Chapter 3

BROWNING AUTOMATIC MACHINE GUNS

John M. Browning's Early Years

The next outstanding step in automatic
weapon design was made by a young western
cunsmith, John Moses Browning. It would be
impossible to produce a greater contrast in men
than that ¢xisting between the two great masters
of automatc weapons, Maxim and Browning.
Hiram Maxim, a brilliant opportunist, needed
only the incentive of promised wealth to turn
[rom electricity at the age ol 44; and, on his
first attempt at producing an automatic machine
gun, he succeeded where countless hundreds be-
fore him had failed. John M. Browning, on the
other hand, was destined by inheritance to be a
cunmaker.

His father, Jonathan Browning, an outstand-
ing riflesmith, produced weapons that were as
advanced as was possible considering the ammu-
nition of the day, which consisted of loose pow-
der, ball and percussion cap. Born m Sumncr
County, Tenn., 1n October 1805, he went Lo
Nashville for his apprenticeship in gunsmithing,.
When he was about 21 years old, he moved to
Davidson County, Tenn., where he set up his
own gunsmithing business. He subsequently
moved in 1834 to Adams County, 1ll., where he
invested largely in land and carried on agricul-
tural pursuits 1 connection with his gun and
blacksmith trade. From 1842 to 1846 he con-
ducted his business in Nauvoo, I1l., followed by
a move to Kanesville now known as Council
Blults, lowa.

Here he engaged i manulacturing guns, wag-
ons, and other equipment. He also continued
his farming and discharged the duties of magis-
trate, an office he had held in his other places of
residence. The merits of his various repeating
guns are described in the following advertise-
ment in the Kanesville Frontier Guardian of
19 September 1819:

“Gunsmith ing

“The subscriber is prepared to manufacture,
to order, improved Fire-arms, viz: revolving
rifles and pistols; also slide guns, from 5 to 25
shooters. All on an improved plan, and he thinks
not equalled this far east. (Farther west they
might be.) The emigrating and sporting com-
munity are invited to call and examine Brown-
ing's improved fire-arms before purchasing else-
where. Shop eight miles south of Kancsville on
Musquito Creek, hall a mile south ol Trading
Point. |

“JONATHAN BROWNING."”

During his stay in Kanesville, Jonathan
Browning produced two different styles of re-
peating rifles. One was a slide-action weapon that
had a rather ingenious arrangement whereby the
five-shot magazine alined each chamber concen-
tric with the borc. The magazine was a rectan-
gular piece ol bar wron, chambered to accom-
modate powder and ball. The magazine, or bar,
slid through an opening in the breech Irom lelt
to right, being manipulated by finger pressure
on a small lever on the side. At the same time it
jacked the action forward, forming a gastigh
seal between chamber and barrel. 'This weapon
was hailed as a great achievement by the gun
trade, as it allowed the user not only to have
several quick shots ready in the gun, but also
to carry a number of loaded magazines.

Success encouraged Jonathan to make anothey
repeater of different design. This time the breech
mechanism housed a cylinder having six cham-
hers operating somewhat on the order ol the
single-action revolver. Neither of these weap-
ons, which added to the fame of Jonathan
Browning throughout the lrontier, was ever pat-
ented. It is indeed probable that he did not even
consider the idea.,
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Original Bepecting Rifle Daveloped by Jonathan Browning,

After accumulating a small amount of money,
he deemed 1t appropriate to move further west,
and was sclected 1o captain a wagon train, being
recarded by his neighbors to be as resourcelul
and reliable as the weapons he made. Despire the
ever-present danger thac existed 1 such an un-
dertaking, he led his wagon train sately through
the territory ol Utah to the Mormon settlement
ol Ogden, and opened a gun shop there 1 1852,

Money was scarce, and, though there was no
end to the demand lor superior weapons, profits
had to be Kept at a mimimum in order o sell.
Jonathan’s gun shop was small. And. as was the
custom ol that dav, his home was but a modest
addition o has workshop.

[t was n these surroundings that John Moscs
Brownine was born i 1805, He soon showed his
heritage trom  Jonathan Drowning. Before he
was 20 vears old, he was supplving the Tamily
table with wild chicken killed by a gun ol his
ownt construction. He also made an improved
rifle for his brother, Matthew. which his proud
father admitted was the best eun he had ever
seen and tar surpassed anvihing he had made in
all his yvears as a viflesmith.

John Moses was given an mnterest 1 the busi-
ness and worked daily at the foot-power lathe
that the elder Browning had brought with him
by oxcart from Council Blufts. 1le served as an
apprentice for 10 ycars before he applied for his
hrst patent. It was on a smgleshot rilie, oper-
ated by a trigger guward lever that opened the
breech, ejected the empty cartridge case, and
cocked the picee: when locked lTor hring, the
hammer was out ot the hme ol sight, The pat-
ented mechanism was promptly bought by the
Winchester Arms Co. ot Hardord, Conn., and

made 1 numecerous calibers. Thus began an as-
soctatiom between Drowning and Winchesten
that lasted Tor many years. His reputation estab-
lished. he only worked harder to mnmprove and
originate other types ol weapons that he el

JTohn Moses Browaing when 18 Years Old.
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Mallhew Sandslur Browning.

would meet the demands of the critical public.

The successtul  partnorship  between  John
Moses and Matthew Sandelur Brovwning resalted
from the death of their father and the added re-
sponsibility ol providing tor the family—as well
as lrom thewr inhervited love lor lme guns and
pride in their ability to produce them. 'I'hese
basic demands and the unhmaited resourcetulness
which chuaracterized the lives ol the two young
men were the deciding factors that lifted the
J. M. & M. S. Browning Co. of Ogden, Utah,
[rom obscurity to world fame.

Fach believed a man does best that for which
he has the most natural aptitude, and wiscly de-
cided at the very first to separate their business

duties. In complete agreement, they decided that

John M. shomld devote his entire time to the

origination ol new weapons and the mprove-
ment of previous designs, since he had already
shown his ability along this line, On the other
hand, Matthew, having exhibited unusual talent
in marketing products and in handling patents,
contracts and mvestments, would devote has at
tention to busimess and fnancial problems. i
was the latter’s shrewd foresight that made them
stop catering to individual demands [or custom-
made weapons. Instead thev would decide on a
promising design and proceed to have made m
the little shop as many as 600 1dentical guns be-
lore a single one was put on the market.

Matthew found that, by this standardization
and an asscmbly-Ime method of production, no
only could he manulacrure more economically,
but also he was m a position to bargain with
larger gun companics by virtue of his potentiali-
LIES A5 A4 SerLous I.UII-][_'I'L'“U'JI'.

One of the earliest successes ol the J. M. &
M. 5. Browning Co. was the sale, at a good proft,
of the complete ourput of 600 rifles ol a popula
design to the Winchester Arms Co. The whole
sale part of the business became so lucrative that
they were able to employ a well-known gun-
smith as well as their hall brothers, Samuel,
Georee, and Ed Browning, at the tedious task ol
handmaking and assemmbling the rifles.

Manulacturimg activities expanded and the
brothers were forced to buy a two-story building
for their business. The lower Hoor was outhited
as a sporting goods store, in which they displayed
lor sale not only their own, but also all the
popular brands of firecarms. The upper floor was
converted into a workshop and a pattern room,
where John M. made mock-ups ot guns that time
would prove to be the world’s best,

At the age ot 26, the designer conceived the
idea of a lever-action repeating rifle. 'T'he patent
was granted m 18584, assigned o Winchester on
a rovalty basis, and in a comparatively few years
the weapon literally monopolized the market. It
became known as the 86 model Winchester.

A business competitor of Winchester, shortly
after the deal, said to Mr. Browning, "I don't
know what you received [or the repeater you sold
Winchester, but I would have given hall my lac
tory tor 11"

The design was so basicallv sound that thou-
sands ol the weapons are in existence today, and
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Jchn M. Browning at the [leight of his Career.

it is said that practicallv everv improvement in
repeaters since that time has been influenced by
this mechanism. The cartridees were carried in
a tubular magazine under the barrvel. Fore and
aft movement of the lever controlled the entire
operation of opening the breech, cocking the
gun, cjecting the empty cartridge, picking up
and mserting the incoming round into the chams-
ber, closing the breech, and securely locking it.
All this was done in less than a second’s time.
The trigger finger could remain in position for
iring while this was being accomplished.

T'he mechanism ol this gun was an improve-
ment over that of any other rifle of this period.
[t was espeaially ellective since the joint between
breech and barrel was perfectly sealed. When
closed. the shding part of the locks htted into
place so accurately that the breech had the ap-
pearance of one solid piece. The case and sim-
plicity ol locking and the cconomy of manulac-
ture, coupled with the ruggedness and reliability
of the weapon as a whole, made all other rifles

obsolete. A carbine version accompanied Ad-
miral Perry to the North Pole, and Theodore
Rooscvelt chose a custom-built caliber 405
model lor his Alrican hunting expedition.

The Winchester Co. became so convinced of
Browning’'s skill and gun talent that it asked him
it he conld design for it a caliber .22 (short) re-
peating rifle. Browning sent drawings ol a pro-
posed model. T'o his utter surprise, he soon re-
cerved a letter tellime him to discontinue his cf-
lores, as the weapon he had submiteed could not
possibly work. Browning made a working model
ot the gun, according to the submitted plans.
Upon completion, he wok it personally to the
[actory to show to the oflicials who had said 1t
would not hire and stated, “You said 1t would not
work, but 1t seems (o shoot prety well for me”

Not only did he design lor Winchester, but
also for Remington, Stevens, Colt, and other
arms companies. s rifles, shotguns, and pistols
have been used so long under other [actory names
that it is often forgotten that they were the in-
ventions of this gun genius.

The Colt Model ‘95 Machine Gun

In 1889 John M. Drowning made a discovery
which, in due wvme, affected all the military
world. Like most great events its place of origin
was unimpressive. e was tuncuon living one of
his latest rifles in the salt marshes near Ouwden,
Utah, when he noticed something countless other
men had seen before, but had not thought worth
remembering. Lvery time Browning fired. the
bulrushes parted from the blast for guite a dis-
tance from the muzzle. To others this phenome-
non meant nothing. But to Browning's mechani-
cal mind it revealed a wasted, perfectly timed
power source which could be urilized 10 operate
the weapon’s mechanism and produce sustained
firc. Just as Maxim had obscrved the possibilities
of the kick of a cun [or harnessine the recoil,
Browning likewise realized the potentialities of
the muzzle blast—which at the time did no more
than make a loud report. The keen observations
of a man firing a high-powered rifle in tall rushes
resulted i the experiments producing the hirst
successlul gas-operated autontic machine gun.

In order to ascertain the amount of power gen-
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Browning's First Experimenlal Model of a Gas-Operated Autometic Firearm.

crated by the muzzle blast, Browning made a
device in his shop to lasten to the identical rifle
he had lired 1 the marsh. One inch in front of
the muzzle he put a 4-inch square picce of iron
weighing approximately 5 pounds. The iron
block had a hole drilled in the center, which he
adjusted until it was in alinement with the bore.
By mecans of a long lanyard, he pulled the trig-
ger. As anticipated, after the bullet had passed
through the hole, the subsequent blast blew the
ron block the tull distance ol the room.

He next made a concave cap of steel with a
hole in the center to fasten over the muzzle of the
rifle, and connected it by a hinged arrangement
v the spring-loaded operating lever. When the
bullet passed through the opening, the blast blew
the cap down, pulling the loading lever forward.
The spring returned the lever rearward to the
locked position, and another pull of the trigger
repeated the cycle.

This experiment was followed almost imme-

diately by still another rifle modification. This
time the rifle was magazine ted and rigged to hre
full automatic. The barrel was tapped ncar the
muzzle, and a gas piston was actuated while the
bullet was just clearing the bore. At the com-
pletion of the cycle of extraction, cjection, load-
ing, locking, and cocking, a built-in device seared
off the picce. The action was continuous as long
as the trigeer remained depressed.

Such mtroduction of the
world’s first successful automatic gas-operated
weapon. This unusual gun has been credited
with firing 16 shots a second, using caliber .44-40
black powder cartridges.

Much more experimentation and hard work
produced the basic design lor the first automatic
gas-operated machine gun to be developed by
Browning. It was offered tor production to the
Colt's Patent Fire Arms Co. 1n a letter in Mart-
thew S. Browning's own handwriting dated 22
November 1890.

was the modest

Browning's Firet Gas-Cperated Machine Gun,
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"Dear Sirs:

“We have just completed our new automatic
machine gun & thought we would write to you
to see 1f you are interested in that kind of a gun.
We have been at work on thas gun for some time
k have got it in good shape. We made a small one
irst which shot a 44 W. C. I'. chee at the rate of
about 16 times per second & weight about 8 #.
The one we have just completed shoots the 45
Gov't chge about 6 times per second & with the
mount weighs about 40 #£. It 1s entirely auto-
matic & can be made as cheaply as a common
sporting rifle. 1 you are interested i this kind
of gun we would be pleased to show you what it
s & how 1t works as wc arc intending to take 1t
down your way belore long. Kindly let us hear
from vou 1n relation to it at once,

“Yours Very I'ruly,
“Browning Bros.”

The gun was tested by the UUnited States Navy
as early as 1393. By 1895 it had been perlected
to a point where it would successlully handle
both the caliber .30-40 Krag (Army) and the 6-
mm Lee (Navy) smokeless powder, rifle car-
tridges. Known ofhicially as the Colt "95 model
machine gun, it was promptly nicknamed by the
service the “potato digger,” on account ol the
unusual movement of the gas-actuating arm that
swung in a hall arc beneath the muzzle.

The following report was made by the Inspec-
tor of Ordnance to the Secretary of the Navy in
1896. It shows that the trend of the Navy was
to get away [rom the manually operated machine
cun and secure as soon as possible a rehable
weapon capable of firing sustained bursts full
automatic, at a minimum of 400 rounds actually
fired during 1 minute of operation.

“The year has been an cventtul one in machine-
gun maltters, and though at this date a linal deci-
sion hasnotbeen reached as to which one of several
competing guns 1s the most desirable for adoption
as the standard naval gun, much has been done
toward that end, and it seems probable that a
few weeks at most will see the question settled.

“In the last annual report from this office
three machine guns were named as being In
course of development in this district for sub-
mittal to the mnaval board on machine guns;

shortly afterwards, and before the August session
of the board, the Pratt & Whitney Company sus-
pEnded work on their gun, a two-barreled, crank-
operated gun, on the Gardner system, having be-
come conviiced after long experiments that no
crank gun could be made to handle successtully
and salely the modern smokeless powder ammu-
nition, owing to the danger from hang-fires. Re-
peated instances occurred of cartridges exploding
atter being entirely drawn Irom the gun, in rapid
fire, and in one case a cartridge was discharged
when partially out of the chamber, damaging
the mechanism.

“The Gatling Gun Company, still having faith
in the crank principle, and having met with
aratilying success in handling .30-caliber ammu-
nition, completed a gun of 6-millimeter caliber
and submitted 1t in competitive trial to the Navy
board.

“T'he Colt automatic gun was also completed
and was tested by the board. Other guns sub-
miltted were the Accles Improved Gatling, the
Maxim automatic, [and an automatic weapon
produced by a French arms company].

“The board held several sessions, at which all
these guns were tested, and in January, 1896, all
tests having been completed, a report was sub-
mitted. Shortly after, 530 guns of the Coit auto-
matic typc were ordered from the Colt’s Patent
Fire Arms Manufacturing Company, and the
Maxim and Irench companies informed that a
sccond opportunity would be given them to ex-
hibit their guns to the board belore the remain-
der of the guns required were ordered.

“The Colt Company accepted the order for
50 guns, guaranteeing perfect operation with
runless cases (all competitive tests were with
Hanged cartridges) and a minimum uninter-
rupted speed of 400 shots per minute for one
minute. Work was at once begun, and a modcl
eun made, which has been tested and [ound Lo
work in an eminently satisfactory manner, justi-
fying the Burcau’s conclusion that a successtul
automatic gun could be produced.

“Three guns have been completed, assembled,
and provisionally tested. Lack of suitable ammu-
nition has made it impossible up to this time to
aive any of these guns the exhaustive tests con-
templated by the Bureau, or even to prove them
for acceptance. 1t 1s hoped at an early date to
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Celt Machine Gun, Meodel 1835.

receive a large shipment of Troisdorf powder,
when suflicient ammunition can be turnished to
complete the tests of the three hnished guns.
Thereafter the remainder of the order will be
rapidly pushed to completion, a large percentage
ol the parts being already in hand.

“I'he Colt gun is exceedingly simple in con-
struction, and has not more than one hundred
separate parts, a surprisingly small number, con-
sidering the type. It has been designed with great
care and with due attention to the olten conflict-
img requirements of lightness and strength, so
that with a maximum wecight of 10 pounds no
part, with the single exception of the extractor,
has been broken in the course of a number of
VCTY severe Lests.

“The rifling adopted 1s the same as that de-
cided upon for the barrels of the new small arms.
[t is of pure Medford form, consisting of six
arooves of a uniform depth ol 0.004 inch, and
having a twist of one turn in 7.5 inches. The life
of this rilling has not yet been determined, but 1t
15 evidently considerably longer than that of the
experimental rifling previously used, in which
the groove was ol slightly different form and of
more rapid twist.

“A flat-leaf front sight has been adopted, which
1s grooved on each side, leaving a head at the top,
upon which the eye is quickly lixed without el-
tort. The rear sight 1s a plain lolding-bar sight
with spring slide. It is marked for all ranges trom
300 to 2,000 vards. In the course of the experni-
ments tor marking the sight several hundred
shots were fired, with most graulymmg results as
to accuracy. T'he idea held in some quarters that
the motion of the pendulum would seriously at-
tect the accuracy of the gun has not been borne
out by experience. The vertical jump-angle of
the gun and service mount is only about 4 of
arc, and is practically constant i all ranges and
at all rates of fire. On one occasion, in an ammu-

nition test, 140 shots were fired rapidly at a 300-
yard target; 2 sighting shots not considered, all
the rest fell in a circle of 12-inch radius, the
greatest lateral dispersion being about 7 inches.
The gun was unclamped and i hand during this
hring.,

“The slight recoil of the automatic gun anc
the absence of straimn on the mount are evidenced
by the facts that it can be hired from the shoulder
without inconvenience, that when placed in the
saddle without a retaining pin and hred for sev
eral seconds the displacement is so small that the
pin can usually be readily entered without mm'-:
mg the gun, and that when secured in the saddle,
the tripod placed on a smooth platlorm, and the
oun fired, there is only a slight rearward move
ment of the tripod after considerable firing.

“A tripod mount has been designed tor use on
shore, the pivot of the saddle being of such «
cliameter as to fit the adapters hitherto used for
mounting Gatling guns in l-pounder cage stands.
1'he shore mount will weigh about 52 pounds.
Two men will be able to transport gun and
mount without mconvenience.

“With each gun and mount there will be tur
nished ten belts, each holding 250 cartridges, and
a small box of accessories and spare parts. The
accessory box and the jointed wiping rod will be
secured to the tripod, and will thus always be a
hand when required.

“In casc the Bureau should, in the future, or
der additional guns of this tvpe, a few mimor im
provements might be made. As at present con
structed, the interior ol* the receiver is difhicuk
ol access, some other automatic guns being sw
perior to it in this respect. It would not be a diffr
cult matter to so alter the desiegn that free acces
could be had mto the mechanism without de
tracting anything [rom the strength of the frame.
There are a number ol screws used 1n the gun,
which, though not partcalarly objectionable, as
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their removal is not often necessary, might be
replaced by pins with locking devices. All pins
wuld be brought to one or two standard sizes
without affecting weight or strength materially,
- “In addition to the G-millimeter gun, the Colt
Company has also perfected guns of the same
type of other calibers for handling the following
artridges:

Caliber
United States Army ........... inch .30
Remmgton ... ... .. ... millimeters 6
Mauser .. ..............millimeters 7.65
Mexican ... . .. millimeters 6.5
Austrian ... ... millimeters 77

The Navy's order of b0 Colt weapons, which
were delivered in 1897, represented the first pur-
chasc of an automatic machine gun by the
United States Government. It is a matter of his-
ory that their use in the hands ot the Marines
saved the foreign legations in Pekin during the
Boxer uprising,

In 1898 an additional 150 Colts were procured.
The machine gun field, as far as the Navy was
concerned, had been cleared of crank-operated
suns. Browning had proved that the gas-operated
wtomatic weapon was not only a possibility, but
a  accomplished fact. The Army, however,
thought otherwise and kept the Gatling as stand-
ard equipment for another decade.

The model 95 consists of a heavy barrel at-
tached to the breech casing which carries the
mechanism for charging, iring and ejecting the
shell, The loaded belts are contained in boxes
o be attached to the gun casing so that the am-
munition supply will not be affected by verucal
or horizontal moticn ot the weapon. The mech-
anism 18 operated by the pressure of the powder
gases 1n the barrel after the projectile has re-
cetved 1ts maximum velocity, and 1s done with-
out injuring cither the range or penetration. In
the barrel to the rear of the muzzle a small radial
vent opens downward [rom the bore. This 1s
tlosed by a piston which fits in the gas cylinder
surrounding the outer edege ol the vent. The
piston 1s pivoted to a gas lever in such a way that
the latter adjusts itself to the gas cylinder. The
lever swings in a vertncal plane.

The small weizht and bulk of the gun ren-
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dered it ideal for landing partics, since it could
be carried by the individual soldier, or on a
mount attached to the side ot a landing craft.

On 20 April 1897 the auto-loading pistol was
patented. [t was the forevunner of the Army Colt
caliber 45, In order to promote further his com-
mercial models, Browning became connected
with the Fabrique Nationale d"Armes de Guerre
ol Li¢ge, Belgium. "1'he hrst gun produced was a
hammerless auto-loading pistol which made its
appearance in 1900, Si1x years later a quarter
million had been sold. Twelve vears from the
time the lirst weapon was produced, the mil-
lonth pistol was made. After this fact was en-
agraved on the receiver, the weapon was pre-
sented 1o John M. Browining during the cere-
mony ol conlerring the title "Chevalier de
P'Ordre de Teopold™ by King Albert of Belgiam.
Unlike Maxim who renounced his ciuzenship to
receive an equivalent British honor, Browning
accepted 1t as one of the necessary nuisances ac-
companying success. But from that dav on, the
title, medal, and all lay unused im his desk
drawer.

Of all the design problems that confronted
Browning, producing an auto-loading shot gun
was the most challengimge: and 1ts successhul ac-
complishment in 1900 was his greatese pride. Tt
was first manulactured in Belgium by the Ta-
brique Nationale, and later by American arms
plants, as were his auto-loading vifles, imcluding
the high-powered and the numerous cahiber 22
models. All these Tater BDrowning-designed rifles,
manubactured originally i Belgiumn, were also
made by the Remington Arms Co. ol Thon, N. Y.

About the only real purposc served by the
Colt machine gun Model 95 was 1o mroduce a
full automatic weapon into equipment of Amer-
iwcan armed lovees, Its use at Santiago de Cuba
was limited to Navy landing parties going mto
action beside the Army's Gatlings under Lt
]- . ("Gatling Gun™) Parker. The first model
was modified in 1902 and again in 1904,

The modified Colt was purchased in consider-
able numbers by all the South American coun-
tries and by most ol the great Furopean powers.
One of the distinguishing fcatures ol the carly
muodels was that no adjustments were to be made
by the gunner, the weapon having been adjusted

at the factory to shoot at a rate slightly greater
than 400 shots per minute.

Cooling was dependent upon the heavy barrel
construction. 'he system was inadequate in not
permitting i sustained burst ol undue length.
nor could the weapon be fired with the gunner
Ivying prone on the ground. The fore and aft
sweep ol the gas-actuated loading lever made this
impossible.

To operate the weapon, the gunner pushes
the brass tip ot the loaded belt through the open-
ing in the feedway and, at the same time, swings
the loading lever downward and to the rear until
it strikes the bottom plate ol the gun. Upon re
lease ol the spring-loaded lever at the exireme
end of the movement, 1t will return to its ready
position, at the saie time chambering the round,
cocking the piece, and locking the breech. The
safety latch s then pushed to the fire position
and the gunner pulls the wigger actuating the
scar. Alter the powder charge has exploded and
the bullet has passed the orifice, the gases expanc
through the radial vent upon the piston in the
end ol the gas lever. When forced downward and
to the rear, the latter opens the breech, extracts
the emptv case, ejects it, and feeds the incoming
round into position in the carrier. 'I'he lever, re
turned by a spring, chambers the live round
closes and locks the breech, and i the himal ac
ol locking, releases the sear of the fiving medh
anism. T'he eycle continues as long as the triggen
is held rearward.

1 he working parts were all readily accessible
Once ol the selling features ot the gun was tha
the hammer allegedly pumped cool an mto the
chamber, Regardless of this exorbitant claim, it
was considered necessary that the gunner un-
load the weapon immediately after fining, as the
rapid heating of the barrel made 1t hazardous o
leave a live round in the chamber following a
burst of moderate lengch. This necessitated un-
loading the chamber at the end ol practicaly
every burst il the weapon was not to be put im
mediately in action agam.

As a result of the Navvy's successful use of the
'95 model Colt in the Spanish-American War,
the Army also became intevested i the weapon,
But 1t could not use the Navy's guns due to the
difference in caliber between Army and Navy
riflc ammunition. In December 1898 a joint
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Joar M, Browning with the

Armvyv-Navy board mel and recommmended stand-
ardization not only of rifle cartridges, but ot all
small arms i the service. The report was as
follows:

“The board is of the opinion that there are no
conditions i the nature of the service peculiay
to the Army, Navy and Marine Corps which re-
quire a diflerent caliber for their small arms and
machine guns.

“Since the board finds no sufficient reason for
a different caliber ot small arms and machine
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'‘Browning Peaccemasor,”

auns for the Avimy, Navy and Marine Corps the
board is of the opinion that the same caliber
should be adopted for these services. and since
interchangeability ol ammunition is the special
advantage to be gained by the use ol a single
caliber, a standard and uniform cartridee to the
extent ol securing interchangeability should be
adopted.

“As the board is of the opinion that there
should be bhut one caliber of small arms and mna-
chine guns for the Army, Navy and Marine
Corps, and as great numbers ol satistactory cali-
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ber .30 rifles are now in service in the Army and
are being manulactured at a considerable daily
rate, after large preliminary expenditures for
plant, and as, under the prospective enlarged
sphere of the Army’s action and possible increase
in numbers, 1t will require an immediate addi-
tional supply of such arms, the board is further
ol the opinion that the retention ol the caliber
Now in use is at present imperative for the Army,
and theretore, under their previous conclusions,
it should also be adopted for the Navy and Ma-
rine Corps.

“I'he board, however, while recognizing the
desirability of a uniform caliber [or both services,
does not deem it of vital importance, and 1s of
the opinion that the change ot the Navy caliber
might well be postponed until it has been defi-
nitely settled whether or not it 1s advantageous
to modity the Army carwridge by the usce of a
cannelured mstead of a rum case.

“In considering a standard cartridge the board
recognizes that the cannelured case is a simple
one for small arms and machine guns, and its use
in the Naval weapons of these classes has been
satistactory. It 1s further ol the opinion that, if
found practicable at moderate cost to adapt the
present Army rifle to the use of such a case, a
cartridge conforming in other external forms
and dimensions to the present Army cartridge
should be adopted as the standard and uniform
small-arms cartridee for the Army, Navy and
Marine Corps.”

After the agreement to standardize all small
arms and ammunition, the Navy ordered all its
6-mm guns rechambered for the caliber .30-10
Krag ammunition — making them practically
identical with the gun in which the Army was
interested. However, each service retained its
own system of identihcation. The Navy con-
tinued to desiegnate with Mark and Roman num-
cral: the Army with model and year. The Navy's
G-tmm gun was known oflicially as the Colt ma-
chine gun. Mark I, and the modified weapon re-
chambercd for the caliber .30-40 was called the
Mark I Modification 1.

At a later date, when the Krag caliber .30-40
was dropped 'rem the service in favor of the
Springfield caliver .30, the Navy again recham-
pered the weapon to use the new service round.

But, for reasons unknown, unless it was consid-
ered too obsolete to warrant the additional
trouble, the Mark and Modihication numbers
were not changed. This is believed to be the only
time a major power twice rechambered the bar-
rels of an automatic machine gun while 1t was
still in the status of being in active service.

While the Army gave it the designation known
throughout the world, there 1s no record ol 1ts
ever having officially adopted the "95 model Colt
machine gun. Instead, the Gatling gun, alter
the successlul demonstration at San Juan Hill,
had a tremendous following 1in the Army. And
while the Colt "95 was tested at regular intervals,
and made a creditable showing in every instance,
the Army’s official stamp of approval was never
given. IThe tollowing report of a machine gun
board at Springhield Armory to the Chiel of
Ordnance, United States Army, on 14 June 1895,
1s typical ol the weapon's reception:

“The Colt automatic gun is an ingenious,
compact, and relatively light arm. Its continuous
automatic firing depends upon the action of the
ammunition used. It is easily pointed by hand,
and its fire 1s completely under the operator’s
control. Its rapidity of fire during the tests was
about 100 rounds in 17 seconds.

“A perusal of the tests made shows that stop-
pages in the firings were experienced from varr-
ous causes, nccessitating in each case a recocking
of the piece by hand, and in consequence 1t ap-
pears that the uninterrupted automatic firing of
a belt of 100 or more cartridges 1s not apt to be
obtained. The mechanism, composed ol a large
number of working parts and spiral springs, was
prevented from working by such a small particle
as the piece of brass punched out for the gas
channel in a cartridge shell head, and as experi-
ence shows that pieces of the primer or cartridge
shell, 1f detached from any cause, are apt o fall
into the working parts, this is considered a serr-
ous defect. During the firings there was a con-
stant vibration of the muzzle, and in general the
elevation was increased, due, undoubtedly, to the
action of the gases in escaping through the vent
in the underside ot the barrel and the repeated
striking of the gas lever on the same point of the
barrel when returned to its position by the gas-
lever springs.
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“It 1s thougzht probably that the heat devel-
oped in a prolonged. continuous firing would so
expard the gas cylinder and the piston on the
sas lever as to interfere with uninterrupted auto-
matic action, and that the continuous action ol
the gases on the head ol the piston and also the
siriking of the gas lever on its return may so up-
set the piston as to have the same effect. The lia-
bilitv of the mechanism o derangement would
require a gun crew equipped for and practiced
in making repairs.

“The advantages of this arm are:
lightness, compaciness, automatic action, easc ol
manipulation, complete control ol the hring,
small gun crew required, and absolute safety
lrom hang fires. ._

‘The disadvantages are: Numerous small
working parts, dependency upon spiral springs,
delicacy of mechanism, liability to be clogged by
foreign particles, decrease in initial velocity due
0 loss of gases escaping through vent, vibration
of muzzle and consequent inaccuracy, necessity
of loading belts by hand belore gun can be used,
and frtclu::m imterruptions in automatic frving
from various causes. 'The board 1s ol the opinion
that In its present form, as shown by the tests
madle, this arm 1s not suitable for ordinary scrv-
il:t: and has no place in the land armament.

Relative

“There being no further business belore the
hoard, 1t adjourned sine dic.
"D, M. T AYLOR,

Cafitain, Ordnance Department.
“Jas. ROCKWELL, Jr.,
Cafitaini, Ordnance Department.
CIsos T Hares,
First Lieutenant, Fifth Gavalry.
“Tracy G DICKsoN,
liewtenant, Ovdnance Department.
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“I'he foregoing proceedings and opinions are
approved.
“AL Morprecar,
Colonel, Ovdnance Deparfment,
U.S. 4., Commanding.”

At the outbreak of World War I our unpre-
paredness made the Government disregard the
tact that the Colt 95 was outmoded. Due to our
deplorable lack of machine guns on entering the
conflict, large contracts were given for the
weapon. While 1t was admittedly obsolete in
every respect, it still represented about the only
machie gun with any chance of speedy delivery.
Since Colt was tooled up for it and other com-
panies were making a rechambered version for
Russia, these firms would be able to turn out
large quantities of the weapon in short order.
T'he only change madce in the weapon was that
it was to have an muerchangeable barrel and to
idenuty this version it was known as the Mark T11
(Navy) or the Model 1917 (Army).

['he Colt Co. supplied 1.500 of these weapons
before the end of the war. But by this time ve-
coil-operated machine guns (also a Browning de-
sien) were bemng delivered. They were so su-
perior to the gas operated “potato digger™ that
the latter was relegated to traming uses only.

The Browning Maodel 1901 Machine Gun

Amencan-made recoil-operated guns had their
inception at the turn ot the century. Like most
machine gun designers, Browning determined
that the cleanest, most efhclent wnd practical
principle for a high-rate-ol-lire anttomatic weapon
was the short recorl system. As early as 1900 he
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Marriner A. Browning, Son of Matthew S. Browning, Fi

hled apphcaton, and in 1901 was eranted the
patent for a shortrecorl-operated  water-cooled
aun, meorporating all the basie features ol the
present lme ol Browning automatic s,

Due 1o the Lack of fimancial support lrom the
United States Government lor the development
ol an automatie weapon, he let this design lie
dormant unul 1910, as there was a veady civilian
market lor his hunting rifles, shot suns, auto-
loadhime |Lli.‘-i11]|:'-i, ancl Iligh-]zrm't'l‘l'[l WCApOons Lo
keep him busy durimg thas mterval, Dut havinge
reached the zenith m o cun desien for commercial
proposes, hie turned azam to machine guns,

In case there s doubre thar owr present family
ol Brownimg machine guns is of such carly oni-
i, quotation s made from Browmng's own de-
scription ol the weapon's oyele ol operation,

- Ry s T
F ol r "'.."f

ring the Recoil Cperated Machine Gun, Madel 1901,

written i T900 (carrent nomenclature added
brackets):

" The operation is as follows: "T'he belt, which
contains cartridges, s fedd mto the {}}::L'I"sinf_a' .
i the casing unul the Hange o the hiest cartrdge
m the belt enters under the hook of carrier [ex
actor claw] L. and the second cortridze 15 jus
past the cartridgce-teed stop [belt holding pawl
o Now avasp handle and dvaw the bolt back
As the bolt and harrel extension are i this pe
<1160 lock imoe-hilosk
jfnu'{h ey L.JI o the baveel waill move back Wil

locked  tocether by the
the bole, compressing batl haovrel [buller| and
bolt [driving| springs and cocking the hanmmn
Istriker | which s caught by both scarvs, The car
tidae 15 drawn back by the hook of the caorie
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lextractor claw]. (It thus appears that the ham-
mer |striker] cannot [all against the firing-pin
except when the barrel 1s in 1ts forward position,
in which position the barrel and bholt are firmly
locked together.) When the pin . . . of the lock-
ing-block [breech lock] reaches the downward
incline . . . of the cam-groove |breech lock cam]
in the casing [receiver]. the locking-block [breech
lock] will be forced downward, freeing the bar-
rel from the bolt. '1'he barrel 1s then thrown l[or-
ward by the action of 1ts spring [bufter spring].
... The pressure of plunger [cover extractor
cam] . . . throws down the forward end of the
carrier [extractor claw], causing the front of the
cartridge to lall into the receiver [T slot] . . . so
as to move torward helow the carundge-bele 1in
lme with chamber. The forward movement of
the barrel is stopped by the barrvel-latch [accelera-
tor claws| . .. engaging the projecuon . . . of the
barrel extension [shank].

“The projection . . . on the barrel extension
or receiver at the same tume locks the bolt-latch
laccelerator] L ., so that the bolt cannot be en-
gaged thereby. . . . The feed-lever . . . | feed-
shide . . ., and feed-pawl will have been moved
to the proper position . by the backward
movement ol the cam. . . . Il the grasp on the
bolt be now released, the bolu [driving] spring
will throw the bolt forward, carrying the car-
tridge into its chamber in the barrel. When the

bolt 15 near the limit of its independent forward
movement, the cam . . . on 1ts under surface
cngages the arm [claw| . . . on the barrel latch
laccelerator], thus forcing down said latch [ac-
celerator] and releasing the barrel to continue its
forward movement under the influence of the
barrel [buffer]-spring.

“'The barrel and bolt then move forward to-
zether, and as pin . . . ol locking-block [breech
lock] . . . rides up the incline in the casing . . .
the locking-block [breech lock| is forced mio
enzagement with the groove [locking recess]
. .. In the beolt, so that the barrel and bolt arc
locked together. When about at the limit ol 1s
forward movement. the forward end of extension
. . . of the barrel-picce strikes scar . . . and dis-
engages this scar from the hammer [suriker],
lecaving the sear . . . m engagement and the
agun in position for firing by bearing on the
trigger . . .

“When the gun is fired and as long as the trig-
ger is held down and cartridges supplicd, the
automatic action ol hiring will be continued 1n
manner as has been explained, . . . the sear . . .
then alternately holding and releasing the ham-
mer [striker]. The action of the bolt moves the
cartridge-feed [belt Teed lever], as has been ex
plained, and as long as there are cartridges m
place in the belt the hiving will continue unless
trigger . . . 1s hifted, when the firing will cease.
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Section of Browning Cal. .30 Reccil-Cperated Machine Gun.
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Lhe cartridges are fed forward by the bolt al-
most their whole length while the barrel is held
back by the barrel-latch [accelerator]. This allows
them to teed into the receiver just forward of the
retracted position of the carrier [extractor claws]
with little lost motion.

" As the barrel moves torward while the bolt 1s
held back by the latch [accelerator claws] . . . a
stud [combination extractor feed cam and ejec-
tor] . .. on the left-hand side of the barrel ex-
tension, which extends into the path of the car-
tridge (the bolt bemg grooved to allow 1),
comes into contact with the rim of the fired shell
as it 1s held back by the ejector and ejects the
shell. . . . When the gun is livred, the barrel re-
coils to a position further back than when the
bolt 1s drawn back by hand, and by its action on
the cushion-rocker [accelerator body] accelerates
the backward movement ol the bolc, while its
own motion is gradually checked by the rocker
[accelerator body], as explained.

“The bolt . . . has a bavonet-catch groove

cut around the bore, in whicn the bolt-
[driving-] spring 1s insereed, and the rod,
. . . which guides the spring, has a pin . . . pro-
jecting at one side, which pin can enter said
groove, so that when the spring i1s compressed
and the rod forced into the bore of the bolt with
its pin in the groove a partual turn ol the rod
will lock the spring in place, when the rear cover
[back plate] . . . can be lifted 1 i place . . . or
can be applied to the casing il said cover has been
removed and can then shde down over the rod.
Then by drawing the bolt back, the rear end ot
rod will project through the rear cover, and
by turning the rod the spring is released and bolt
thrown forward. 1'he rear cover [back plate] 1s
retained in place by the rod . . . projecting
through a hole in said cover .. .7

The weapon ejected the empty cartridee case
from an opening in the right side of the receiver,
and not through the botom. This feature, how-
ever, had no bearing on the basic principles of
operation used throughout the development of
the later guns. The absence of a rear buffer
should also be noted; but since high rates of fire
were not demanded, 1t was of small consequence.
The barrel buller and driving springs were ade-

quate in stopping the recoiling parts and return-
ing them to battery at a speed considered reason-
able.

Browning's description of the preceding cycle
ol operation was written when there were only
45 states in the Union and 3 years before the
Wright brothers made the first flight in an ar-
plane. This serves as a vardsuck by which o
measure just how far this remarkable man was
ahcad of his time with his basic machine gun
principles.

The water-cooled prototype of 1910, built on
the 1900 specifications, was prooted at Ogden,
Utah, and worked reliably. Browning thought
that it needed only refinement and increased rate
of fire. The first change was to do away with side
ejection ol the empty cartridge. Though de-
pendable, it presented the problem of hot empty
brass flying at a right angle, thus limiting the
area in which another gun could be operated.

=

A Drawing from J. M. Browning's Drafting Bcerd. Brown
ing Ofen Weorked [rom: Freehand Sketches Mace on Wrap
ping Faper.
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[t was solved by cutting an epening in the bot-
lom ol the receiver just forward ol the hieech-
lock cam. The incoming brass, forced down by
the extractor, knocked the empty case straieght
down to the ground. The last round fired was
situck by the ejector up and thus cleared the
aun.

In order to return the bolt to battery faster
ad smoother, a buffer filled with horn fiber

discs served the two-fold purposc ol absorbimg

the surplus energy and bouncing the bolt back
at a greater speed. Browning also did away with
the hammer method of hiring, replacing it with a
two-ptece firing pin that had a sear notch on the
rear, and had suthcient weight to serve as both
striker and hiring pin.

A trigger bar was added which allowed the
operator to actuate the sear [rom two positions.
The nose ol the bar, upon bemg depressed,
pushed the sear down ourt ol enzagement wich
the scar notch on the aft end of the firing pin.

Other minor improvements mmcluded the use
of breech lock depressors 1o assist in disengaging
the breech lock trom the locking recess in the
bottom of the bolt. However, all these changes
were merely refinements. Not a single basic fea-
ture was used that John M. Browning did not
alreadv have in his 1900 design. The reliability
of the mechanism and 1ts hreedom from adjust-
ments enabled the individual soldier to obtain a
large volume of fire without much preliminary
training and its simplicity of construction from
a manulacturing standpoint was quite acceplt-
able. Browning, on his own mitiative, developed
and improved the weapon until he corrected
practically all the mimor defects.

The Prototvre Model of the 3. A E.

Browning Guns in World War I: B. A. R.
and Browning Machine Gun Model
1917

The United States showed no interest in ma-
chine guns until alter we were ofhcially at war
with Germany, at which time Browning, along
with other mventors, was asked to submit weap-
ons with a view ol adoption. It 1s true that there
had been carlier trials ol vartous machine gun
mechanisims of both American and foreign man-
ulacture. But nothing resulted from them except
a passive interest by our Govermment. "Thus,
although we had pracucally two years to prepare
alter the start of World War 1 before we entered
and 1t was almost a toreconce conclusion that we
were o be a partcipant, there had been no eftec-
tive machine gun program i spite ol the carly
demonstration by Germany as to the deadly em-
ployment ot the weapon.

Machine cun development i this country
floundcred on one thing only: Those m author-
ity could not make up their minds on what was

Swanted. Had they come 1o some happy conclu-

sion as to what weapon would be adequate, there
would have been no machine gun problem to
tace on 6 April 1917, On that alternoon the head-
iincs proclaimed that a state of war exasted be-
tween the United States and the Imperial Ger-
man Government. But the public was not told of
a conlidential report issucd the same day to the
mihtary high command that to hght this strictly
machine-gcun war there were on hand only 670
Benét-Mercids, 282 Maxims, Model 1904, and
158 Colts, Model 095.

In other words, we had a total of 1,100 of what
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could bhe called machme euns (1l one was gener-
ous enouch to include the gas-operated. lever-
actton Colts, and the outmoded Bener-Mercies),
while our vequirements were at the tme con-
servatively estinted at no less than 100,000 ma-
chine guns, Germany, upon entering the wan

JOVCars | 2. DM
highly improved Maxim-type guns with an acledi-
tional 50,000 under construction. And she only
necded o have coch ol her ordnance I}lillll‘:‘-‘.

Over Bresbonre, Tl done so with

manulacture a IIIH[lL'I'iHl_‘ IIIIII'IIZIIZ_'I' l'._'i{lﬁ']il ':g.-'-t_";ll' L1l

posstss a stageerimg total at this period o the

Wal.

In order for the United States to participate
i the war with a semblance ol machine cun
armmnent, it was fmally agreed, alter sull more
debave, that unul we dud put Lo in'r_u:inrlinn
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something of our own design, our forces sen

overseas would be armoed with whatever th
French had to ofter, The arms sold us, as can e
easily understood, were then second best. T
fact remains, vecavdless ol how unpleasant |
iy be, that the conmuoy which orignmated an
showed thie world how to produce this deadlv
strament actually entered the war with a most
obsolete  assortment  ob machine suns. They
would have been move i keeping with the arma
ment ol revolutionists in a banana republic than
A5 \\-‘l‘_’f;il}ht_s]lﬁ (] .‘-H.'Ilt.“L'I?'-. ]L'Ilti._'.'-l'll|_-ll'll‘_={r O 1__'||' r!i'r_'
richest and most progressive nations o carth,
The Lrst rench machine guns used o arm
American troops wore chambered For the Tehd
8 mm rim-type cartridge, necessitating the issu

me of two difcrent types ol cartridge by ow

.:% o
An g i e
=

LTI

i

PR
I e

Fp )
B

. . e oy
- "

S SRR

e

QLR e

IR
e
i

im i L
e

Jehn M, Brownina Examining One of His Automatic Machine Rifles in 1918 with Mr. Burten, Une ol Winchester's Exper'e,
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supply department, one for machine gunners, an-
other for rilemen. And as they invariably oper-
ated together as a unit, the logistics involved cer-
tainly should have given much aid and comlort
to the enemy.

During the prewar period ol indecision, John
M. Browning personally brought to Washington,
D. C., for purposes of demonstration, two weap-
ons, the heavy (water-cooled) machine gun and
the machine rifle (to be known later as the
B. A. R.). These were both chambered to take
the standard Springlield rifle cartridge known
throuchourt the service as the .50,/006.

The B. A. R. (Browning Automatic Rifle) had
been designed as an answer to the demand for
“walking fire”—thought to be so necessary to the
individual soldier in trench warfare. The rifle
can cither be hired single shot or be converted
instantly to full amtomatic with a maximum rate
of 480 shots per minute. It is gas actuated, air
cooled and employs a 20-shot magazine that can
be emptied in 2% seconds. The unloaded maga-
zine can be detached and a fresh one put in its
place in about the same length of time. Three
crifices are on the gun to insure simooth [unction-
mng. ‘I 'he weapon’s seventy pieces can be com-
pletely disassembled and assembled in 55 sec-
onds.

The rifle is designed to be carried by the ad-
vancing infantryman with the sling over his
shoulder, allowing the butt to be held lirmly
against the hip. When necessary to fire a burst,
the safety switch 1s moved to “Automatic,” and
as long as the trigger is held the weapon will
continue firg.

The operating mechanism 1s rear searcd. The
trigger releases the bolt to go forward. The latter
strips the round from the magazine and starts to
chamber it. When two inches from battery, a

A DS T
B e

LN

i

A Sectionalized B. A. R.. Cal. 7.92 mm, of Polish Manufacture.

circular cam surface on the bottom of the bolt
lock begins to ride over the rear shoulders of the
bolt support, camming up the rear end ol the
bolt lock.

As the link pin rises above the line joining the
bolt and hammer pins, the bolt lock is alined
with its locking recess in the receiver and pivots
aboul the bolt-lock pin. The hammer pin on its
link revolves, forcing upward the bolt lock. The
roundcd surface of the lock slips over the locking
shoulder in the “hump” of the receiver and pro-
vides additional thrust, forcing the bolt all the
way into battery.

This [inal act removes the obstruction from
the hring pin, exposing it to the center 1ib ol the
hammer. On the final movement lorward of the
slide, the hammer drives the fiving pin into the
primer exploding the powder charge in the car-
tridgc. All counter recoil is ended when the slide
strikes the shoulder at the rear end ol the gas
cylinder tube,

Prior to the bullet’s clearance of the bore, the
gases pass through a port 6 inches [rom the
muzzle, expanding in the cylinder and imping-
ing on the piston head. This sudden blow forces
the piston to the rear.

The initial backward movement of the slide
cocks the hammer betore moving either the at-
tached bolt lock or bholt. The circular cam on
the lower part of the bolt lock, operating in con-
junction with the rear shoulders of the bolt sup-
port, produces a leverage that loosens the empty
case in the chamber. This initial extracuon oc-
curs before the weapon is fully unlocked.

After the piston has carried the slide rearward,
the gas is exhausted through six ports located at
the rear of the gas-cylinder-tube brackets. Two
rings on the piston prevent the gas from return-
ing through the cylinder tube.
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E. A. R., Cal. .30, a3 Stardardized {or U.S, Service, Serial Numkbser 3.

When the recoil hus reached one-lifth ol an
inch, the breech pressure is low enough to allow
the bolt to be sately unlocked, At this pomnt the
link is compelled to revolve forward about the
hammer pin, drawing the bolt lock down clear
of the "hump” in the receiver. A cam slot in the
bottom side ol the bolt lock comes i contact
with the firing-pin lug, drawing the tip ol the
hring pin away [rom the primer.

After the piece unlocks. the empruy case is car-
ried rearward on the lace of the bolt, held there
by the extractor. When the base ol the cartridge
strikes the ejector, the extractor serves as a pivot
point to throw the brass through the slot in the
right side ol the receiver. As the cartridge case
passes through the opening, the brass strikes the
outside frame and 1s deflected to the right and
forward.

At the end ol the extreme rearward travel of
the bolt, the recoll spring is [ully compressed,
storing enercy for the return movement. The
sear nose is now in position to catch in the notch
at the underside ol the slide and hold the mech-
anism back under spring compression ready for
the next pull of the trigger, It the trigger 1s still
held to the rear, the weapon continues the cycle
of operation.

The first public firing demonstration of the
B. A. R. and the water-cooled machine gun took
place on 27 February 1917 at a location outside
the city Iimits of Washington, D. €., known as
Congress Heights, It was witnessed by 300 people
including men of high rank in our own miliary
scrvice, many Scnators and Congressmen. meni-
bers of the armed services [rom Great Britaimn,
France, Belgium, and ltaly, and representatives

of the press. The latter wrote much about the
exhibition. They gave a glowing account ol the
reliability and tremendous firepower of both
weapons and painted verbal pictures in the local
papers of how a hundred men advancing with
these weapons firing tull automatic would liter-
ally sweep an enemy out of the way. The only
feature they scemed to forget was that though
war, at this point, was practically inevitable, the
superh weapons demonstrated were the only ones
in existence and were a long way from mass pro-
duction.

The successlul exhibition at Congress [Teights,
however, did create an interest that encouraged

Browning to continuc personally to improve and
function fire his water-cooled gun at the Colt
plant until he was satisfied that it was ready for
endurance trials. The Government had adopted
the B. A. R. [rom ics initial showing al. Congress
Heichts, but felt that a machine gun of the
water-cooled type should be tested more thor-
ouchly because of the more rigorous treatinent
aiven this type of weapon. In May 1917 he
brought his heavy water-cooled gun to the Gov
ernment Proving Ground at Springfield Armory
for an ofhaal test. It showed a reliability that
was amazing lor a newly imtroduced weapon. A
total of 20,000 rounds was hred without a mal
[unction or broken part at a cyclic rate in excess
of 600 rounds a minute.

After the splendid performance of the weapon,
Browning dccided to test it further and fired an
additional 20,000 rounds. All 40,000 cartridges
were expended without the failure ol a compe-
nent part. This was such an unusual perform-
ance for a new weapon that it aroused great in-
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terest and some skepticisim among its most ar-
dent backers.

[ order to show that the gun was not espe-
cially prepared for the test, a second weapon was
used that not only duplicated the original trial,
but bettered 1t by operatimg continuously {for 458
mimutes and 12 seconds. 'This was accomplished
by having available suflicient belted ammuni-
tion for this phenomenal burst.

Following this excellent demonstration, the
board ol five Army officers and two civilians ap-
pomted by the Secretary ol War to study the
problem of machine gun supply recommended
lor immediate adoption the water-cooled Brown-
g, pronouncing it and the previously accepted
B. A. R. the "most effective guns of their type
known to the members.”

'T'he outstanding features were reliability and
simplicity of design. The ofhicers who demon-
strated the weapons showed that it was possible
lor the operator, while blindlolded, to take them

down and reassemble them in a matter of min-
utes. '1This was so impressive that all machine gun
schools adopted the blindlold test as a “must”
i themr courses of mmstruction.

The castly constructed mechanism was a oreat
selling point for the Government, as it appcared
possible to get the weapons into mass production
quickly. Nothing was more important at this
critical stace,

After the hasty adoption ol the Browning au-
tomatic machine gun and the machine rifle, it
was quite apparent that no single manutacturing
plant was capable of taking care of the vast war
need lor these weapons, The Colt’s Patent Fire
Arms Co., which had an exclusive concession to
manulacture the weapons under the Browning
patents, agreed to sell its rights to the Govern-
ment. By July 1917 1t delivered prepared gages
and drawings that other companies could work
from m producing the guns.

During July and August 1917, more than 2
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Westinghcouse Froduction

months after our entry into the war, a survey
was mhade of Tacilities and plants thought capable
ol turning out the water-cooled version m quan-
tity. ‘I'he Colt Co. established a plant at Mert
den, Conn.. {or the manufacture of 10.000) guns.
In September 1917, Remington Arms Union
Mectallic Cartridec Co. of Tlion, N, Y., was given
4 contract Lo produce 15,000, On | January 1914,
the New England Westinghouse Co. was ap-
proached concerning its avatlability to construct
20,000 and a contract was agreed upon on 10
January 1918,

The Westinghouse production  schedule
proved to be very outstanding. In 29 days a
hand-made pilot model had been constructed,
and in 63 days the first gun came off the assembly
line. Some 5,000 rounds were fired through this
aun without a single malfunction or stoppage.
And at the time the Armistice was signed 9

~f Model 1
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O17 Cal, .30 Browning Machine Guns.

months later, this plant was producing 500 cuns
a day,

[rom the quantity standpoint Westinghouse
was the most prolific in the manutacture of this
machine gun. It was the middle of Mav belore
Remington began to deliver the completed
weapon, having been delaved due to a previous
Russian contract. Colt, strange as it may seem,
was the last to come into production, as 1t was
late in June 1918 belore its Meriden plant
started to deliver the guns. The company’s time
had been largely occupied by the preparation of
mechanical drawings and the manufacturing of
precision gages for the other plants. and by 1ts
earlier contract with the British for the making
of the Maxim-Vickers machine gun.

The final production schedule illustrates how
some forethought on whit was needed would
have found 115}3]‘{]13{:1‘]}-‘ prepared for war. For,
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once put into operation, the wheels of industry
started a constant fHow of these weapons [rom
the plants. Dy the end ol June 1918, Westing-
house had a cumulative production of 2,500 and
Remington a production of 1,600 weapons. As
of 1 August both plants had made a few under
10,000; 2 months later, they had turned out 20,
000. And when the Armistice was signed, the
ithree companies had sent [rom their proof ranges
nearly 43,000 machine guns ol this type, divided
as follows: Westinghouse, 30,150; Remington,
12,000: and Colt, GOO.

While these figures are most impressive, it can
be readily seen that this stupendous eflort was
practically worthless as [ar as the war effort was
concerned. The dates of delivery were far oo
late to get the weapons into the hands ol our
troops 1n I'rance, who were still armed with the
French and English war surplus. Great empha-
sis has been placed on the impressive number of
Browning machine guns made during World
War 1, but those who have boasted most ol this
accomplishment have negligently failed to men-
tton the lact that these guns arrived oo late o
oller more than a token demonstration asainst
an already defeated enemy. Onr allies, though
mpresscd by the clean lines and simplicity of
construction of the Browning automatic ma-
chine guns, ncever considered them as having
seen battle tested.

The hrst ol these weapons sent overseas were
routed to machme gun schools 1o acquaint the
soldier with the much publicized American
product that would rid him of the French arms.
They met with the enthusiastic approval of all
who viewed them. Requests came [rom the Al-
hed high command to speed up delivery so as wo
have thewr presence felt at the front. The war
ended, however, belore we had cquipped even
asmall portion of our own Army,

First combat use of the Browning automatic
machine guns was on 26 September 1918 by a
small detachment ol the 79th Division. The lol-
lowing report was sent General Pershing by the
commanding officer of this detail:

“During the 5 days that mv lour guns were
in action they fred approximartely 13,000 rounds
of aimmunition. They had very rough handling
due to the fact that the mmtantry made constant
Chalts, causing the guns wo be placed in the mud.

e W

Lt. Val A. Browning, Son of John M. Browning, in France
}Eﬁtt'uuli:ag Troops in the Uze of the Browning Machine Gun,
-J’:'II- -EO

The condition of the ground on these five days
was very muddy, and considerable grit, ete., got
into the working parts of the guns. Guns became
rusty on the outside due to the ramm and wet
\\-'L"llh{:r, but in every instance when the guns
werce called upon  to five, thev hred puh:{tlﬁ.
Ihnm:_-, all this time 1 had only one stoppage,
and this was duc to a broken ¢jector.”

Only after Drowning's guns had been officially
adopted by the United States Government and
pr Udmum] had reached its peak, did a conler-
cnce take place between representatives ol the
War Deparunent and agents of the J. M. & M. S.
srowning Co. in regard to royalties.

| he Government representative was asked
what he thought would be a tair remuncration
for the use of all Browning patents on machine
cuns and the caliber .45 auto-loading  pistol.
When he sugvested a certain sum, the Browning
Co.'s agent stated that his firm’s mstructions to
him were to allow the Government to set its own
price and to accept this cheerlully without hesi-
tation or further |J;il“.dll‘lll]ﬂ The records reveal
the settlement amounted to less than one-tenth
the amount our government usually allowed its
Inventors.
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The Secretary of War, upon hcaring of the
generous terms the Brownings had agreed upon
as a scttlement, sent John M. Browning the fol-
lowing letter in expressing the whole country’s
oratitude, not only for his invaluable contribu-
tion in the held of weapon design, but also for
his patriotismn in accepting such a modest return
on the products of his genius.

“WAR DEPARTITMENT
AVASIHHINGTON

: “Noveuwser 13, 1917,

“My Dear Mr, BrOowNING:
“I have lcarned [rom Major Little of the pa-
triotic and vencrous attitide taken by vou 1n
the negotiations [or the use of your patents of
heht and heavy machine guns i this emergency,
and beg leave to express my appreciation ol it.
“You have performed, as you must realize, a
very distinet service to the country in these in-
ventions, and contributed to the strenoth and
cifectiveness ol our armies. You have added to
that service by the attitude you have taken in
the financial arrangements necessary to make
your mventions available to the Government,

“Cordhially vours,
(Siened;  “Newron Do Bakex,
Secretary of War.”

Whilce the production effort in turning out
these avins was most commendable, the major
weakness ol the sysiem of mass production mani-
lested atsell. All identical components are con-
siructed with a manulacturime tolerance of with-
in a few thousandths of an mmch. Once tooled up.
it an error is made. thousands of weapons would
be turned out with the “butle-im™ mallunction.
Correctineg an inherent defect in desien some-
times resulted o an expenditure ol time and
money eveater than the original cost of manu-
lacture,

This was most certainly the case with the
1917 model gun; and while 1ts use was very
limited 1in World War 1, 1t 1s indeed most for-
tunate that the cun did not see too much service.
1 he recerver of this mass-produced weapon was
tound to have a weakness mn the bottom plate,
caused, not from laulty design, but from choos-

img an inadequate metal. The mistake could
have been prevented had time permitted more
strenuous endurance hiring obf sample weapons
taken from random lots, Such a part [lailure
necessicated the construction of a piece known
as a reinforcing stirrup that fitted over the al-
lected spot on the outside ol the receiver. Over
25,000 guns were modified by this addition m
one year, and this and other hand work required
as much time and expense as did the construction
ol the cun.

The production of the B. A. R. followed a
similar pattern. Browning carried on most of his
early development on the machine rifle at the
Colt’s Patent Fire Arms Co. Later. Winchester
cave valuable assistance 1in connection with the
preparation and correction ol the drawings, add
g many reflinements to the gun. Winchester
was the first to start manulacture on this model
Since the work did not begin until Februarg
1918, 1t was so rushed that the component parts
ol the first 1,800 to be put out were found to be
not strictly interchangeable. Production had
be temporarily halted until the required manu-
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facturing procedures were altered to bring the
weapon up to specthications. At the end ol the
war the Winchester Co. was producing 300
B. A, R.Us a day. A total ol 63,000 1items was can-
celed at the time of the Armistice.

The Marlin-Rockwell Corp. intended orig-
mally to use the Hopkins and Allen Co. plant
lor the construction ol this weapon, but found
that a contract lor making rilles for the Beloian
Govermment fully occupled its facilities. The
corporation then acquired the Mavo Radiator
Co.’s factory lor use in 1ts contract to produce the
B. A. R. The first pun from this source was madc
on 11 June 1918, and by Il November 1918 the
company was rurning out 200 automatic rifles
a day. The postwar cancellation was 93,000
weapons,

T'he Colt Co., because of the heavy demands
of previous orders, produced only 9,000 B. A.
R.'s. The combined daily production by all com-
panies was 700 and a wotal of approximately 52,-
000 rifles was delivered by all sources.

In July 1918 the B AL R s arrived in France in
the hands of the United States 79th Division,
which was the first organization to be cquipped
with them and took them into action on 13 Sep-
tember 1918, The 30th Division was the first
American Division already in France to be is-

of the B, A, K. in 1918,

sued the weapons. Tt 1s an mterestng fact that
First L. Val Browning, son of the inventor, per-
sonally demonstrated the weapon against the
enenty.

The B. A. R. was more enthusiastically re-
ceived 1n Europe than the heavy water-cooled
gun, and requests for purchase by all the Allied
Governments were made immediately alter 1t
arrived overseas. The French Government alone
asked for 15,000 ro take the place of the inlerior
machine rifle, then being used by both French
and American troops. | he latter weapon was
found so unrehable that many were actually
thrown away by troops during action.

However, the war ended so soon alter this that
the bulk of the American forces were still
equipped with machine guns supplied by the
Britsh and French.

Browning Caliber .50 Machine (Gun

The Browning caliber .30 machine guns had
scarcely been introduced overseas when a lareer
weapon was demanded by the commanding ofli-
cer ol the American Expeditnonary Forces, Gen.
John J. Pershing, who had observed the rapid
advances ol the British and French m raising
their machine gun caliber from 503 and 8 mm to
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