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 having a bore within which the barrel slides..

20

b
w

|  to open the rear end of the breech casing,
- 30

Patented Apr. 24, 1928.

UNITED STATES

JOHN M. BROWNING, DECEASED.

 BARREL-COOLING DEVICE FOR FIREARMS.

Application filed October 15, 1925. Serial No. 62,672.

The invention relates to a barrel cooling

device for automatic machine guns having
a recoiling barrel, and more particularly to
2 device of this kind in which water is used

as the cooling medium.
In machine guns of this class a

the jacket is provided with a closing cap
To prevent leakage of water along the bar-
rel suitable stuffing boxes are provided at
the rear end and at the front closing cap of
the jacket. I o
- After using such a gun, the water must
be drained from the jacket and the barrel
cleaned and greased to prevent its rusting.

result in the subsequent malfunctioning of

the gun due to the rusted condition of the

barrel which particularly interferes with the
smooth movement of the barrel and tends to
tear the packing in the front and rear stuil-

ing boxes with a resultant leakage of the
water from the casing. Heretofore it has
been necessary, in order to effect this nec-

essary cleaning and treatment of the barrel,

remove the mechanism in rear of the barrel

“and to finally withdraw the barrel from the
water jacket and breech casing in rearward

direction.
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Tt is an object Of-my' invention to provideﬂ

a construction whereby ready access can be
had to the barrel for this purpose without
“the necessity of handling the barrel by dis--
mounting it from the gun. Such a construc-
tion is particularly desirable in guns of rel-

atively large caliber (say: 37m/m or over)

because of the weight of the barrel. This
object is attained by providing a water cool-
 ing casing which can be easily attached to
- and detached from the breech casing and
slid forwardly off the barrel, after which the

barrel can be cleaned 1 situ.

readily removed and new packing inserted.
- In automatic machine guns of this class, 1t
has also been found that the extreme for-

ward portion of the barrel, which necessarily
projects forwardly beyond the front closing

_ tubular
water cooling jacket surrounds the barrel
and is suitably connected at its rear end to
the breech casing of the gun. At the front,

ed thBI‘GOIl; o

) cap ot 'th'_e- | v#atér jatﬁ:ke_;t a . 'distance ) Substaﬁ-?'i‘.
tially equal to the length of the recoil of the
‘barrel, 1s not as effectively cooled as may be, ~

because not immersed in the water .of the

jacket for a sufficient length of time, 1f at
all. This is particularly true, when the bar-
rel is tapered and when the gun 1s fired at
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a high angle of elevation, as at .an aerial

target, because the level of the water 1n the
casing then drops an -appreciable extent .
at each recoil of the barrel due to the de-
creased displacement of the barrel when in
~the recoiled position. S

- It is, therefore, a further object of the in-
“vention to provide for the more effective
“cooling of the barrel at its forward portion, Coe
and this object is attained by providing -
.~ means for preventing the drop of the level L
Failure to effect this cleaning operation may:

of the water in the forward portion of the -

jacket when the gun is at a high elevation,
and during the recoil and return movements.

—_

of the barrel, thereby insuring that the for-

ward portion of the barrel is sufficiently sub-
jected to the cooling ;z@ction’-dfthe_ water.

In the accompanying drawings. there is -

shown a preferred embodiment of the inven-
_tlon as applied to an automatic gun of large
caliber, such as is shown and described, for
example, in my prior Patent, No. 1,525,065 ~~
dated February 8, 1925, for an automatic- "
firearm, but it will-be. obvious. that .it is c
equally applicable to other guns and to guns =~
~ of smaller caliber. B o

In the draWing”s:i"- -

“Tig. 3 is a vertical longitudinal section of

40 B

 Fig. 1 is the partial left side elevation .of =
the gun having mounted thereon a cooling 90 -

~ device embodying the invention; . =
- Fig. 2 is a front elevation of the forward
portion of the gun and.cooling device mount-

S 4 verty inal | of 95
‘the forward portion of the gun with parts
‘broken away; RS

" Fig. 41is an enlarged front elevation of the

front stuffing box and the hose connection

- therefor, the barrel being shown ‘in section:

- A further object of the invention resides

~ in the provision of means whereby the used
packing in the stuffing boxes can also be

box; -

" Tig. 6 is an enlarged vertical transverse
section taken on the line 6—6 of Fig. 3, show-
‘ing the novel check valve for holding the
~water in.the extreme forward portion of the.
casing when gun is elevated to high angles; =~

00
| F1g5 1S an enlarged central longitudinal
vertical section through the front stuffing -~ -~

| _105':-"'



- rear stuffing box; and

Fig. 7 is an _enla‘rge'dﬂ. ce_ritra-l vertical lon-
gitudinal se_pt-ion through water jacket and

valve; - o
Fig. 8 is an- enlarged vertical transverse
‘section taken on the line 8—8 of Fig. 3 show-

ing the positions of re:ir hose connsction and

- Fig. 9 1s an enlarged partialvertical lon-

gitudinal section and elevation of the. gun
10 showing the rear stufiing box; recoil spring,
~and means for readily releasing the water

- jacket from the gun casing.

- The following main parts of .:_-t.jhe' gun

- shown and described in Patent No. 1,595,065

- 1n

- are shown in the drawings; the breech casing
1, trunnion bleck 2, barrel 3 and recupera-

tor4.

on

"_gg
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~ rounds the same from the breech casing for-
‘ward to a point some distance rearward of

In the gun-to which the invention is shown
applied, the rear portion of the long slidable

barrel 3 is supported and guided in a seat in
- the trunnion block 2 closing the front end
‘of the breech casing

1. The barrel 3 is
preferably tapered in accordance with the
customary practice, . - '

As clearly shown in the drawings, there

1s provided a water jacket 5 which sur-
rounds the barrel 3. Preferably the in-
ternal diameter of the tubular jacket 5 is but

slightly larger than the external diameter

of the rear portion of the barrel and sur-

- the muzzle of the barrel. This small diam-

35
40
e
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eter of the cooling jacket is desirable to
avold unnecessarily increasing the weight of
the gun and the water is conveniently sup-

‘plied to the jacket through a port 6 at the
rear end of the tubular casing and leaves

the jacket through a similar port 7 at the

top of the forward portion of the jacket,
the said ports béing respectively provided
with suitable fixtures 6* and 7*° The con-
tinuous or substantially continuous supply

of cold water to the jacket is assured by the
provision of an external reservoir (not
shown) from which the water is pumped

through a conduit to the jacket and, if de-

sired, the warmer water leaving the jacket

may again be led back to the reservoir
Obviously,

throngh a flexible conduit 8.
other suitable means for circulating the cool-

-+ 1ng water through the jacket bringing it into

- contact with the barrel might be used, the
“manner 1n which the circulation of the water

1

vention. -

is effected forming no part of the present in-

To provide a readily detachable connec-

“tion for the water jacket to the breech casing
~of the gun so as to permit its convenient re-
~moval I provide a suitable connecting means
‘which 1s operative while the casing is held

against rotative movement, the said means

65

“serving to draw the casing rearward into its

proper relationship with the breech casing.

It will be obvious that the avoidance of ro-

‘removed before

~may be a second bushing

1,666,887

tary movement is highly important as other-

wise the hose connections would have to be
the jacket would be de-
tached. : L -

‘A suitable means such as a stuffing box is
provided for preventing the ledkage of water
from the wateér jacket into the breech casing

10

and preferably this stuffing box is so ar-

ranged that it can be adjusted while the

- stated. | |

Preferably and as shown the trunmion

block 2 forming a part of the bresch casing
18 formed iwith an annular recess surround-

ing the barrel and the water jucket is pro-

75
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vided with a bushing adapted to enter the

said recess and to serve as the bushing of a
stuthing box or gland. Preferably there is

an annular flange into which the rear end

of the tubular portion of the jacket is thread-

ed and the aforesaid gland bushing 9* is
formed as an integral part of the flange 9.
An annilar packing 10 1s-located in the said
recess and preferably a second bushing 9*is
90

provided in the recess for forniing a rear

abutment for holding the packing 10. When.
the water jacket 5 is moved rearward by the

8%

attaching means the said packing 10 is com- .

pressed between the bushing 92 and the rear
abutment, which has already been stated,
_ 9. Preferably
the rear face of the bushing 9* is inclined

rearward and outward and the front face of

the bushing 9" is inclined forward and out-
ward, the result being that there is a tend-
ency to force the packing 10 inward and into
firmer contact with the barrel 1.

The mieans for drawing the water jacket
rearward and for holding it in the assem-
bled position is preferably located entirely
at one side of the jacket, preferably at the
top thereot, so as to be more conveniently ac-
cessible. 'The attaching means may com-

prise a single bolt 11 arranged conveniently

“at the top of the gun and passing as shown

through -an opening in an upwardly pro-

Jecting lug 12 on the flange 9 and through
a sumilar lug 13 secured to the top of

03
100
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the trunnion block of the breech casing, as

shown in Fig. 8. Since the water jacket 5

1s centered on the barrel at the front, by

115

means to be described, and &t the rear

by the bushing 92, it will be evident that
‘this connection is suficient and provides
means whereby the water jacket can be read- 1
1ly detached and slid off the barrel in foi-
ward direction, after which the rear packing

is free to be removed and replaced. "It will

be observed that the bolt 11 serves as a com-
mon means for detachably holding the water

120
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jacket in place and for adj usting the stuffing -

box, that is, for compressing the packing 10.

At its forward reduced portion the water
jacket is. centered dnd guided on the barrel

by an end cap 14, (see Fig. 5) having a

130
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rearwaidly, projecting internally threaded:

qr

flange 15 screwing over: the: forwaid-end of
; This end
cay carries aistufiing Hox.-to l;yeye-_m,@lmge :
of water and the construction:of this stuffing:

the tubiilar portion of the jacket..

box-is suehi that the remioval:and replacing:

of the packing is facilitated,

To form the: stuffing: boxi the end. ecap 14
has an internal rearw ard flange 16:the rear’
encl of ﬂ'ﬂiig}h*’ié' 'e',;itéﬁdéd‘j-iiiu?‘;a_l‘{illyi to fit
‘the bairel and thisiinwardiy extended por-
tion has a rearwardly and inwardly inclined:
forward face 17 against which'the packing:
17> 15 adapted to be forced.  The end cap.

LY

hag also a forwardly exten ding: fiange 185
ich -is screw thredded to:

¥

réceive a cap nut 19; this cap nut’ béing op-

‘erative to force a siiding . gland-bushing’ 20

a

having a rearward Fand outwardly inelined
sirface against the packing 172, thereby
forininig  a water tight jouit aro und the bar-
rel: The gland-bushing may have, as showin,
a flange 21 at 1ts outer end; which, 1t the cap”

niit is screwed lLome; will bé clamped Be-

L

‘tween the nut and the outer énd of thie for-

wardly extending flange on- tlie énd- cap of

the water jacket. o

By this constriietion it will bg evident that

the packing: cain -be readily removed and re-

4

placed with fresh packing by uniserewing the:
for-

cap riut and sliding thé glan d-bushing
wardly, thereby -exposing the packing:

advantage -of this arrangement resides 1n
thé fact that no internal serew threads hin-

der the insertion or:removal of the packing

as in sbufing boxes liaving-a screw threaded

- ¢gland fitting such intern al-threads.

4()

=N
) |
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~ To effectively cool the forward end of the
barrel, particularly when the gun 1 bemng
fired while pointed upward, I

water compartments, oné of which is in front

of the other and adjacent: thé front end of

hhhhh

the barrel. The front compartinent serves

fo retain the water and to -prevent it from

flowing® backward toward the rear as ‘might
happen if only -one long ¢ oimpartmenf {;Féf 6
provided. Préferably “a sing

jacket, such as 5 is. provided, the two com-
parfments are tormed by ineans of a trans-

verse partition 29 (see Figs. 6 and T) posi-

{ioried some distance to the rear of the for-

ward end of fhe water jacket, Preferably:

- &

there is associated with the partition 22 a

check valve which is so constructed, as to

prevent, the flow o

the recoil of the barrel, but to othetwise, per-
mit {ree passage of the water in the oppo-
site direction. ' I o

T4 the embodifient of the invenition showi

this partition comprises an apnular member
09: secured to the tubular portion of the
water jacket as by rivets 23 passing through

3 flange 94 éxfending at right an

Ber 22 and- thereby, prevent

ired while pointed upward, 1 provide means
surrounding the barrel and: forming: two .

when' a, smgie water

ent, the flow of water from the forward
compartment to the rear compartment, on

oles to the

main . body .of said member. and. parallel
‘with the tubular portion of the jacket.
annular: meniber.

. 'This
has . its: inmer periphery
spaced: sonte ‘distancé from’ the barrel theres

passage for the:water and’ forming a valve
seat. The movable member . of the valve

comprises- a second’ annular: memmber 25 fit-

ting the barrel:but of smaller external diam-

eter:-than the internal diamnieter of the j acleet.
This movdblé: valve member. 20. 18
forward  of: the fi |

— . .

close the passage between
and the barrel. ~Suitable means are pro-
vided to guide and support. said movable

‘ -
T B [
L]

- Jlocated
xed member: 22 and Liag
limited: longitudinal movement to open and
the fixed member

80

member in:its movements, and such means

niay comprise, as shown, studs 26, say two.

in’ nuniber, y from t
fixed member through holes i the: movable

member, the forward ends of the studs. be-

ing headed: or. otherwise provided .with’

* .

projecting forwardly from the

85

means -for limiting the forward - movement o

of :sa1d. _.sziénibef. e

oowill be undérstood. that without. the:

TR

partition’ 22 and the associated check valve

thie level of the water

1n :the. Wﬂtéf | ](;1{31{6}\ o

would be lowered upon eacli recoil movement -

of the barrel, this being due to the fact that

the barrel is tapered as shown.’

“With: the

described . construetion, Tiowever, it will be-

b

svidet that at thé beginning of recoil of

the barrel after

merber 25 will seat against the fixed mem-
22! . the passage of

the water in ‘the

end’ of the :barrel® wi .

cooliri¢- action of the water By being im-

1 4 -

persed i it for an’

T [V R EECE ~ - 1. SIS S . O
tinde while the barrel 1s i the recoiled posi-

L v
L
- =
.

tion and
battery:

ERTITI
Yorward: compartment to
tlié redr.  This insures thiat the forward
will be subjected to the

ppreciable period’ of:

during its less rapid Teturn to.

ring & shot; the movable

105

On refurn' of the barxel to battery the

{

movable: vilve member 25 is carried to its

forward position, openirig the valve and
again permitting: the fotmal circulation of+

the water:
- While I have herein shown and described

q prefertéd embodiment. of the: invention,

it will be undergtood that various changes

110

115

spirit of the invention” as covered by the

following claims.

1. In an automatic gun having a recoiling
et fluid surrounding the barrel, a read-

et fo said- frathe, packing for preventing
I T L L sl e .:r_,..'.‘f'q i1r e T '
leakage of said cooling fluid, and medns lo-
cated outside of the. frame and the jacket

L

for comipressing said packing,

ily détachable contiéction securin said jack-

secured to sAid frame.

| .8 ~the: said
medans beng: adjustaple when caid jacket 1s

1120

125
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1)

cotling barrel, a frame

3y

4{)

coiling barrel, a frame, a cooling

4 :

2. In _
colling barrel, a frame supporting the bar-

rel, a cooling jacket surrounding said bar-

rel and slidable off the barrel in a forward

said connection _ n
Jacket is held against rotative movement.

3. In an automatic gun having a re--

colling barrel, a frame supporting the barrel,

a cooling Jacket surrounding said barrel and

slidable off the barrel in forward direction,
and a readily detachable connection between
sald jacket and said frame, the said connec-
one side of the

tion being located entirely at
said jacket and frame. =~

4. In an automatic gun, having-a recoil-.

ing barrel, a frame supporting the barrel, a
cooling jacket surrounding said barrel and

b

1,666,887

slidable off the barrel in a forward direction,

and a readily detachable connection between -,
sald jacket and said frame, the said connec-

tion comprising Iugs on the jacket and the
trame vespectively, and a bolt -extending
through holes in the said lugs. -

9. In an automatic firearm

rel, a cooling

rection, a readily detachable connection be-
tween said jacket and said frame, the sald

connection being operative while the casing

1s held against rotative movement, and a

stuffing  box. 'Sm'rmmding-§,_said.,-_barrelf-a,nd;_
> forming a fluid tight joint betweon said.

jacket and said barrel. B
6. In an automatic fireirm having a re-

coiling barrel, a frame, a cooling jacket sur-
rounding said barrel and slidable off the bar-
rel in a forward direction, a stuffing box sur-

rounding said barrel and adapted to form

a fluid tight joint between said jacket and

having a re-
supporting the bar-
jacket surrounding said barrel -
and slidable off the barrel in a forward di-

- said jacket and the

the rear of the

form a fluid-tight joint, .
9. In an automatic gun havin

of which is provided with an annular recess

~ surrounding the barrel, a cooling jacket sup- .
being  coperative while the

an  automatic gun having a re- securing Imeans compressing said packing to

1 ng a recolling
© barrel, :a breech casing, the forward wall-
direction, and a readily detachable connec-

tion between said jacket and said frame, the

70.

ported on said barrel at the front and at .

the rear,
the rear v

able means for attaching said cooling
Jacket to said breech casing. _

10.'In an automatic firearm having a re-
coiling-baz _
jacket supported by said breech casing and

barrel, a. breech casing, a cooling
said barrel, the rear wall of .said jacket
forming a bushing, an annula » abutment at
e said bushing, a packing be-
tween the bushing and the abutment, and
a readily detachable connection between the
said breech casing, the
said .connection
casing is held against rotative movement and

~serving not only to hold the jacket but also

to compress
tight joint.

said packing to form a fluid- -

a packing in the recess, means on
all of the jacket for compressing
sald packing when the jacket is attached .
to the breech casing, and a reacily- detach-

()

being -operative while the

00

11, In an a.utoma,tic-'ﬁrearm.having' a re-

coilling barrel, a breech casing, a’ cooling
Jacket supported by said breech casing and
sald barrel, the rear

forming a bushing, an annular abutment at
the rear of the

said bushing, a packing be-

tween the bushing and the abutment, and a

readily  detachable connection between the
sald jacket and the said breech casing, the

saxd  connection comprising lugs on  the

Jacket and the frame respectively and a bolt

sald barrel, and a common means for de-

tachably connecting the jacket to the frame
and for adjusting the said stuffing box.

7. In an automatic firearm having a. re-
jacketlsup_—

~borted by said frame and said barrel, the
~rear wall of said jacket forming a bearing

H{)

fiQ)

- packing between the rear

oushing for the barrel, an abutment in

rear of said bushing in fixed relation to the

frame, a packing between said abutment and

the rear wall of the jacket, and means for
moving the said jacket to compress said
. _ wall of said casing

and said abutment. S
. In an automatic gun having a recoil-
ing barrel, a frame supporting and guiding
said barrel, a cooling jacket surrounding said
barrel forwardly of said frame, a bush-

- ing surrounding - said barrel acdjacent to

4 15°

the rear wall of said jacket, a packing be-
tween said bushing and the front wall
of said frame, means for securlng said
jacket to said frame, the actuation of said

the

-extending through holes in the said lugs and
the said connection serving not only to hold

the jacket but _

jack also to compress the said
packing to form a fluid-tight joint. =

I_'{}.n-

105

12. In an automatic gun having a recoil-

ing barrel, a frame, a cooling jacket detach-
- ably secured to said frame

and surrounding

said barrel, a front wall on said jacket, a

bushing surrounding said barrel adjacent
to sald front wall, packing m said bushing,
an annular member detachably secured to
the front portion of '
tudinal movement of
gland-bushing supplemental to
member whereby said
to form a water-tight

the said
packing is compressed
Joint when said mem-

ber 15 secured to said jacket.

5. In an automatic gun having a recoil-

&

ing barrel, a cooling .
barrel having a front wall acdjacent the for-
ward end of the barrel, an annulus surround-
ing the barrel adjacent the front wall and

~secured thereto, external screw: threads on

said front wall portion of the Jacket, a cap
with internal threads engaging said external
threads, _ _
and a gland-bushing between said packing

sald jacket by longi-
said member, and a

1A

Jacket surrounding the

125

packing forwardly of said annulus,

136
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15

20

“in the front portion of the jacket upon the
recoil when the arm is fired at angles of

30

-
b}
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and said cap Whefeby when said cap is se-

cured to said front wall portion the gland-
bushing will compress the packing against
the annulus forming a fluid-tight joint.
14. In an automatic firearm having a bar-
rel adapted to recoil upon the firing of a
shot, of a single tubular jacket surrounding
the barrel and adapted for holding cooling

water, and a one-way valve associated with
the partition for permitting free flow of the
water from the rear compartment to the

front compartment and for preventing free

flow from the front compartment to the rear

compartment.

15. In an automatic firearm having a bar-
el adapted to recoil upon the firing of a

shot and being of larger diameter at 1ts
rear portion than at its forward portion, a
tubular water-cooling jacket surrounding

-

the barrel, and means for retaining the water

elevation. --

16. In an automatic firearm adapted to be

fired at angles of elevation and having a
recoiling barrel of larger diameter at 1ts
rear portion than at its forward portion,
a cooling jacket surrounding the barrel, a
one-way valve forming a partition some d1s-
fance in rear of the forward wall of said
jacket to prevent the drop of the water level
in the forward portion of the casing when

the barrel recoils while being fired at angles

of elevation.

17. Tn an automatic firearm having a bar-

rel adapted to recoil upon the firing of a
chot and being of larger diameter at 1ts
rear portion than at 1ts forward portion, a

5

tubular water-cooling jacket surrounding the.

parrel, and means for preventing the drop
of the water level in the front portion of the

18, In an automatic firearm having a bar-
rel adapted to recoll upon the firing of a
shot and being of larger diameter at its rear
60

portion than at its forward pertion, a tubu-

the barrel said
closed and the water retained 1n
the forward portion of the jacket to effec-
‘tively subject the forward end of the barrel
to its cooling action. =~ . .

jacket upon the recoil of the barrel when .

Hred at angles of elevation, said means com-
prising an annular member secured to the
inside- of the jacket and extending inward
toward the barrel, but leaving a passage be-
tween it and the barrel for the free passage
of water past said member, and a second
‘annular member forward of the first mem-
ber and adapted to have limited longitudinal ;
movement to open and close said passage,
~ whereby "in the recoil ot
passage 18

) B
ot

lar water-cooling jacket surrounding the
barrel, and means for retaining the water in
the front portion of the jacket upon the .

recoil and return of the barrel “when the
arm is fired at angles of elevation, said

means comprising a fixed annulus secured to

“the wall of the jacket, and a movable annu-
us forward of said fixed annulus ‘and mov- .

able to open and close an annular passage

for the water between the fixed annulus and
the barrel, and means on the fixed annulus
for guiding the movable annulus 1n 1ts move- -

ment and for limiting such movement.
This specification signed. and witnessed

this 80th day of September A. D. 1925.
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CERTIFICATE OF CORRECTION.

Patent No. 1,666,887, Granted April 24, 1928, to

- JOHN M. BROWNING.

[t is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 1, lines 89 and 90,
for the article "the" read "a'"; page 2, line 52. for the word "bringing" read

"to brmg : page 4, line 55, claim 7, and page 5, line 32, claim 16, for the
word “casing” read "jacket"; and that the said Letters Patent should be read
with these corrections therein that the same may conform to the record of the
case in the Patent Office.

Signed and sealed this 3rd day of July, A. D. 1928.

M. J. Moore,

(Seal) Actinﬁ Commissioner of Patents.
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