mner surface of the re-
celver act as opposing angles on the bolt and
rotate the bolt out of the locked position. It is
then accelerated in recoil by the trapped gas
pressure acting on the base of the cartridge driv-
ing the bolt assembly to the rear at high speed.
The compression of an unusually stout driving
spring absorbs all surplus encrgy and puts the
operating parts in counterrecoil.




Chapter 29

SISTAR MACHINE GUN

On 5 December 1932 there was filed in the
ltalian patent ofhce an application covering the
design of a recotl-operated machine gun, which,
wccording to its inventor, Niccolo Mancini, of
[lorence, Italy, was a decided improvement on
existing automatic firing mechanisms.

Not having the financial means to exploit his
mvention, he placed it with the Sistar Co. in
Florence. Sistar actually was not a producing
organization but a promotion and design firm
which specialized in developing and financing
ikely looking patents. By this business connec-
ton, Mancini gained all the prestige needed to

call on interested parties. He was made presi-
dent of Sistar's machine gun section, a title that
no doubt was more impressive than the salary.

Demonstration machine guns were produced.
both in light and heavy models. While the op-
crating mechanisms were identical, the two
types varied in the following characteristics, "1'he
light gun chambered the 6.5-mm mmfantry nifle
cartridge; the heavy the 7.92-mm Mauser type.
The light gun with its 22 pounds was halt the
weight of the latter, and the rate of fire was 700
rounds a minute on the small weapon and 500
on the other. l'he magazine on the hghtweight
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THE MACHINE GUN

Sistar Light Machine Gun, 6.5 mm.

version held 20 rounds, while the other utilized
a semi-rigid metal belt holding 250 rounds
wound on a drum.

The light machine gun, while having only a
20-shot magarzine, did have a [eature that the
company made great effort to demonstrate on
every occasion, The gunner, without rising,
could pivot the swinging magazine forward from
the prone position and insert in a matter ol sec-
onds a fresh supply ol loaded rounds directly
from the cardboard contamer into the feed sys-
tem. By this ease and speed in loading he could
keep up practically uninterrupted fire.

The weapon was recoll operated, the barrel
having an open jacket that gave 1t support and
a bearing for “floating” the recoiling parts. 'T'he
barrel return spring was housed inside this skele-
tonized jacket. A large charging and carrying
handle was located on the lelt side considerably
forward of the usual placement of retracting as-
semblies. The trigger was placed underneath
and slightly to the right. Howcever, the custom-
ary guard, to protect it [rom accidentally striking
some object and discharging the piece uninten-
tionally. was omitted.

The recoiling parts were housed completely
in a boxlike receiver on the top of which was a
eraduated sight. Air cooling was provided by
circular fins machined along the barrel to give
areater surtace for heat radiation,

The Ogperator [s Loading the Magazine.

A built-in oil pump on the left side of th
receiver spraved a small jet of o1l on the mcor:
ing rounds as each was positioned tor chamber
mng. 1'his device was actuated by the recoil
counter-recoill movement of the barrel e»
sion,

The heavy machine gun had identical opera’
ing parts, but most certainly did not resembi
the lighter gun in any other way. Its cooling was
by air, but the barrel housing resembled the con-
ventional water-cooled jacket. Long aluminum
tubes grouped around the barrel were supposed
to dissipate heat more ethciently. 'The 7.92-mm
ammunition was fed to the weapon in a bel
using push-out-type links, also originated and
patented by the inventor ol the gun. A clumsy
looking handle with unprotected trigger was
used on this heavy Sistar machine gun.

Both versions appeared only in prototype
[orm. While manv ol the principles have later
been proved sound, especially the locking
method, apparently nothing was ever done 1o
develop either one. There 1s no record ol anv
extensive test conducted either by the factory or
the government. Conscquently, it had a ver,
short-lived competitive existence, t

To hre the lightweight 6.5-mm gun, the op
erator first assumes the prone position and witl
his right hand releases the catch allowing the
swinging magazine to pivot forward. This lcava
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Siztar Light Machine (Gun, 6.5

mri. The Cperator Is Charging the Weapon.,

he rear part open for inserting the front end
f the 20 round cardboard cartridge container.

for a wravel shightly over a half inch. The breech
lock, pinnced to the recoiling barrel extension,

Atter positioning 1t 1 the magazine mouth,
mmeer pressure forward shoves the caroridges
rom the hox mnto the spring-loaded magazine.
When hilled, the empty contatner 1s then thrown
wside and the loaded magaane 1s swung back
md latched securely 1n the ready position,

The operator then grasps the barrel retractor
with his left hand and the bolt charging handle
with his right, and sunultanceously pulls both
ully rearward. This unlocks the piece and com-
presses the driving spring. Upon being released
i the rear the bole assembly goes forward to
battery while stripping a round Irom the maga-
ine, chambering it and locking the piece for
e

With the safety off, pressure is put on the trg-
er and the siriker flies Torward under spring
mmpression to ignite the primer. As the powder
mses are reaching peak pressure with the bullet
all 1n the hore, the barrel, bolt, and barrel ex-
enston are sccurcly locked and continue to be

then rides up a ramp machined i the top of
the stationary receiver. The end of the breech
lock 1s prvoted up, unlocking the bolt and allow-
e 1t to continuc rearward (rec ol the other re-
coiling parts. The barrel driven bv its strong
spring returns to battery, This gradual frecing
of the bolt allows the extractor to pull the
cipty case [ree, imsuring initlal extraction of
Lhe fived case before complete unlocking gives
it a snatching movement.

L he bolt, contimume rearward, carries the
empty case held in position by the extractor
until the base ol the cariridgae case strikes the
cjector, "T'he latter pivots and Kicks 1t out ol
the ejection slot on the lefo side

The boli, at 1ts rearmnost position, compresses
It $]ring buffer and then is driven forward. The
rchound off the bulter, o conjunction with the
driving spring, located oo housing offset to the
left ol the operating parts, starts counterrecoll,
As the holt face passes the mouth ol the maga-
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scine, it pushes the indexed round ahead of it
into the guide way ol the chamber. 'The firing
pin assembly at this point has been wraveling
with the bolt as a unit, but at a distance of 1%
inches out of battery a spring-loaded scar lo-
cated on the back of the breech lock lever en-
gages the front face of the striker housing, hold-
ing it back while the bolt continues to go on
into battery.

At this point, if the trigger button is still de-
pressed, the breech lock in reaching its rccess
pivots down in front, securely locking the bar-
rel, barrel extension, and bolt together at the
same time. The sear on the back of the breech
iock lever is raised, freeing the firing pin it has
been holding in the cocked position. The pin
flies forward and again fires the piece. Tf trigger
tension is not applied, the breech lock will stili
release the [iring pin but instead of flying all the
way forward it will mercly snap forward a few
thousandths of an inch and come 1o rest on the

THE MACHINE GUN

trigger sear. Further actuation of the trigger s
needed to release it.

The United States Government in 1935, upon
hearing [rom officials of the Sistar Co. ol the
arious advanmages this machine gun had over
others, requested its attachés to report on the
performance of the gun and what it had to offer.
Upon investigation it was found that the Sistar
firm as a manufacturer was non-existent and that
the few models that were then being used for
limited demonstration were produced by hand
in various job shops. All available models at the
time were in Rome where they were being given
consideration by the Itaban Government for
purposcs of adoption.

[talian authorities, however, did not see fit
to produce this weapon lor cither air or ground
use, and 1t never got bevond the prototype stage
in development. The army, with its partiality to
the retarded blow-back system, held in disfavor
the Sistar’s straight-recoil operation.



Chapter 30

KNORR-BREMSE MACHINE GUN

Swedish military authorities, upon becoming
interested in a strangelv designed machine gun,
mvented by Hans Lauf ol Charlottenburg, Ger-
many, had their government small arms lactory
manufacture the weapon lor testing purposes in
1933. Laut. in presenting it, described 1t as a
gas-pressurc-operated machine gun and made
many claims for the unusual contrivance. The
mventor was well known in the geun world and
at the time was a divector of the Knorr-Bremse
Manufacturing Co. ol Lichtenberg, Germany.
However, since the Swedes showed initial inter
est. he permitted them to muanulacture the first
models with the understanding that, 1if adopted,
he would recetve rovalties.

These Swedish-made weapons were given the
designation L. . 33, the markings probably
being specified by Laul to include the initials
ol his name and the year produced. Aflter exten-
sive trials the authorities did not see fit 1o adopt
the weapon and Lauf turned to the Knorr-
Bremse company to produce and promote it
commercially.

The frm made a limited number and Lauf
bent every cflort to interest representatives of

many countrics, giving personal demonstrations
in each mstance at the Knorr-Bremse firing range
at Tegel to show off the vood features clanmed
lor the gun. The weapons made by the German
company were ofhicially labeled Knorr-Bremse
30736, Those who witnessed Laul's firing dem-
onstrations fatled to observe any features so out
standing as to warrant more investigation. The
desicn was bv no means revolutionary nor did
it contribute a performance superior to that of
the many tried and proved weapons of the time.

The barrel on this cun was very short and, due
to thas tact, even when an oversize flash hider was
cmploved. 1t stll had enough brithiant flame at
the muzzle to impair aiming. The balance ol
the weapon was exceedingly poor and the ab-
sence ol a wooden forearm made it impossible
to discharge the plece in any other way than in
the prone position with the use of a bipod be-
cause ol the heat. The excessive length ot the
heavy stock also resulted in an undesirable dis-
tance to the rear sight.

Firing [rom a cocked-bolt position. with the
mechanism being held back by an unusually
strong spring that was supposed to help dampen

Eacrr-Bramse Mackine Gun, Mode! 1933, 7.92 mm.
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THE MACHINE GUN

Comporents of the Knorr-Bremse Machine Gun, Model 1933,

recoil, made the gun lurch forward each tune
the action slammed home on single shots, with
a natural destruction ol accuracy. And while the
barrel could be changed rapidly, the machined
clearances on its components, that had to be re-
moved first to make this change possible, re-
sulted m considerable gas leakave.

The 2h-shot magazine, when filled and 1in-
serted 1nto the left side ol the gun. made the
weapon Slelt-heavy,” and threw the gunner’s
aim ofl during first stazes of automatic hire.

On the favorable side, a very novel feature
was that by merely pulling the trigger at its top
portion it could be changed from single shot to
automatic fhire. 1'his piece was pivoted 1n the
center and its depression at the bottom resulted
in a full automatic burst. 'T'he cost ol manufac-
turing the components was reasonable due to
thetr simple construction. "T'he barrel had lon-
aitudinal ribs that not only gave more rigidity
but also furnished more cooling surlace lor heat
dissipation. In the entire assembly there were
only 62 components, no tools being required to
disassemble or put 1t back together agam. A
single spring performed all recoil operation.

The main point of improvement emphasized
by the inventor and onc that, according to wit-

nesses of the demonstrations, was practically
useless was the unique method ot getting the
gas pressure from the barrel without tapping 1,
as was customarily done by all weapons that op-
erated by the forces of the sull expanding gas,

I'his device functioned as follows: When the
projectile passed through the flared-out portion
at the muzele, the cases entered a trombone
shaped nozzle and excerted considerable pressure
on the gas piston which was thrust evenly to
the rear, unlockine the bolt from the barrel
and shoving it to its full recoil position.

Laufl’s only new feature was to entrap at the
muzzle end the gas that was shoving the bul
let through the bore. It was then used to operate
hiis mechanisin in the manner emploved by nu-
merous other actions powered by the forces of
expanding gas, 1le was torced to use an unusu
ally short barrel in order to have high enough
residual pressure to operate the mechanism after
watting for the projectile to clear the muzzle

The safery located ac the rear of the pistol
orip handle was the squeeze type commonl
tound on automatic pistols.

While the German Army was not even mildly
interested in this peculiar gun, it did get des
perate enough for automatic weapons during
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Knorr-Bremse Machine Gun, Maodal 33/36, 7.92 mm.

World War I to manufacture a limited number
for its ally, Finland, which reportedly had also
hought the few that were made up by the Swed-
sh Government. All known models were cham-
bered for the 7.92mm German infantry rifle
cartridge.

The Knorr-Bremse company also had under
construction an automatic 20-mm cannon built
on the ITans Laul principle but like the others
it did not get much beyond the prototype, or
limited use, stace.

To fire the 1.. T1. 33, or the Knorr-Bremse
35736, the gunner from a prone position inserts
a loaded 25-round clip in the left side of the
feedway. The retracting handle is then pulled
back until the gas piston extension is engaged by
the rear sear. "I'he pistol grip 1s grasped by the
right hand to depress the safety and, if auto-
matic fire is desired. the center pivoting trigger
s pulled back at the bottom. The bolt connected
to the piston extension [lies forward under ten-
sion from the driving spring, thus stripping the
irst cartridge from the mouth of the magazine
and chambering it.

At the moment of going into battery, the rear

ol the bolt arrives directly over a recess in the
stationary receiver. This permits the piston ex-
tension in continuing forward to actuate a link-
age arrangement that torces the bhack ol the bolt
down into 1ts locking recess. In doingz so. it alines
the firing pin in the bolt with the L-shaped end
of the piston extension that on the final forward
movement smashes into the prowruding firing
pm which 1n turn detonates and fires the car-
tricdge.

The bolt 1s securely locked to the receiver un-
til the bullet 1s clear of the bore. The greatly
reduced gas pressure is now diverted by means
of a large trombone-shaped pipe that, by use
ot its reduced force, evenly thrusts the gas pis-
ton rearward. Its first movement breaks the link
and the end ol the bolt is then lifted up out of
engagement with its locking recess. It starts to
recoll as the extractor first pulls the empty car-
tridge from the chamber and then holds it until
the ejector pivots the used case out through the
slot cut in the right side of the receiver. At the
end of its recoil movement under energy of the
compressed driving spring, the action starts in
counterrecoil movement to repeat the operation.
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MAUSER MACHINE GUNS

Background

Very lew arms companies have been as mmflu-
ential in world affairs as the Waftenlabrik
Mauser A. G. from the date of its mception 1n
1871 until the end of World War I1. At 1ts very
beginning Mauser products were used by the
German Government to disseminate German
belicls. The authorities of that country recog-
nized that by arming soldiers and police of
smallcr countries, 1t could also mfluence greatly
thewr military way of thinking.

The company was organized by and named
for Paul Mauscr, who devoted his life to the in-
vention and development of all kinds of weap-
ons in the mterest of his fatherland. The young-
est of 13 children, he was born on 27 June 1838
at Oberndorf, Germany., His father, Andreas
Mauser. was himself a master gunsmith in the
Government arms lactory at Oberndorl. At 12
years of age, Paul was already an apprentice gun-
smith. After completing his schooling, he and
several of his brothers were well established as
craftstuen in weapon construction,

Europe, as usual, was on the verge of a war
and voung Mauser was called up for military
duty in 1859, At this time he so impressed his
officers that he was mmmediately placed on in-
active status and given a responsible position in
the Royal Fire Arms Factory at Oberndorf,
where he might turn his creative talents to good
ends. [t was heve that he developed his famous
bolt-action rifle that was to become the design
pattern [or practically every military power in
the world. And here he organized the company
that bears his name.

It is not gencrally known that the first patent
to be applied [or by Mauser on his rifle was
sought from the United States Patent Officc. The
rifle was followed by numerous other inventions
that included many types of semiautomatic ac-
tions. They were later to be copied and modified

]

into full automatic mechanisms by arms design-
ers in every corner ol the world. These superb
small arms, both bolt-action and semiautomatic,
made the namce Mauser synonymous with ord-
nance ol exceptional quality. His conception
and development of this type ol armament
brought him tame and fortune, and his govern-
ment a chance to rise in military strength, Mau-
ser died in 1914 as his country stood rcady 1o
challenge the power of the rest ol the world.

Alter the war, the Allies occupied the coun
try with a commission cstablished in order to
limit the ability of the German arms companies
to produce for military use the many automatic
weapons that had proved so deadly. 'I'he Mauser
Co. continued 1n existence and it was hurt least
of all by the occupation forces, since its factories
turned out mainly rifles and semiautomatic
pistols.

The large machine gun producing plant of
Dcutsche  Watten- und  Munitions-Fabriken
(D. W. M.}, with which the Mauser Co. often
contracted, was completely dismantled and the
latter firm was allowed to acquire its patent as-
signments. Among them were the Luger pistol
and the many improvements by Karl Heine
mann on the Maxim machine gun, then known
by the D. W. M. code name of Parabellum. The
company was not permitted to manufacture the
Parabellum because ol the Versailles Treaty
and therefore, in order to remain solvent, an
output ol sporting guns and general small arms
was manufactured commercially  untl 1934
when Germany, under the Hitler regime, openly
began to rearm.

The Nazi high command, realizing the poten
tialities of the great Mauser organization, started
at once to recruit talent and make a loan neces
sary [or maximum production. In this manner
the Waffenfabrik Mauser A. G. was ofhicially
launched 1n an all-out race for arms supremacy.

g
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MG--34

Its first cffort was in the held of rifle caliber
machine guns. A pressing need at that rime was
for a single machine gun using the 7.92-mm rifle
cartridge, which would incorporate in it all the
special features ol modern weapons. It should
be capable of use as both a light and heavy ma-
chine cun and, il nced be. for antiaireraft work
against low llving attack planes. The basic de-
sigen for the weapon was sent to Mauser trom
Berlin and was the turther development ol a
mechanism patented by Louls Stange, an eNgl-
neer of Rheinmetall-Borsig. The specilications
further stated the weapon must leed from both
left and right and be fed by erther drum or belt.

The weapon conceived by the officials in Ber-
lin was the last word in machine gun design and
climinated the locking ring. In licu of this sys-
tem they recoinmended a rotating bolt head, the
origin ol which has been credited to Paul Mau-
ser, Ferdinand Mannlicher, and even Allredo
Scotti, True, Mauser, at a much earlier date.
successtully used a bolt that locked 1 a some-
what similar manner but for cnergy after un-
locking by recotl torces he resorted to the high
residual pressure in the chamber to give him
the needed power to complete the cyvele of op-
eration. Mannlicher and Scottr used a gas piston
both to actuate and unlock the operating mecha-
nism. Stange’s method, applied to the new
weapon, differed masmuch as it unlocked by re-
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Mauser Machine Gﬁl‘l, Model 1934, 7.92 mm,
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coil and used barrel energy and an accelerator
to speed the bolt action to the rear.

1he bolt body was first accelerated when the
unlocking cams were engaged. On release of the
bolt head. the rear portion ol the two-piece bolt
traveling at a high speed pulled the front piece
with it. A closely calculated distance for unlock-
ing, which utilized the sate but very high cham-
ber pressure then being exerted on the face of
the bolt, further added to the rate of fire. The
pressure and recoil lorces were both abetted by
the muzzle booster that htted over the end of the
barrel. The booster not only held the high gas
pressure atter the bullet had cleared, but made
it do double wark by bringing it to bear on the
barrel lace lTor additional rearward thrust of the
recoiling parts.

The result of Mauser’s development of this
method ol operation was called officially the
MG-34. It represented not so much a departurc
from conventional design as 1t did the sensible
application ol many well-established principles
in the design ol this most eflicient machine gun.
For mstance, the muzzle booster was so con-
structed that it served as a flash hider and front
barrel hearing as well as a gas trap,

IF'ew machine guns on first appearance showed
as much refinement as did the MG=34. The Ger-
man high command evidently was greatly 1m-
pressed as 1t was adopted in shorc order. Al-
though df:w.-'tfln:_q'nnfrnr was not begun untl 1954,
it was put into production in 1936. Its most de-
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Meuser Machine Gun, Model 1934 5, 7.92 wan.

sirable feature was that, even with a high rate
of fire, the straight-line action did not jar or
mnpede the gunner’s aim. The weapon was
nearly as accurate as an infantry rifle when fired
sinegle shot.

1The MG-34 soon became the standard ma-
chine cun of the German Army. It was mounted
for light machine gun work with a hipod and [or
heavy duty with a wripod that could raise 10 to
a high enough position to make it readily adapt-
able tor antiaiveraft use. A dual mount was also
made at a later date whereby two weapons could
be operated by a single soldier and, although
designed for antiaireratr use, it could and ofren
was emploved by armored vehicles.

The MG 31 can be described as beimne an ar-
cooled, rear-scared, short-recotl-operated, belt-
or drum-led, dual-purpose ligcht machine gun,
chambered for the 7.92-mm rifle cartridge.

[t normally employed a nondisintegrating push-
out type metal link belt, which came packed in
50-round lengths. [t was common practice m the
field for the gunner's helper to clip as many as
five such belts together. At the beginning of each
one there protruded a small rectangular tonguc.
while the last Iink contammed a matching hole.
To join as many belts as needed, the tongue of
one was merely passed through the hole i the
last link of another until 4 small projecuon in
the tongue snapped 1nto place, joining the whole
assembly together. The belted round then made

it impossible for the links to separate until the
cartridee was removed. In certiun held opera
tions necessitating rapid movement, a H0-shot
drum was often employed. The magazine hteed
against the lelt side of the receiver and was
loaded with a single 50-round belt.

To msure agamst liring out ol battery, a
mechamceal device, located on the riche side ol
the breech lock, serves as an obstruction to the
cocked firing pin. It can be removed only by a
short slopimg lace beneath the fronte end ol the
bolt carrier camming 1t down alter the barrel
and bolt arce locked together. "T'o avoid rebound
of the bolt assembly, a spring-loaded catch s
fastened at the rear end of the barrel extension
i the path ol the outer roller on the bolt head.
The prece 1s depressed during locking opera-
tions and rises again when the roller passes over
it, thus scrving as a sort of Hexible chock. Atrer
the lirst three-sixteenths inch backward travel
ol the barrel and bolt, the roller is lorced over
the catch and only then 1s the bolt free to un
lock.

Another satery that prevents accidental dis
charge 1s located 1 the receiver mimmediately
above the wtrigger. A reliet 1s cut in it that per
mits movement ot the sear when the lever is in
Fire position. The sear release 15 shaped hike
pivoting lever and, on Safe, it pins the front end
of the trigger bar, thereby preventing it from
actuating the sear,
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The firing pin, housed in the bolt body, is
cocked during the recoil movement. It 1s nested
inside its spring under constant slight tension.
Full compression on its rearward  travel 1s
reached by means of two cam shoulders at the
rear end of the bolt head bearing against corre-
sponding shoulders at the front end ol the bolt
carrier. During the partial rotation movement
brought about by unlocking, the carrier is
cammed back and the firing-pin spring com-
pressed. At this point the sear engages the notch
in the firing pin holding it back and is released
by the revolution of the bolt head after the bolt
15 locked to the barrel. This removes a safety
obstruction and at the same time lifts the end
of the hring-pin catch. allowing it to be driven
forward.

Upon pulling back on the top portion of the
trgger, lor single fire, the rear end of the lever
mounted on the trigger depresses the sear that
allows the bolt to go forward. The projection on
the bottom ot the bolt pushes down a short
upper arm of the sear-lever trip; this frees the
sear-lever bar to go [orward and the sear to rise;
thereupon, with the return of the bolt on its re-
cotl stroke, the sear 1s forced o 1ts recess in
the bolt holding it in the cocked position.

When the bottom part of the trigger is pulled,
lor automatic fire, the sear is depressed and the
bolt driven towards battery. Housed in the main
body of the trigger is a small auxiliary trigger.
Upon being retracted, its projecting lug at the
rear 1s raised above the trigger guide pin, thus
permitting [urther rearward travel of the larger
trigger than when firing single shots. Conse-
quently, it 1s not possible to aline the sear with
its recess in the bolt and automatic fire results.

The mechanical means by which the push-out
type link belt is fed into the gun is housed in
the cover group and has a pivoting arm the ribs
of which form a groove into which rides a stud
located on top of the bolt. A holding pawl under
spring tension 1s mounted 1n the feed slide and
positions 1tself behind each cartridge with every
throw of the slide. Heavy spring-loaded guides
press each successive round down into alinement
tor chambering, with the full indexing move-
ment of the cartridge belt.

When mounting the drum magazine, the feed
block must first be removed. The cover group
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is provided with an opening that 1s closed from
the weather by hinged flaps when the drum is
not in use. Beneath the cjection slot a dust cover
(for the protection of operating parts) auto-
matically opens when the trigger is pressed.

The ejector has no spring in its construction,
being in the form of a pin housed in the head
of the bolt. It has a cut-away portion for its re-
tainer that allows it a longitudinal travel of only
three-sixteenths inch. During recoil, when the
empty casc has been withdrawn the necessary
distance, the pin contacts a case-hardened stop
on the right side of the receiver body. The
empty cartridge is struck by the pin at the top
of its base, pivoting and at the same time knock-
ing it down through the ejection slot in the bot-
tom of the receiver.

The weapon was later altered for use in ar-
mored vehicles and differed from the parent gun
by having a heavier barrel jacket to adapt it to
a ball-type mount. It was known as the MG-34
(modified) and was followed by the MG-34-S
and MG-34-41, 1dentical 1n appearance except
for the barrel jackets but marked as distinct
models. They differed [rom the original MG-34
in the [ollowing points: (1) Full automatic fire
only; (2) shorter barrel; (3) a trigger group of
simpler construction: (4) a larger buffer; (5)
larger muzzles on the barrels to add mare sur-
face for booster gas to bear upon; (6) elimina-
tion ol the firing-pin nut; and (7) minor changes
in the feed system.

To fire practically any of the MG-34 machine
guns, the operator, if using a drum feed, presscs
a catch on the drum to slide back the cover. The
end of the cartridge belt 1s pulled out and in-
serted 1n the lelt side of the feedway. 'The drum
1s attached to the forward part of the receiver
guides, front end first, and the rear pivoted
around to the lugs 1n the teed block. T'he end
of the belt 1s then pulled to the right until the
first round is engaged by the three pawls on the
underside ol the feed cover. The gun is charged
by pulling the cocking handle smartly to the rear
as far as it will go, then shoving it forward until
the holding detent snaps into 1ts locking recess.
The catch on the safety lever i1s depressed to fir-
ing position until the letter F (Fire) is uncov-
ered.
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he M(3-34 Series. (A) MG-34. (B) MG-34 (Modified). (C) MG-34 §

(D} MG-34 /4l.

For automatic firing, the bottom part of the
trigger 15 pulled to the rear. This releases the
sear and the bolt, which has been held in the
cocked position, flies forward from the cnergy of
the compressed driving spring. A [ced piece on
top of the bolt, being spring loaded, rises and
strikes the basc ot the mdexed cartridge, push-
ing it out ol its hinked position for chambering.
Continuing on, the feed arm, actuated by the
projection on the top rear end of the bolt car-
rier, causcs the carrier to move the cartridge belt
over a half space.

At the same time, the two inner rollers on the
bolt head engage the cams on the barrel sleeve,
causing a partial rotation of the bolt head clock-
wisc so that the bolt buttress threads engage
those on the cam sleeve and lock the bolt to the
barrel. This movement also forces the extractor
lip over the yim of the chambered round. The
bolt carmer can now contnue forward just
enough to allow the firing pin to be driven into
the primer,

The counterrecoil stroke is stopped com-
pletely as the shoulder on the bolt carrier’s right

[ront sirikes the cocking-handle stop. The bolt-
locking catch has now lifted behind the outer
roller on the bolt head, and the exploding pow-
der charge starts recoill movement with barrel
and bolt locked together for three-sixteenths
inch of rearward wravel. The bullet has now
cleared the bore but a high residual pressure
still remains in the chamber.

The rate-ol-hre booster traps the muzzle blast
which reacts with great force on the face of the
barrel adding considerable thrust to the recoil
After three-sixteenths inch free travel, the oute
rollers on the bolt head contact the two cam
faces in tront of the barrel extension and the
bolt head makes a quarter turn counter-clock-
wise, thus unlocking the bolt from the barrel.
Recoil movement of the barrel is then stopped
as its cam sleeve burts agamse the shoulders in
the front end of the receiver. The leed arm stud
moves the feed pawl untl it slips over the firs
round in the helt. |

As the bolt continues to the rear, the empty
cartridge case is held by the extractor claw. The
latter had loosened the round by its initial rear-

R
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Comparison of Mauser Machine Guns of the MG-34 Series. (A) MG-34. (B) MG.34 [Moditied). (C) M&.31 S, (D) MG-34/41

ward movement when the bolt head rotated to
unlock, and now holds the base of the cartridge
o the tront of the bolt. T'he rear end of the
ejector pin next strikes its stop. pushing it
through the bolt face, pivoting and knocking
the spent case throngh the e¢jection slot 1 the
bottom of the receiver. The complete recoil
stroke of the operating assembly is finally stopped
by the buffer which absorbs the surplus energy
and deflects it forward into counter-recoil move-
ment to repeat the cycle,

The use of a rotating holt head in place of the
lockimg ring featured in earlier German machine
suns has caused writers to credit the series of
weapons that soon lollowed o other mventors.
But, it Stange’s patent granted in 1928 is checked
closely, 1t will be disclosed that the roller lock-
ing arrangement will accelerate the rear portion
of the two-piece bolt by recoiling barrel move-
ment at the mstant ol unlocking. While carhier
machine guns had locked and freed the bole by
wrning the heacd of this part, thev most cer-

rainly did not urilize speed of barrel recotl to
accelerate 1ts movement rearward.

[t has been a moot question as to why the
locking ring, successfully used by early ground
cuns, was suddenly dropped in [avor of this sys-
tem. The answer scems to be that the locking
ring made barrel change. although fast, possible
only with components that later had to be re-
moved from the hot barrel and placed on the
cool one. The rotary bolt allowed all operating
parts to be retained in the receiver while the
overheated barrel was quickly removed by itself,
This teature alone justified the substitution.

The German field manual recommended that
a barrel change should occur after 250 rounds
had been fired continuously or with only short
pauses between bursts. The following procedure
was specthed: "T'he operator cocks the bolt to the
rear alter setting the selector lever on Safe. He
depresses the recerver catch just below and back
of the back-sight pivot and turns the receiver
body 180° to the left. The muzzle 1s then raised
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until the barrel drops out of the rear end of the
jacket, alter which 1t is lowered and a cool barrel
dropped m. The recewver is turned to the right
until the catches snap into the holding detents.
The operator switches to Fire and grasps the
cocking handle with his right hand. The trigger
1s pulled with the other hand and the bolt goces
home slowlv, The weapon 1s now ready to be
cocked and firing resumed.

The ftollowmg arms firms manulactured the
MG-31: Mauser Werke and Maget, both of Ber-
lin; Gustloff Co., of Suhl, Saxony: Steyr-Daimler-
Puch A, G. of Vienna: and Wallenwerke Brumm
A. G ol Crechosloviakia.

M(—81

In 1936 when the MG-34 was put into pro-
duction lor the ground troops, the German Air
I'orce became interested m o the weapon as an air-
cratt machine gun for flexible and fixed mount-
ing. The rifle caliber gun then m use i German
aircraft was the MG-1J5 manulactured by Rhein-
metall. "The MG-15 was slow and expensive to
produce so the Mauser fivm was directed to de-
velop an aircralt weapon, using the 7.92-mm rifle
cartridge, and incerporating the bolt action of
the MG-34. The new design was accepted in
1938 and put imto production by Mauser i 1939,

For flexible mounting where an operator was

L
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Mauser Aircraft Machine Gun, Model 81, 7.22 mm, Dual Mount.
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available to hand charge and fire the picce 2
pistol grip handle was used. A strong spring
bufter, fastened to the rear and nside the re
cerver, was also added.

This weapon was designated the MG-81. A
small cocking handle was located at the rear of
the receiver. It had a very high rate of fire, of
ficially listed as 1,000 to 1,200 rounds a minute.
A murzzle booster with a small orifice and an ab-
normally strong bufler spring was responsible for
the merease over the MG-34, which was closely
copied in operating action. No provision was
made for iiring single shots.

A very odd thing about the design of the gun
was that its muzzle booster had no Hash-hiding
device attached to the end, as did all the other
German machine guns ol this type, whether for
aircralt or ground use. Since 1t was produced
lor Hexaible mounting where 1t would be manu-
allv trained and lived, it was mystifying that this
extremely high-speed short-barrel gun did not
employ the conventional cone-shaped flash hider.

Feeding was done by means of a flexible disin-
tegrating mctal link belt rather than the saddle
drum magazine used on its predecessor. The am
munition box could be attached to the side ol
the receiver, if desired. and pevimiteed burses ol
longer duration than did the drum arrangement.
Power-driven turrets were being mtroduced at

<l B o=
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about the time this weapon made 1ts appearance
and resulted in making the observer and his free
gun practically a thing of the past. In view also
of its small caliber the weapon was destined to
occupy a very minor position in World War II.

The MG-81, however, was the first aircraft
machine gun to be installed by the Germans in
twin mountings. It was so mounted in the Bola
817, and a few were later placed singly 1n the

JU-88-Ad, FW-189, and ME-110.
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The weapon was manufactured for the Ger-
man Luftwafte by the following firms: Mauser
Werke A. G., Oberndorf, which fabricated 16.-
000; Norddeutsche Maschmenfabrik G. m. h.
H., Wittenberg; I. C. Wagner, Muhlhausen;
Heinrich Krieghoft Waftfenfabrik, Subl; and L.
O. Dietrich, Altenburg. Wallenfabrik Brunn
A. G. also produced the MG-34, 1n addition to
the ZB weapons, lollowing the German occupa-
tion of Czechoslovakia.
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JOHNSON LIGHT MACE

Melvin M. Johnson, |r., is one of America’s
oifted gun designers. Born in Boston in 1909,
he is a graduate of Harvard University and
Harvard Law School. In 1933 he was commis-
stoned 1n the Marine Corps Reserve and became
captain in 1938. As early as 1937 Johnson pro-
duced experimentally a prototype hight machine
gun chambered for the caliber 30/06 United
States infantry rifle cartridge. Empty, 1t weighed
only 1214 pounds and was capable of delivering
a maximum rate of fire of 500 shots a minute.
The weapon had many good features, but the
American Government viewed it with the cus-
tomary caution it displayed toward progressive
ideas on automatic arms.

After his rough version of the machine gun,
Johnson modified and redesigned it in the years
that followed. About 1 July 1940 he completed
his first model of the Johnson light machine
cun. It had a horizontal feed, and fired from an
open bolt on automatic and from a closed one
Oon Semi-AutoImatic.

In 1941 the light machine gun was tested by
the Marme Corps at Quantico, Va., including a
parachute jump from 400 feet. Packed in a
pouch, the gun was assembled and fired within
90 seconds from the time ol the jump.

The Marine Corps Fquipment Board recom-
mended its adoption for 1ssuc to parachute troop-
ers and raiders. It was used in Innited quantities
with considerable success by Marine units in the
Pacific and by the Army’s First Special Service
Force m the Italian campaign and landings in
southern France. The annals of the latter group
state that “pound tor pound 1t was the most
vialuable armament the Force possessed.” About
5000 Johnson light machine guns in all were
produced by the manulacturer, Johnson Auto-
matics, Inc., Boston, Mass., at a plant in Provi-
dence, R. 1.

In Augnst 1942, after seven months of war, the
United States Army Ordnance Department
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hought five Johnsons [or test and experimental
iring. It was reported, atter examining the weap-
ons, that “while called light machine guns by
the manulacturer, they are not considered such
by the War Department since they do not use
belts but are fed from 20-round magazines.” This
aflicial decision seems odd since the Browning
Automatic Rifle was fed in the identical manner
with the same number of rounds.

The five weapons, after a visual inspection,
were shipped to Aberdeen Proving Ground for
check firing. There it was discovered that the
salety lever was delective and the group was
promptly sent back to the manufacturer for cor-
rection. Upon being returned to the Proving
Ground in September 1912, a total of 50 rounds
was fired from cach of the five. 'T'hen all were
shipped to the Infantry Board to fulfill a request
f[rom that organization to see them.

No further government testing was done until
December 1943 when the Johnson firm offered
an 1mmproved model to the Ordnance Depart-
ment. Incorporated in its construction were
many things found more desirable as a result
of over two years of combat use. The new ver-
sion, known as the Model 1944, had only 11
parts and could be field stripped in less than 20
seconds and reassembled n 30 seconds. The
method of operation was unchanged, short recoil
with unlocking timed to coincide with a high
but safe operating gas pressurc.

The 1944 model differed (rom earlier designs
in that it had a folding monopod mount and a
slight 1mprovement in barrel change. A feld
cleaning kit was placed in the butt stock of the
cun. In some experiments at the factory a muz
zlc booster was used to accelerate the recoil forces
for a higher rate of fire. This did hasten the cycle
ol operation but resulted in considerable break-
age. For an inlantry weapan its rapidity of fire
had always been considered as high as needed
and the muzzle attachment was dropped.
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Melvin M. Joknsaon, Jr., Firing the Weapon IHe Designed.

In automatic fring, rotation of the bolt
tripped the scar releasing the spring-loaded firing
pin. For semiautomatic discharge, the trigger
had to be pulled with cach shot. 'The Aberdeen

report ol this model stated: “Test results were

generally very satisfactory under normal condi
tions. but unsatisfactory under adverse condi-
tons of mud, cold and dust.™

Acain the weapon was returned to the lactory
ancdl in March 1914 1ts perlormance showed con-
sderable nnprovement under adverse conditions,
It fired successtully during the standard rain test
lor 200 rounds, but became more difhcult to
operate as the wrial progressed, finallv becoming
moperative after the 383rd round.

It failed to five full or semiautomatic alter
the dust test with either a clean or dusted maga-
rine, When the weapon had been hiberally oiled,
1 dusted magazine was fired without difliculey.

Also 100 cartridges were fired without interrup-
tion after 17 hours in a cold room at a tempera-
ture of 40 degrees below zero Fahrenheit.

The Marine Corps Equipment Board had
been testing similar guns at Quantico, Virginia,
and this board recommended that the Johnson
light machine gun be adopted in place of the
Browning Automatic Rifle. "The sugzestion was
not followed for the reasons stated below:

“(1) The swilt tempo of Marine Corps opera-
tions with subsequent limitations on training
time available. (2) The fact that the Marine
Corps considers itself to be a customer ol the
Ordnance Department in sinall arms matters, and
consequently, is reluctant to adopt an automatic
shoulder weapon which is not an Army stand-
ard.”

The same letter from the Commandant of
Marines provided support and recognition ol
the inventor's contribution:

“The Marine Corps desires to lend nmpetus
to the contmual development ol the Johnson
lieht machine gun, and stands ready to perform
such functions in that connection as may be con-
sidered desirable.”

The Ordnance Department at a later date
(May 1945) reviewed all the mformation avail-
able and decided o purchase 10 guns and acces-
sories which were delivered and distributed as
follows: Infantry Board. 3; Marme Corps, 2
Aberdeen Proving Ground, 2; Headquarters,
Army Ground Force. I: and Small Arms Devel-
opment Division, 2. All spare parts were sent 1o
the Aberdeen Proving Ground.

A final report on the Johnson weapon was
made in October 1945, three months after the
end of the war. No delinite conclusion was cited,
but 1t was intimated that it would be desirable
to convert it to a belt-fed machime gun and that
research and development were continuing.

Undoubtedly the Johnson light machine gun
was an excellent weapon with many attractive
and novel features. many of which were quickly
copied by the enemy.

The sclector switch 1s located on the right side
back of the top part of the trigger. For semiau-
tomatic lire the change lever is rotated into the
forward position. If the cocking handle is pulled
back to the rear and released, it will chamber
the round and lock the bolt ready for single shots
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Johnson Light Machine Gun, Madel 1341, Cal. .30/06,

at cach trigeer movement. When the automatic-
firc position is used. the holt will vemain re-
tracted at the end of each burse, allowing air to
circulate through the open bore.

[f. after firing a short burst, it is found de-
sitable to recharge the magazine, it may be done
by inserting the fiveround chips through the
loading aperture on the right side ol the receiver.
regardless of whether the bolt is open or closed.
In semiautomatic fire a full magazine can be
kept available for an emergency that would call
for an extended burst. Loading m this manner
is not normally intended for automatic fire, as
replacing the magazine with a [resh one is but
a matter of seconds.

One ol the most desirable features on this
licht machine eun is the gunner's ability to fire
semiautomatic with a closed bolt merelv by
changing the selector switch with hinger pres-
sure. Thus shooting was as accurate as with anv
similarly constructed rifle Lurching forward off
the rear scar, an act that disturbs aim 1 all
guns emploving the rear sear for inerta firing.
is thus eliminated in this method ol single-shot
firing.

It would seem impossible to make a quicker
system of barrel change. On the 1941 model with
the bolt at the rear. the point of a bullet 1s in-
serted in the latch and shoved forward. This re-
leases the holding catch and forces the barrel
lorward due to the action ol the barrel return
spring. The barrel, if hot, may then be shaken
all the way out, or withdrawn if it can be
handled. To assemble, the cool barrel 15 shoved
down as far as it will go. Upon being seated, the

locking latch will be cammed 1into place holding
it secure. During demonstrations a complete
barrel change has been done in six seconds.

To fire the Johnson light machine gun, a
loaded clip is inserted in the left portion of the
receiver until the holding catches click into en
oacement. If automatic hre is desived, the selec
tor switch is set and the cocking handle pulled
all the way back or untul the rear sear engages
its notch in the bolt. When the trigger 1s pulled,
the connecting sear 1s released from the bole, al
lowing it to be thrust forward bv compression
ol the driving spring in the butt stock.

Alter pushing the cartridge out of the maga
zine, the bolt chambers it as the extractor cams
its claw over the rim. Just below fnal forward
movement 1s halred, the lockineg cam on the
rear of the bolt rotates the latter prece. It is fully
secured as the action goes through a 20-degree
are, engaging all cight of the locking lugs. "This
last movement also releases the hiring pin which
(lies forward, detonating the primer.

When the cartridge is fired, the barrel, 1ts ex
tension and bolt locked together recoil for a ful
one-cighth inch at which point the angled face
of the operating cam contacts its corresponding
face in the receiver body. This causes the holt
to rotate until the picce is free o recotl. "This ad
s timed to coincide with a high residual pres
surc in the bore which adds to the speed of the
bolt. The barrel, traveling only seven-sixteenth
of an inch rearward, 1s brought back to batter
by 1ts return spring.

The locking angle on the lugs permits suf
ficient creep during the act ol unlocking. The
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Johnson Light Machine Gun, Model 1941, Dizassembled. For Paratroop Work.

empty cartridge is jacked back and freed in the  out of the lips of the feed svstem and starts to
chamber so that the extractor has only to hold it chamber it. As long as the trigger is held 1o the
in position for ejecting. This is done when the  rear, the cvele will continue.
gjector strikes the base of the round and kicks it In adchition to his light machine gun. Meclvin
out the right side of the receiver. The bolt con- Johnson developed and produced a highly re-
inues to go 1o the rear until stopped hy the carded  semi-automatic rifle, some 50,000 of
compression of the driving spring, which were made and delivered during the war
All operational parts are then put in counter to various Allied forces. He also originated. at
recoil. As the bolt passes the rear of the maga-  the request of the Navy Department, a 20-mm

7ime mouth, its face pushes the next cartridge aireraft cannon.
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MG-42 MACHINE GUN

In 1942 the Germans, alter nearly 3 years ol
war, mntroduced into their services a machine
gun known as the MG-42. It represented dur-
ing World War 11 one of the finest machine guns
manulactured lor effort and money expended.
The Germang, using the already highly success-
ful MG-34 as a guide [or such factors as length,
weight, ballistics, and rate of fire, attempted to
solve tor the duration of the war their army's
light machine gun problems. Only the soundest
and most proved features known to them were
put Into s construction.

It was a weapon of devisement, contributed
to by many, rather than the smgle mvention of

i

any individual. For mstance, the barrel change
was an improvement over the Italian Breda, and
the locking was an adaptation of the patented
locking arrangement of Edward Stecke, a citizen
of Warsaw, Poland. It 1s believed by many that
with the overrunning of Poland i 1939, one ol
the things scized by the Germans was a mock-
up of a machine gun having Stecke's locking
action. Realizing that 1t had many advantages.
they added it to the list of fine leatures 1o be
incorporated in a single ideal machine gun.
After the mechanism was finally decided upon,
Dr. Grunow, a German industrialist, whose spe
cialty was mass production by metal stampings,

=

Machine Gun, Model 42, 7.92 mm.
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was ordered to devote his talents toward manu-
facture of the weapon without cmploying coms-
plicated methods or equipment. Dr. Grunow's
accomplishment of this task by extensive use of
pressing, riveting, and spot welding was a thing
that will be studied and closely copied in ma-
chine gun construction lor years to come. While
its finished appearance was by no means as strik-
ing as that of other German machine guns, its
battle life and performance was even greater
than the normally high German standards for
such arms.

The need tor frequent barrel change because
of the unusually fast rate of fire was met by the
introduction of a most novel and efficient method
for accomplishing 1t. A barrel throw-out lever
was hinged on the right side of the recerver. It
could be swung out bringing with 1t the hot bar-
rel, which was supported by a metal loop at-
tached to the inside of the actuating lever. The
barrel could then be pivoted out of the rear of
the barrel jacket and dropped without handling.

Feeding was done by a continuous metal belt
through the feed block. Two feed pawls were
linked to the [ront end ol the arm by an inter-
mediate link in such a way that when one was
chambered, the other was being positioned he-
hind the next round in the belt. Loading was
thus pertormed in two stages instcad of one
continuous movement. [his made lurching of
the belt less violent and did not impede the gun-
ner’s aim.

The Germans, being perlectly satishied with
its ballistics, adapted the MG-42 to take the
7.92-mm 1nfantry rifle cartridge. Although 1t
did not weigh much more than an ordinary mili-
tary rifle, no provision was made whereby it could
be fired single shot, the only two settings on its se-
lector switch being for S«fe and for Auiomatic
fire,

The system ol operation was short recoil. Free
travel of locked bolt and barrel was allowed for
a short distance. The bolt was then unlocked and
the high chamber pressure being held by the
muzzle booster exerted itself on the barrel face
and through the bore to the now empty car-
tridge, thus giving an abnormal rate of fire for
such a light firing mechanism. Its cyclic rate,
when using special ammunition, was asserted to
be 1.350 rounds a minure and the normal num-
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ber of rounds per minute with standard am-
munition was 1,200 shots. While this may seem
unnecessarily high [or an infanuy weapon, its
importance tor fire power effect was obvious.

In lieu ol the rotating holt head, successtully
used on earlier machine guns of this type, lock-
ing of the bolt to the barrel was achieved by
means ol a wedge situated in the bolt head. This
wedge was formed by two locking pieces, each
being a small two-dimensional rollet arranged
symmetrically in slots in the sides of the bolt
head with their axles vertical. 'The rims of the
circular locking pieces were forced ontwards
so that the axles which projected above and
below the slots engaged corresponding grooves
in the barrel extension. On recoil the locking
parts were forced in by stationary ramps and the
light bolt was [ree to move to the rear under the
action imparted by the gases Irom high chamber
pressure exerted on the bolt face by the spent
cartridge case. |

The MG—42 was used with a bipod as a light
machine gun, and on a tripod as a substitute for
the heavier type. The barrel-jacket cover and
[eed parts and receiver were constructed of
stamped lightweight sheet steel welded length-
wisc. 'I'he bolt’s slideways were weided inside the
receiver. The shoulder piece was made of plas
tic. On the right side of the barrel jacket a long
slot purposely was lelt open so that the barrel
could more easily be removed. Manipulation of
the lever in the receiver on this side would force
the rear of the hot harrel out and allow iL to
slide untouched to the ground.

As an example of the thoroughness ol design
whereby each component or accessory performed
as many functions as possible, the muzzle booster
1s perhaps outstanding. This simple device, [as-
tened to the forward end of the barrel jacket,
not only trapped the still expanding gases after
the bullet lelt the bore, but it also served as a
front barrel bearing and flash suppressor. It was
so slotted that the escaping gas, after it had been
reworked, hit against angled buffers to serve as a
muzzle brake for stabilizing the weapon during
a short burst at an abnormally high cyclic rate.

The Germans, in developing and producing
the MG 42, abandoned all former rules and
regulations on bath production and finishing of
material. This led to the erroncous beliel that
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Components of the Machine Gun, Model 42,

a desperate shortage of certain materials existed
in Germany and that automatic weapons ol in-
ferior quality were being made, since externally
they did not meet the erstwhile meticulous Ger-
man standards. The truth ol the matter was they
simply had mastered the art of producing line
automatic Weapons with no more expense and
time than would be needed to make a dozen
cap pistols.

About the only real weakness was its variety
of tactical uses, in line with a typical German
characteristic. Once a fine weapon has been
production, invariably an attempt was made to
adapt 1t to every conceivable use from anti-am-
craft in batteries to individual-burst fire by the
infantryman. Its employment by the latter -in-
cidentally was 1ts most eflective. And while many
have pointed out that its terrifically high rate ol
fire for infantry use would make the muzzle
climb if a long burst were tried, 1t must be re-
membered that the weapon was ordinarily only
fred for a fraction of a second during each burst.

Since it was being discharged at a rate of 22 shots
a sccond, the strikmg bullets could be held to a
small cnough area to cover it thoroughly. I
acted more in the capacity of a long-range shol
gun than as a machine gun. The German Army
considered the MG-42 one of the most excellent
weapons known not only for inflicting heavy
casualties on infantry in movement but doubly
so for its effectiveness in kecping the enemy
pmned down when dug in.

Ammunition was fed to the weapon by flexible
metal belts, each holding 50 rounds. that could
casily be spliced to any length desired. A drum
magazine, also holding onc 50-round belt, could
be attached to the left side and a few have been
known to be modified to take a saddle drum
feed that held 75 belted cartridees. _

In loading the MG—-42, the feed cover can be
either open or closed. so long as the first round
1s positioned at the cartridge stop. The spring
loaded cover for keeping dirt out of the ejection
slot flies open the instant the trigger is pulled
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back. When firing has been interrupted for any
length of time, this piece 1s snapped shut by
hand. It is one of the easiest known machine
guns to unload. The sclector 1s simply switched
to Safé and, after unlatching, the feed cover 1s
raised as far as it will go. The remainder ot the
belred ammunition can then be hifted out.

The bolt is removed first by letting it 2o home,
then by twisting the butt stock to detach the lat-
ter. The driving spring and bolt then slide read-
ily out the rear. The barrel has a relatively short
but heavy barrel extension which is screwed to
its alt end.

To fire the MG—42, the operator, gencerally
from the prone position, puts the tab end of the
cartridge belt through from the left side of the
feedway and pulls to the right until the first car-
tridge comes to rest against its stop. With the
weapon sct at Safe, the charging handle on the
right side of the gun is pulled all the way to the
rear. The searing device will then engage its
lncking notch in the bottom of the bolt. The se-
lector switch is turned to Fire and the trigger
pulled.

As the bolt is thrust forward by the compressed
dniving spring. the bolt lace knocks the cartridge
“out of 1ts link ahead of the counterrecoiling parts
into the chamber. As the movement continues,
a locking stud on each side and at the [ront of
the bolt starts to engage a corresponding cam
in the barrel extension. By forcing the lugs into
their locking recesses, the bolt face 1s brought se-
curely behind the base of the already chambered
cartricdge. Final movement cams the extractor lip
over the rim and into the cannelure of the
round. At the same time, the firing pin, which is
tow an integral part of the rear portion of the
bolt, 1s driven forward by inertia and detonates
the primer to cxplode the powder charge.

While the powder gases are reaching peak pres-
sures and the bullet is still in the bore, the bolt
s held securely to the barrel, both pieces travel-
ng rearwards as a unit until a distance of one
half inch 1s reached. Then travel of the barrel
ind its cxtension is stopped. At the same time
the pins 1n the locking head are cammed out hy
eontact with the unlocking ramps, withdrawing
them from thcir scats. The bolt 1s thus freed to
continue to the rear, accelerated by the impact
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of the high residual pressure in the bore on the
face of the bolt, while the barrcl-return spring
pushes the barrel and extension back to battery.

The cartridge case loosened by the first act of
unlocking is carried to the rear by the extractor
and 1s held until the ejector knocks it through
the opening in the bottom of the receiver. The
hrst movement ot the bolt in recoil levers the
next round in the belt into position and places
the feed pawl behind the next cartridge as the
bolt continues to go rearwards until it strikes
the strong helical spring located in the shoulder
stock. Deflection. working in conjunction with
the stored energy of the driving spring, starts
the operating parts back into counterrecoil to
repeat the cycle of operation.

When placed in use as a heavy machine gun, it
was found necessary to provide a specially con-
structed muzzle brake for the MG—42. 'T'he device
counteracted the tendency of the muzzle to jump
when a burst ol long duration was fired. This fol-
lowed the wunsuccessful trials of a standard
booster. The first use of the specially designed
muzzle brake was late in 1943 and it was con-
tinued effectively until the war’s end. The brake,
which was attached to the flash eliminator and
gas-pressurce trap. had two baffle plates and was
made to give more braking eflect and lower
cyclic rate than did the standard one.

The following arms plants manufactured the
MG-42 for the German Army: The Johannus
Grossfuss Metall- und Locierwarenlabrik, Dao-
beln, Saxony (Dr. Grunow was on its stafb);
Mauser Werke, Berlin; Maget, Berlin; Gustloff
Co.. Suhl Gun Works, Suhl, Germany; and
Steyr-Dammler Puch A. G., Vienna, Austria.

Alter the United States entered the war
against Germany, the Ordnance Department
sought to copy a captured German MG-42. The
Saginaw Steering Gear Division of General Mo-
tors was given the assignment. Drawings were
completed in June 1943 and the first guns pro-
duced were test fired on 1 October 1943, Serious
maltunctions were found to result and the com-
ponents were then reworked. When it was
thought to be ready, it was again put on trial in
February 1944. The results were so discouraging
that the discharge of a hundred rounds had to
be done in bursts of two and three shots. Again
the parts were modified and “beefed up” until it
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Machine Gun, Model 42, 7.92 mm. View Shows Cover Open and Barrel Release Latich Open with Barrel Partly Removed.

was thoueht to be capable of the basic 10,000-
round endurance test required by the Army
betore being considered even for limited use.
Alter 1,483 rounds had been expanded, the test
was stopped, there having been over 50 serious
stoppages.

An intensive study was ordered on the failure
of American engincers to copy successfully this
German machine gun which had been stamped
out of the most ordinary of materials. The in-
vestigation revealed that madequate compensa-
tion for the diflerence between the cartridge
length of our caliber .50 M2 and the German
7.92-mm cartridge case had been made and that
the receiver on the American version was too

long. The rear lugs on the bolt body also had not
been placed far enough back to allow the boli
[ace to recoil behind the ejection slot in the bot
tom ol the recerver. As a result the recerver yoke
interfered with the cartridge guide plate by a
much as a quarter ol an inch.

It was concluded that extensive redesion
would be necessary to correct these serious de
fects in both receiver and bolt mechanisms and
turther expenditures or developments were or
dered stopped. Two models of this American
made failure, known ofhcially as Machine Gua
Cal. 30124, were shipped to the Springfiel
Armory and placed in its muscum for reference
and historical purposes.



Chapter 34

FG-42 MACHINE GUN

German military and industrial leaders, be-  gun. called the FG-42. Tt was promptly confused
heving they had taken care of mlantry arma- with the MG—42 by observers reporting the in-
ment needs, next turned thetr attention to a  cdent. The designation given the an-horne
machine gun on which consideration had to be weapon represented the initals for Fallschirm
aven to balance and hightness ot weight. This  Jaeger Gewehr (paratroop machine gun).
weapon, manulactured by Heinrich Kricghott T'he gas-operated, air-cooled, bipod-supported
Waftentabrik, Suhl, Saxony, was intended lor weapon had a large venulated lore-arm grip
air-borne soldiers, a mode of warlare so far un- and an unusually hight and short shoulder stock.
ried. With the invasion ol Crete by air the Ger- [t weighed only 14 pounds with bipod and a
mans introduced the new paratroop machine loaded clip magazine that held 20 rounds. The

Machine Gun, Model FG-42, 7,92 mm.
925512"—351—— 23 A80
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receiver body, which contained the slideway for
operating parts, was stamped out of sheet metal
The fixed barrel was permanently fastened both
fore and aft by having the receiver swaged cir
cumfcrentially m a recess around cach end and
then further secured by the locking pin. A pro
jection on the left side opened to permit inser
ton of a fresh loaded magazine when all car
tridges were expended from the previous one,
When not in use, 1t was closed by two metal
spring-loaded Haps which flew open when then
latch was shoved forward.

—— W

——

———
—

—
o
;

A combination Hash suppressor and muzzle
brake was screwed on the muzzle end ol the bar-
rel, being held in place by a spring latch attached
to the front sight. This device absorbed a high
percentage of the recoil forces. A gas cylinde
beneath the barrel was held in place by a locking
nut. An ortlice selecior permmitted the gunner 2
regulate the amount of gas going into the cylin
der [rom the port m the barrel, center punci
marks showing him in advance whether the
movement would position a large or smal
orifice. |

1 4
—

”'Illﬂ IR

The gas cylinder had four equidistant port
located far enough away from the forward enl
to permit the piston rod to unlock before un
covering the ports. It then discharged the e
panding powder gases at the end of its rea
stroke and took 1n air on the return movement
The gas piston consisted of a4 tube closed on th:
forward end. Its rear portion had a recess ma
chined in its upper side in which a rear-searing
device engaged. Two D-shaped holes were ma
chined at its middle to contain a cocking handlc
The driving spring, held in place by a guide, wa
inserted into and housed by the gas piston. 4
rather strong spring-recoil bufter at the rear ¢
the receiver, just aft of the gas piston, was dr
signed to stop the latter on completion of 1ts e
coil stroke. The rear-inserted bolt  assembly
operated in a shideway in the receiver, while d
cartridge guide stamped in the receiver, held
the cartridge in alinement for chambering.

the Bolt.

The two halves ol the sheet-metal trigge
mechanism  were welded together. This uni
housed the sear, selector switch, and safety laich
A scar protruding through the receiver aca
against the underside of the gas piston and pe
mitted the gunner freedom to fire cither sing

ection Drawing of the Machine Gun FG 42, Showing the Action Immediately After Firirg, Gas from the Barre. [s Acting on the Piston Which W:ll Rotaie and Unlock

3
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shat or full automatic. The short wooden stock
was held in place by a spring-loaded catch and
ould be readily removed by depressing the lock-
ng latch located at the right rear.

The Germans, being on the receiving end of
the very efficient Lewis gun during World War
[, developed a great respect for this fine and re-
liable mechanism. It is natural that, when pos-
sible, many experiments were conducted in order
o incorporate any single feature or the whole
basic action for their own advantage. The FG--42
was the result. TTowever it was so highly reiined
and modified to meet special needs that 1t was
hardly recognizable. The most unusual feature
was the cleverly designed triggering mechanism
that enabled the operator by a turn of the selec-
tor switch to fire full automatic or single shot.
At the same time 1t gave the gunner tne privilege
of firing with either a closed bolt for accuracy
when used single shot, or of leaving the bolt n
the open position [or cooling purposes at the
completion ot a burst of full automatic fire.

This weapon represented the highest degree
of rechnement the Lewis type of automatic firing
mechanism had ever attained and was well de-
signed For its intended purpose.

To fire the FG—-42 tull automartic, a loaded
20-shot magazine is inserted after the spring-
loaded flaps over the feedway are opened by re-
leasing the catch. The safety lever, locked in the
up position, 1s pushed down and the sclector
switch swung forward to Full awtematic. The
cocking handle, grasped on the right side, is
pulled smartly to the rear until the gas piston
and bolt are held there as the rear scar engages
its locking notch beneath the piston. The weapon
5 now cocked and a cartridge 1s positioned for
firing.

When the trigger is pulled, the driving spring
thrusts the holt and piston forward. The [ace ol
the bolt engages the base of the first cartridge
n the mouth of the magazine. As the round 1s
forced forward, it leaves the magazine and is
directed by the cartridge cuide for alinement
with the oncoming bolt and chamber. As the

bolt reaches the end of its forward motion, the
extractor lip snaps over the cartridge rim and the
bolt tace seats against the breech end ol the bar-
rel. The locking recesses are in position with the
lugs on the bolt. However, the piston can sull
continue to travel and, mn 1ts attempt to do so,
the beveled projection riding in the curved slot
in the bolt body causes the bolt to rotate the
lugs in their recesses and lock the pirece. '1his act
removes the obstruction that has been holding
the action rearward. The added free travel per-
mits the gas piston to drive the firing pin throngh
the bolt face into the primer which in turn fires
the powder charge.

The bolt remains securely locked supporting
the cartridge while the bullet is in the bore.
However, when it has passed the gas orifice, a
portion ol the expanding gases is let into the gas
cylinder through one of the four regulating ori-
fices. Pressurc is exerted on the gas piston which
starts to move rearward, carrying witch ic the fir-
ing pin held by the yokelike section on the rear
part ot the piston. The bullet 1s now clear of the
muzzle and the yoke, after having had a free
travel inside the bolt for over an inch, starts to
act against the cam causing the bolt to rotate and
become disengaged from the barrel extension.

When unlocking is complcete, the bolt 1s free
to be speeded back by the high residual pressure
in the chamber. As it continues rearward, the
empty cartridge case 1s withdrawn by the extrac-
tor und its rim brought into contact with the
¢jector operating through a slot in the bolt body.
T'he empty case pivots about its extractor and 1s
knocked through the ejection slot in the right
side of the receiver, where 1t is deflected forward
by a curved piece that is lastened rigidly o the
outside ot the receiver for this purpose. Addi-
ttonal movement rearward during the recoinl
stroke compresses the driving spring. The re-
mainder of the energy of the operational parts
is absorbed by their striking the heavy spring
buller. The latter, assisted by the driving spring,
deflects the action forward to repeat the cycle
of operation.



PART V
AUTOMATIC AIRCRAFT CANNON

After reviewing the material on the more recent large -bore automatic-
firing mechanisms, it seems guite obvious that [uture armament of aircraft
for vears to come is to be found in this type of weapon., While quite ironi-
cally the bulk of our source material is in this particular field, due to security
reasons the amount that can be openly discussed has become less and less. Only
features that have been well known over a period of years are mentioned.
All other modcls having peculiarities of construction that might reveal pos-
* sible improvements in [uture design have been purposely deleted Irom this
publication,



Chapter 1

DAVIS NONRECOILING GUN

When representatives ol the great powers al-
hxed thewr signatures to the treaty in St. Peicrs-
burg, Russia, in 1868, their main purposc was to
eliminate the possibility ol using explosive and
purposely deformed bullets on personnel in war-
are. In order to mmsure that no such projectiles
be employed against the individual soldier, they
collectively agreed to set 450 grams as the legal
minimum weight for a projecule and its ex-
plosive content.

This simple specification made it impossible
lor any nation to put a bursting charge in any
bullet ol small dimensions. In fact, at this time
no firearm existed which could utilize success-
fully a projectile based on these figures. It re-
mained tor the weapons manufacturer, B. B,
dotchkiss, then producing manually operated
machime guns in Paris, Irance, 1o design the
minmmum size i artillery shells 1o be cffective
and sull come within the legal requirements.
L his Hotchkiss projectile had stability of flight,
c e penctration, and grcat destructive power

om blast. When gaged up, it was found to be
Ji-mm in diameter.

Lhe humanitarian intentions ol the delegates
who attended the convention resulted in a great
restriction  on - amcraft armament all  though
World War I. For any plane that carried guns
other than those in the rifleccaliber class had
cither to use a solid nonexploding projectile or
mount at least a 37-mmn cannon. As the cannon'’s
slow rate of fire did not warrant employment of
the nonexplosive shot, armament  designers
turned their attention to adapting shrapnel-fir-
ing cannon to the flimsy aircraft of the time. As a
result, World War I saw aircralt weapons with
bores cqual 1n size to those used in another war
some 25 years later.

The first recorded method of fiving an artil-
lery piece n the air was the invention of Com-
mancer Cleland Davis, an Annapolis graduate
with a brilliant career, including a citation for
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bravery in commanding machine gunners in the
Manila campaign of 1899, His simple but unor-
thodox 1dea was so far advanced beyond the
times that it reappeared as a “new discovery” n
the latter days ol World War 11, In attempting
to overcome the terrilic recoil forces ol artillery
mounted i aircratt, he applied on 22 August
L9411, tor a basic patent on recoilless artillery and
elecctric primer agniton. His wording 1n the
patent claims bears repeating in order to show
just how prophetic his conception was:

“It having been demaonstrated that it 1s prac-
ticable to navicate the air under normal at-
mospheric conditions, and while as yet the prac-
tice 1s too hazardous for ordinary commercial

S i

Cleland Davis When He Was a Lieutenant, USN.,
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DAVIS NONRECOILING GUN

purposes, still aircrafc have alrcady become a part
of the military equipment of most ol the civilized
nations. . . . They have, however, so far devel-
oped lhittle, if any, oltensive value, it being prac-
tically impossible to strike a comparatively small
target. such as the deck of a battleship, the vul-
nerable part of a fort, or even a large building,
by merely dropping explosive from a high al-
titude. . . . Furthermore, the mere dropping of
a high explosive on the deck of a ship. or a fort,
would occasion very small damage, for the force
of the explosive would ordinarily, aboard ship,
be confined to the region above the protective
deck and little damage would be done. . . .

“In order to securce the desired velocity to
penetrate even thin armor, or a protected posi-
tion anywhere, the explosive would have to be
contaimed in a projectile, and this projectile
would have to be propelled with sufficient veloc-
ity to penetrate said armor. . . .

“In order for a gun to be effective for such
purposes, 1t must comply with the [ollowing
condittons: (1) It should be of caliber sufhiciently
large Lo discharge a projectile carrying a con-
siderable quanty of explosive. (2) It should be
capablc of giving a muzzle velocity to the pro-
jectile that would enable aimed shots to be fired
at distances ot 2,000 yards, or more. (3) It should
be so designed that the shock of recoil will bring
little or no stramm upon the structure of the aero-
plane.

“In order to meet the above condition, 1 have
devised the apparatus . to which reference
will now be had. . . .”

The mvention was provided with an electric
primer operated by a suitable source of electric-
ity, such as a battery. The gun itself consisted of
a barrel open at both ends to the atmosphere, a
projectile and a propellant charge for the mis-
sile, and a recoil weight in the rear of said
propelling charge. "I'he weight was adapted to he
expelled from the gun into the air when the
charge was fired, thus neutralizing the backward
thrust incident to the expulsion ol the projectile.
The shell was to be held in the gun bv some
friable connection and the resistance of shear-
ing the sct screw slightly exceeded the resistance
required to start the shell in the bore. Thus the
shell would move torward before the gun started
to the rear.
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By this arrangement of having the projectile
and gun bring forces m opposite directions, a
comparatively small amount of shock would be
brought on the framework of the airplane. The
resistance to the rearward travel of the gun in 1ts
sleeve obviously would be approximately equal
to the resistance of the projectile in its passage
through the bore ol the gun. Then these two
forces would neutralize each other, thereby re-
lieving the gun support of any heavy strain.

Commander Davis did not stop with the con-
ccption of this novel weapon, as he demonstrated
a working model at the United States Naval
Academy at Annapolis, Md., several years before
he actually put what he considered a perfected
recollless cannon mto production.

The Scientific American on 21 April 1917,
after 1ts reporter had witnessed a factory demon-
stration of the weapon, published a glowing ac-
count ol what 1t would make possible in aircraft
use. In conclusion, the possibility it would offer
as artillery for ground troops was described:

“Nonrecoiling guns of large size may also be
mounted upon dirigibles, armored cars. or
actually be carried by hand, greatly increasing
offcnsive power without increasing the size of
the vehicle or impairing the mobility of the in-
fantryman in any way.”

Like numerous other inventions ol radical de-
sign, the possibilities of this new kind of avia-
tion cannon were not realized except to offer a
token demonstration ol 1ts capabilities during
the last days ol the war. On 2 August 1917, the
largest gun yet fired from an airplane in America
was tried out at the Curtiss Aircraft Co.’s testing
range at Buffalo, N. Y. The weapon wasa 75-mm
Davis nonrecoiling gun, manufactured by the
General Ordnance Co. ol Derby, Conn. It was
mounted at the front ol the cockpit of a Curtiss
J-N twin tractor operated by a [actory test pilot,
named Carlstrom, the company’s representative,
Mr. I. B, Towle, acting as gunner,

This pioneer performance of firing successtully
such a large cannon from an airplane caused
considerable comment 1 the newspapers and
predictions ol its effect on all artillery were freely
made.

The velocity given for the big projectile was
1,175 teet per second and its accuracy was as good
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Davis Gun Mourted for Anti-Submarine Patrol,

as that expected from a rifled barrel. A unique
means ol sighting the gun was employed. A Lewis
gun was lastened on top and in the middle of
the long tube and, as the pilot approached within
range ol the target, the gunner pressed onc of a
dual-trigeer arrangement. This fired the Lewis
eun and the gunner could observe where his
bullets were hitting. When he had corrected his
aim, by watching the bullets strike. unuil he felt
he was on the target, the lower trigaer was pulled
back and by means of electric ignition the large
cartridge 1 the Davis cannon was [ived. This
type ol sighting was especially effective against
submarines.

1The Navy, which alone of the militiary sery-
wces showed interest in the cannon, mounted it
on seaplanes m three different calibers, 47-mm,

65-mm, and 75-mm, firing from six- to nine
pound projectiles. The Davis gun was distinctly
an American Naval accomplishment, in that
none ol similar construction were developed, or
even experimented with, by any ather nation
during the war. Both France and Fngland were
furnished the recoilless cannon by the Navy and
it was put to limited use during the contlict. "The
Army made no attempt to utilize it as a land
aun.

Actually the Davis gun practically dropped oul
of existence with the signing ol the Armistice
only to be rediscovered at a later date. During
the course of World War II both the United
States and Germany were working on  secre
projects relating to recoilless artillery. An Amer-
ican Army adaptation of the Davis gun was put
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n np{'r;tliun, called the recoilless rifle. It was
used effectively as highly portable artillery.

Rheinmetall-Borsig developed wwo types of
the Davis gun. The fivst (the Device 104) had a
bore of 14 inches. It lired forward a naval gun
projectile of armar-piercing type, weighing 1,500
pounds, and ejecting backwards, as the counter-
recoiling projectile, a cartridge case of the same
weight. Its muzzle velocity was over 1,000 feet a
seccond. The whole round was loaded on the
sround. The tube was 37 feet long and the com-
plete unit (tube, projectile, and cartridge case)
weighed 7.500 pounds. Its function was to 1m-
prove the striking power of aircraft against capi-
tal ships. The cannon was mounted on a Dornier
217 attack plane.

The main dithculty the Germans experienced
resulted from the muzzle blast. To lead the blast
away from the fusclage, a deflector was hitted 1o
cach end, but even this did not prove sufhicient
and armor had to be mstalled on the bottom of
the plane.

The other type of nonrecoiling aircraft can-
non used by the Germans was mounted vertically
in batteries and was known olhcially as the SG-
H3A (Sonder Gerat or special purpose equip-
ment). T'he counterprojectile in this arm was

The Davis Principle Applied in Weorld War II. The Germans Attempted Firing a 1500-Pound Shel! from thig Dornier 217.

also the cartridge case. It was designed primarily
to attack tanks [rom the air. The FW=190 was
used 1o mount these 45-mm cannon. An armor-
piercing projectile was fired straight  down
against the relatively thin roof armor on the
tanks. The aiming and firing of the salvo was
controlled by the disturbance of the carth’s elec-
tric or magnetic field caused by the presence of
the tank., Fortunately for the Allies this ultra-
modern armament was never produced in quan-
titv. By the time the Nazis were satisfied with
the performance of this installation, volumec pro-
duction could not be reached because ol the con-
centrated bombing of German industrial plants.

Also under construction at the same time was
another vertcal-hring cannon, known as the SG-
[16. Tt fired a 3-cm shell straight up and was
fitted into the fuselage of a fighter plane. It was
sighted and fhired by radar when a bomber forma-
tion was durectlyv overhead.

The Davis recoilless cannon was not used to
more advantage in World War IT because the
United States berween wars did not see it to ex-
ploit the principles origially outlined 1 the
Davis patent, and Germany, although desper-
ately wrying to make usc of it after heing con-
vinced of its possibilities, could not do so tollow-
ing the bombing out of her industry.



Chapter 2

VICKERS AIRCRAFT CANNON
(C. O. W, AIRCRAFT CANNON)

The first mounung and firing ol a conven-
tional tvpe of cannon from an airplane was in
July 1913, The Vickers Ordnance Co., which was
conducting a scries of tests on the effect of re-
coil on planc construction. suspended an anr-
phnn: built by Short Brothers, Lid., [rom the
interior ol a hangar. It was a large pusher bi-
plane and mounted in the [ront of the cockpit

was a two-pounder cannon. a naval quick-firimyg

cun that had been modified for the occasion.
Vickers engineers found that the anrplane to a
certain extent acted as its own recoil cylinder.

As a result of these studies, a test hop was
undertaken by a young naval ollicer, Robert
Clark Hall, who successtully fired the altered
cannon. He reported that, while there was no
damage 1o the aiveralt, “there was a blinding
flash and the plane actually seemed to stand sull
during the explosion of each round.”

As the weapon itself was only a worked-over
deck canmon, 1t does not warrant descripaon or

. O W, 37-mm Automatic Aircraft Cannon Mounted in a Voisin Battle Flane, 1215,
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cycle of operation. It had to be loaded manually
and its place m aviation ordnance history 1s
simply that of being the first air-borne cannon Lo
he fired without disaster,

The United States became interested in the
demonstration and sent a I't’.EJIL’HL‘IIl':lI_i‘»'t' abroad
to witness the next scheduled fiving, This trial
was not, however, a success and all work on the
oun was stopped 1 favor ol a [ull-automatic
37-mm cannon then i experimental develop-
ment by the Coventry Ordnance Works, Coven-
try, England., The hnn's inidals were used by
writish flying ofhcers in naming 1t the G O, W,
or “Cow," cun.

The cannon proved to be much more us:able
than the previous one. Upon completion, 1t was
tested at the covermment range it Hlmrlnn'f.'nt':;i.
The purpose of the expernnents was o deter-
mine whether or not the automatic mechanism
would function at all angles of clevation and
depression.
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Three cannon were used. They were first cle-
vated to an angle ol 857 and fired. Two out ol
the three emptied the hve-shot clip without mal-
funciion. One, however, would not go back to
battery, the return spring not being strong
enough to position the operating parts. "T'he two
guns that fired properly were then depressed un-
til the barrel was vertical. The performance took
place on a pier and the weapons [unationed well,
although the shooting was so close to the water
that 1t drenched both guns and ammunition
during the test.

The C. O. W. cannon were used to a very
limited degree by the British Navy in the latter
days of World War 1. They were never popular
because of their habit of delivering the terrific
impact of recoil into the body of the light plane
carrying it. In one instance the gun was mountecl
in a Voisin plane and, after four shots, the wings
came off the fuselage. As a result, the plane
plunged into an airdrome, killing all occupants.
Such accidents and the common-sense fact that
a plane carrying such a weapon in that period
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C. O W, 37mm Autcrnatic Aiqcralt Cannon Mk [T,

was overloaded contributed to its early abandon-
ment.

T'he gun operated by what 1s known as the
long-recoll system. The barrel and breech lock
were held securelv locked together until the dis-
tance of the recoll movement was greater than
the over-all length of the mcoming round. The
lock was then freed and remained held to the
rear while the counterrecotling bharrel went mnto
battery, literally pulling the chamber off the
empty cartridge case, T'his type ol action, which
was simply a scaled-up version of the Chauchat
long-recotl-operated machine rifle, was quite
commonly used on large-bore automatic weap-
ons. While slow, 1t was rehable and solved such
problems as the necessity of opening the breech
under high gas pressure if short recotl were used.
The gun had an air-cooled barrel, was magazine
led, and fired both semi- and full automatic.

T'o fire the C. O. W. automatic cannon. the
five-round clip is first put into position with the
bolt forward. The gunner, with the aid of a
crank, jacks the operating mechanism to the
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rear until the holding device stops the rammer
and carrier trame. Upon relcase, the barrel re-
turns to battery and at the instant of doing so
releases the carrier. The latier strips the first
round from the feeder. Upon chambering it, the
rotating bolt is locked behind the round.

The weapon now being loaded and rcady lor
firing, the trigger is depressed. The force of the
exploding powder starts the barrel, the breech
lock, and carrier to the rear, all rigidly locked
together. After the assembly has traveled a dis-
tance greater than the over-all length of the in-
coming round, the breechblock is cammed a
partial revolution and the carrier to which the
extractor s attached is engaged by its holding
scar, "I'he barrel can then start back to its former
position, while the carrier and exuractor remain
stationary with the extractor claws over the rim
of the fired cartridge case. The barrel. in going
forward, separates the chamber from the empty
case.

Just before the barrcl completes counterrecoil
movement, a dog s cammed in that releases the
carrier to start forward. On the first movement
the ejector pivots the cmpty case through the
cjection slot in the bottom of the recciver. Con-
tinued travel causes a rib on the carrier to push
the loaded cartridge in the feed mouth into the
chamber. The rim of the live case, upon being
seated, strikes a device that rotates the bolt,
rigidly locking it to the barrel extension. The
carrier then completes full movement forward
and the extractor claws are forced over the rim
of the loaded round. If the trigger is held to the
rear, the striker will again fly forward to dis-
charge the weapon.

At the same time, the British developed a few
larger experimental models with 47-mm and 75-
mm bores. The latter were made for the French
at their request.

Since the conventional rifle-caliber machine
guns played the dominant role in early air war-
fare, these pioneer cannon, as far as the British
werce concerned, did not see too much action
and 1n the years following the Armistice they met
with little or no oflicial encouragement for fu-
ture development.

During the twenties and early thirties the Vick-
ers 'iumlmng Co. copied the design of the
C. O. W. 37-mm gun and procceded to refine 1t

THE MACHINE GUN

keeping the bore at 37 millimeters and adapting
it for installation in large seaplanes. The Black-
burn “Perth” flying boat first mounted the gun.

It employed the identical system ol long recoil
for operation. In conirast with the original
C. O. W, this amr-cooled chip-fed gun had sep
arated recoil and counterrccoil casings below
the barrel and the mainspring had been housed.
A crank was used to retract the mechanism for
loading.

Upon orders [rom the Royal Air Force, the
Vickers Co. produced a 40-mm cannon, using
the same cartridge as the antiaircralt batteries
with a muzzle velocity of 2.500 feet a second.
Although British military authorities gave Percy
R. Higson of Vickers much credit for the design
of the Vickers-Armstrong 40-mm cannon, in re.
ality 1t was [undamentally the firing mechanism
of the Coventry Ordnance Works gun ol a much
carlier date.

Test firing was first done in August 1939 and
the results were considered satisfactory. A Wel:
lington bomber was soon cquipped with onc
such gun in the nose. It was contemplated plac-
ing another in a power driven turret then under
consideration, but this project was dropped in
favor of rifle-caliber machine guns. It was pos:
sible to have six cartridges ready to fire, if de-
sired, one in the chamber and five in the cylin-
drical magazinc. In this type of teed a center coll
spring pushed each round into place for feeding.

After the design was considered acceptable, the
Birmingham Small Arms Co. was also engaged
by the government to muke the weapons and
carry on additional development. July 1910 was
sct as the delivery date for the first guns off the
assembly line.

In arming twin-engine planes with large-bore
automatic cannon having an extremely high mur-
ele velocity, Great Britain was following the ex-
ample of the Russians. These high priority can
non were to be used offensively against shipping,
submarines, power plants, and large storage
tanks; and delensively on invasion barges and
shipping in general. All development work was
actively supported by the Coastal Command and
the Fleet Air Arm, which had found from ex-
perience that smaller bore cannon, even in mul
tiple installations, lacked sufficient striking power
against these targets.
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Vickers-Armstrong 37-mm Automatic Aircralt Cannon, Mounted in a Blackburn “"Perth’ Flying Boat,
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The next progressive step was the use of a
predictor sight which triggered the operating
mechanism when on the target and the whole
clip of five rounds was fired automatically.

Against shipping it was decided 10 concen-
trate fire on a vessel's boilers. All patrol pilots
using aircraft so armed were provided with
drawings, diagrams, and photographs of various
types of ships showing boiler locations.

Again following the Russian pattern for
ground support, the Ministry of Aircraft Produc-
tion authorized the immediate design of a single-
engine monoplane for low-altitude use against
tanks, small ships, and similar land and sea tar-
gets. ‘The aircraft was to be fitted with twin 40-
mm Vickers automatic belt-fed cannon, mounted
in the nose of the tuselage. A single Rolls Royce
Model 45 low-altitude engine with pusher-type
propeller powered the plane which had a top
speed of 250 miles an hour.

The engine and the pilot’s comparunent were
heavily armored against small arms ground fire,
with no defensive armament for use against
enemy aircraft. This special objectives plane had
only a three- or four-hour patrol range. Opera-
tional use of the cratt was dependent nupon the
protection being afforded at all times by an ade-
quate “umbrella” of fighters. The Air Staft telt

THE MACHINE GUN

that such an aircraft would form an important
element as an Army support weapon.

There is also a record that the Ministry of Air-
craft ordered 12 Hurricane fighters equipped
with two 40-mm cannon, one mounted under-
neath each wing for firing outside the propeller
arc. These planes, upon being modified, were
shipped to the Middle East to be used against
tanks.

Colonel Moore-Brabazon, the Minister of Air
Production, was responsible for the air-borne can-
non program and the passing ycars have proved
it to be broad, intelligently conceived, and done
in a manner that produced the greatest results in
critical times. The Air Ministry, however, con-
ceded it was following closely Russian strategists
in this field, as these early advocates of big-bore
ordnance, both ground and air-borne, were set-
ting the pattern on the castern front i support-
ing their infantry with cannon-bearing planes.

The British, in the latter days of World War
I1, turned to an even larger cannon. This time
Vickers scaled up the same battle-tested mecha-
nism and produced a 57-mm automatic gun thar
was placed in the nose of the Mosquito plywood
bomber. This six-pounder, as the British always
referred to it, had termific powers of destruction
and saw considerable active service belore the
end of the war.



