Patented Mar. 25, 1902. .

J. F. MEIGS & S. A. S. HAMMAR.

No. 696,063,

BREECH LOADING GUN.

{Application filed Sept. 2, 1898.)

7 Sheets—Sheet |,

3

(No Model.)

Mttt T S

I. .'l'un

/oy

Pl L e e et
— In.__-ml.l.__l...l..ll.l_l..-.l.. oy

THE NORRIS FETERS CO.. PHOTC-LITHO., WAIHINGTON, D. C.




- No. 696,063. Patented Mar. 25, 1902,

J. F. MEIGS & S. A. S. HAMMAR.
BREECH LOADING GUN.
| (Application filed Sept. 2, 1899.)
. (Nolrdﬁdel.) | . . | o 7 Sheets—Sheet 2.

W w1

(I E== |1l

I




o. 696,063 - Patented Mar. 25, 1902,
J. F. MEIGS & S. A. S. HAMMAR. '
BREECH LOADING GUN. |

(Application filed Sept. 2, 18989,)

(Mo Model.) 7 Sheets—Sheet 3.

\ N2 2
N
! : I
1\5 k
jl ' /H k
o \
B R ~
R \
Fq_
| _
; R
I
| |

HOTO-LITHG., WASHINGTON, D. £.




A\
No. 696,063 - Patented Mar. 25, 1902.
J. F. MEIGS & S. A. S. HAMMAR. |
BREECH LOADING GUN.

{Application filed Sept. £, 1898.)
(No Model.) ' = 7 Sheets—Sheet 4.

| N / N
| A :*: | FI ./h 7

?‘ ;|1I”I 118 ENERARA || 1
\ | | Il

N |
’r.r
|
?

I!lll C o
| |ll”1 |I il |
' }Iltl II :
l .
. A
‘ ill
¢ W'l N
w N /R
Q Al
i




No. 696,063. Patented Mar. 25, 1902.

J. F. MEIGS & S. A. S. HAMMAR.
BREECH LOADING GUN.

(Application filed Bept. 2, 18080,)
(Noc Model.) 7 Sheets—Sheet 5.




Patented Mar. 23, 1902,

J. F. MEIGS & 8. A. S. HAMMAR.

No. 696,063,

BREECH LOADING GUN.

{Application filed Sept. 2, 1899.)

7 Sheets—-—Sheet 6.

(No Model.)

RN

A Ty .
.- ._...._. ! ' ™
L ,... Lﬂ ﬁ ; ﬁ
' _-_-
Iy
[
]
," “
k!
y Al

. -l.....l!.._-...._.ll._ll.ll.l-l..l.._llllll.l...ll....“ull-._-..
ll.lﬂ{nﬁ.llii-ll L] . " .,l.
- .........,_.-_.._ T T TR T ———
_ o _..___ “
\.. -,
o e i _
- ! _
. ] _I.llFL llllll L_ll. . m
_ . b b __
I 1} i
1 Y
i I ——— : i I
L.t = } o |
K - ' r
1Ty ) “ _
.. % _ '
eyt I '
AOPRY . _
ST _ _
__ {1 ._.1....-.11 - = - | —
Jr._-l.l..ll-.— I_Il.-. + : -._mlr_-_rl .—
—ru ..!l.l-.'ﬁ- a " - . My -
1= | -
Al -
” :.. .“_ \\ |
< el Adzimd |~ N
¥’ “ - !
I
|

1
-'-.
!

- et ] L!“—.
. y !
.. .

L.
|
- i
™

—--r—- — g M fem —

s F s ,
.

lh---‘-“---—

rl.lll._.ll.ll...ll_.lll.l_.llll L e — —— S A A i mas e e - ey

i el e e e e ] " T T TER UUT ST S s e g S S B W B ek el
e k A

p— T . — - el ——
e —
. =
' L]
-__.-. N
- r-_r_lnl.
B
N, o
"%
.f o
~ o .

r
ey
-

T l.._-'_“‘II

-
i

D C,

WASHINGTON,

THE MORRIS PETERS CO., PHOTO-LITHO.,




- No. 696,063. - Patented Mar. 25, 1902.
. - J. F. MEIGS & S. A. S. HAMMAR.
BREECH LOADING GUN.

(Application filed Sept, 2, 1899.)

(No Model.) 7 Sheets—Sheet 7.

7
O~ % 1
, 2 S = \ |
Fny = =~ B
/ | R -
7 - _ TSP - |
. A 22 (o A 1 |
n; / \ _: "E : \l
0 M’ ”‘ | / g
\& & = P

™
ey
g :
0l \!'\I - ‘ i
* : »
,,:u ....J"::J I ”I‘ \r .
e h
- rr-"'; e
B Py "‘\'l. 1
3
o
\ _

@%MW/M
e/% e/#?mu(




UNITED STATES PATENT OFFICE.

JOHN FORSYTII MEIGS AND SIGARD AXEL STEN IIAMWIAR OF SOUTH BETH-
- LEHEM, PENNSYLVANIA, ASSIGNORS TO THE BETIILEIIEM STEEL COM-
PANY, OF SOUTH BETHLEHEM PENNSYLVANIA.

BREECH-LOADING GUN.

SPECIFICATION forming part of Letters Patent No. 686,063, dated March 20, 1902,
Application filed September 2,1899, Serial No. 729,353, (Wo model.)

Lo all twhom it may concer:

— | A pipe K, extending from a port ¢ at the front
Beitknown that we, JOHN FORSYTH MEIGS end of the recoil-cylinder C to a port g at the
and SIGARD AXEL STEN HAMMAR, of South | mid-length of the operating-eylinder &, pro-
‘Bethlehem,in thecountyof Northampton,and | vides means for the passage of fluid from one 55
5 in the Sta,te of Pennsylvania, have invented | eylinder to the other. |
certaln new and useful Implovements in T'he piston-rod I has attached to or carries
Breech-Loading Guns; and we do her eby de- 1 at its rear end a rack I, that meshes with a
clare that the followmﬂ i1s a full, clear, and | pinion-segment M, mounted at the lower end
exact deseription thereof 1efeleneebeln0had | of the hinge pin or bolt N of the arm or 6o
© 10 the accompanying dl&WlHﬂ"S, in which— bracket O, which carries the breech serew or
. Iigure 1 is a top plan view of enough of a | block P. The latter is preferably of conical
gun and its mount to illustrate an embodi- or tapering form and provided with full or
ment of our invention. Fig.2 is a view in | continuous thread. We use this construe-
side elevation. Fig. 3is a view, partlyinele- | tion of breech-block because of its strength, 65

-5 vation and partly in section, of the recoil and | for with its full threadithastwice the thread-

- operating cylinders and eontamed devices, | ed area of a block of the interrupted-screw
showing the position of parts when the br eech type of the same length and mean diameter.
1s..closed and the gun isin battery. Tig. 41is | In the latter case, too, the threads are not as
a similar view Wlth the parts in full lines in strong at theends asin their middle portions, 7o

+o the position during counter-recoil at the in- | and hence there is on this account an advan-
stant the opelamnn -cylinder piston is about | tage in strength with the full thread. Said
to cause the opening of the breech. Fig. 5is block has a shank or stem p on 1ts rear end,

- & view showing the regoil and operatmﬂ cyl- | by which it is journaled and supported in 2
~ indersin communleamon by apassage through | bearing in the arm or bracket O. 75

25 the sleeve. Fig. 6is an end view of the onn, Heshmﬂ‘ with a segmental series of gear-

- showing the breech mechanism; and I‘w" 7 | teeth p' on the stem p is a rack-bar Q, that ex-
is a horizontal section on the line z of Fm' 4. | tends crosswiseof the gunin guideways in the

The object of our invention is to plmnde arm or bracket O and is connected by a linlk
improvements in the construction of breech- | R with a curved crank-arm S, carried by the 8o

30 loading” guns of the class in which the force | pinion-segment M. When the breech is
of recoil is utilized to operate the breech | closed,the two pivot- pins connecting the rack-
mechanism; and to this end said invention | bar Q;, link R, and crank-arm S and tho
congists in the features of construction sab- | hinge-pin N are all in the same straight line,
”sbantiallyfas hereinafter claimed. and hence the breech- block cannot possibly 8s

35 Intheembodiment of our invention which | accidentally open duri ing firing. Yet though

- wehaveselected for illustration the gun body | making a very strong lock he erank and link
or barrel A is supported in a sleeve b which, device can easily exort ample force for open-
as usuoal, ferms a part of the statlonmy ornon- ing the breech when operated in their normal
16(30111110' mount and in which the barrel is mteuded way. Qo

go free to reclproeate longitudinally and having Intermediate the rack L and the operating-

, on 1ts under side two 168011 -cylinders, but cylinder ¢ is a second rack T, with which
one of which, C,isshown. In thelatteristhe | meshes an 1dle1 -gear U, ;]oumﬂled in a bear-
piston D, whose rearwardly-extending roed E | ing fastened to the gun-barrel, and meshing
is secured to the gun-barrel at its rear end, | withsaididlerisa gear V upon A shaft W, that 05

45 and encircling the rod within the eylinder is ! is journaled in bearings on the non- 1eeoﬂmn'

a heavy hehcal spring I, whose ends bear, | sleeve B, said gear V bemn' in front of the
1espeetwely, against the piston and the rear gear U. Upon the shaft VV 18 fixed a hand-
end of the eylmdeI On the side of the sleeve _wlleel X, by which the shaft may be revolved,
B, at a point a little higher than the recoil- | and thus power transmitted through the frems 100
50 cvlmdel 18 a cylinder Gr containing a plstorl to the rack-bar. The opemtlnmshaft W be-
H, the plston -rod Iof thh e\tenﬂmem ward. | Ing on a non-recoiling part of the gun andin
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front of the gear U, which is carried by the | mechanism is opened automatically, yet as

oun-barrel, it follows that upon the recoil of
the latter the gear U will be carried rearward
out of engagement with the gear V with ab-
solutely no danger to the operator from the
recoil, notwithstanding he has hold of the
hand-wheel at the time of recoil.

It will be seen that when the gun recoils
from firing the two pistons D and H will move
rearward in their respective cylinders, the
fluid in the recoil-cylinder, as usual, passing
through passages to the front side of its pis-
ton 1I. As there is no relative movement of
the rack L and segment M, these two will
moverearward together and the breech-block
be kept closed duringrecoil. A pressuretend-
ing to keep the breech mechanism closed dur-
ing recoil is created by the rearward travel
of the piston through the cylinder, the fluid
behind the piston being slowly passed to the
front thereof through the constricted passage
I in the periphery of the piston H. KEven
should any parts break inertia would tend to
keep the breech closed during recoil. As weo
thus insure the keeping of the breech closed
against accidental opening during firing,dan-

ger from thissource isobviated. Asapartial

vacuum exists in each of the cylinders on the
completion of the rearward movement of the
pistons from the recoil, it follows that on the
return movement or counter-recoil the pis-
tons travel forward some distance before they
encounter resistance from the fluid in their
cylinders. The piston H thus moves forward
to a point barely beyond the port g, where-
upon, by reason of a pressure upon its front
side produced by the fluid entering through
the port ¢ and the passage /1, it 18 moved rear-

ward until it covers the port g and cutting

off the entrance of fluid stops In 1ts move-
ment relative to the cylinder . The latter
being a part of the non-recoiling portion of
the gun, it follows that as the piston is thus
held stationary the continued forward travel
of the gun-barrel causes the revolution of
the segment M by the teeth of the rack L and
effects, first, the revolution of the breech-
block to unscrew it, and then its swinging
around with the arm or bracket to open the
breech for the insertion of the charge, the
arm or bracket being swang when the rack
Qis stopped inits longitudinal travel by con-
tact with the arm or bracket. Counter-recoil
being completed, the engagement or mesh-
ing of the gears U and V is restored, and
the charge having been placed in the gun
the hand-wheel X is revolved to close the
breech, the rack M being moved forward to
cause the swinging of the arm or bracket to
place the block in the gun, and then the re-
volving of the block to secrew it home. The
piston I is of course moved forward, the fluid
in frontof it being passed through the passage
I to the rear of it and that which cannot be
contained in the space around the rod 1 pass-
ing out through the port g.

there is instantaneous disengagement of the
connection or gearing between such mechan-
ism and the hand-wheel the man whose duty
it is to close the breech need not even move
his hand from the said wheel during recoil,
so that he can be ready the instant the charge
isinserted in the gun to close the breech, and
he can do this rapidly, because as the mech-
anism is at all times absolutely under his
control he need not be hindered by fears of
hurting the man or men who load the gun.
The absence of springs or power- worked
mechanism for closing the breech, whose con-
trol is not certain, and the use of a com-
pletely - controllable mechanism reassures
both the ones who load and he who closes the
breech, so that the work can be done under
the best conditions and with no loss of time.
To contribute to rapidity of firing, the auto-
matic opening of the breech is effected in the
shortest advisable time and the closing by
hand is accomplished as rapidly as is desir-
able.

Our mechanism in its entirety is very sim-
ple; but it is especially simple in respect to
the means for automatically opening the
breech. Such means are free from springs,
valves, and accumulators and are independ-
ent of leakage and expansion of the fluid

| and will accordingly work under any condli-

tions in which the recoil mechanism will
work.,

For controlling the recoil and counter-re-
coil or forward motion of the gun we prefer
to use the mechanism illustrated, which we
will now desecribe.

The piston-rod E is hollow and provided
with numerous radial openings that one af-
ter another are closed on the rearward move-
ment of the rod by a closely-fitting sleeve or
tube, through which the rod passes. The
oradual cutting off of the passage of fluid
from the eylinder, which this arrangement
secures, controls the recoil. Within the pis-
ton-rod and also the pistonisarod Y, around
which is an annular space and on which near
its forward end is a valve 7, that has a seat
in a chamber ¢ in the piston, a perforated
head or flange on the rod Y being screwed
into the outer end of said chamber, the per-
forations in the head being for the outlet of
fluid passing the valve. The rod Y has a
central longitudinal passage 4" reaching in-
ward from its front end, and radial openings
y? and 9* place said passage in communica-
tion with the annular space around the rod.
Thus when the passagey’is unobstructed fluid
can pass from the eylinder in front of the pis-
ton into said annular space, and thence
through the perforated wall of the piston-rod
E into the cylinder back of the piston. To
constrict such passage 7/, and thus retard the
flow of fluid, a rod Z is provided that projects
from the front end or head of the recoil-cyl-
inder in line with said passage and has a ta-

It is to be observed that though the breech | pering form, its smaller cross-section being
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justinrear of a heady?®, whose cross-section is |

- nearly justthesameasthecross-section of the

passage. Atapropertimeinthe counter-recoil
the entrance of the rod Z into and its travel
through the passage /' by the forward move-
ment of the piston will gradually diminish

~the fluid capacity of said passage, and thus

IO

~ordinary conditions of use, the structure be-
‘ing complete, as shown in Fig. 3; but provi-

20

25

30

35

.40

regulate the flow of fluid through the same.
By the regulation of the counter-recoil the
speed of opening the breech is determined,
and said regulation may be such that at cer-
tain points the speed may be reduced to avoid
shocksand jars. Thismaybedesirable where
there is a change of motion of the block and
at its stopping.

The joints in the operating-cylinder are
packed to insure the exclusion of air under

sion may be made to meet the contingenecy of
alr finding 1ts way into said cylinder when
there is a partial vacuum therein.
vision may, as shown in Fig. 4, take the form

of a chamber or receptacle A’, mounted upon

the operating-cylinder—that is, in communi-

cation with the interior of the operating-cyl- |

inder by a constricted passage.

. | _ - A passage
¢ of small diameter, preferably in

a plug C/,

screwed into an opening in the top of the

chamber A’, puts the latter in communiecation

with the outside air. The operation of the
‘parts when provision is made for discharging
the air isas follows: During recoil the piston

H, moving rearward, causés, first, the rorcing
of liquid into the chamber A’; second, the
closing of the passage B’ during its travel

across the latter, and, third, on the uncover-
ing of said passage when it passes bevond it
‘the drawing of liquid back into the c¢ylinder
G. When counter-recoil takes place, the pis-
ton I moves forward and causes, first, the ex-

pulsion of air through the passage B’ into the

~ chamber A’; second, the closing of the liguid-

45

inlet g when it travels forward to a point over
sald inlet, such closing being effected before
any liquid can enter from the recoil-cylinders;

- third, the opening of said inlet to admit the

50

55

6o

liquid to fill the partial vacuum in the eylin-

der and the covering of the passage B’ by
the continued forward movement of the pis-

fon,and, fourth,the retiirn or backward move-
ment of the

closed, the piston coming to rest at a point
where it closes both the inlet g and the pas-
sage B'. The clearance of the piston is suf-
ficient to allow passage of air when the pas-

sage B’ isclosed. A volume of liquid is kept

in the chamber in excess of the quantity need-
ed to replenish the possible loss by leakage,

and in'one of the chamber-walls is a glazed
sight-opening «a, through which the liquid in.

the chamber may be seen, and thus its level
noted. As the elevation of the chamber is

greater than that of any other of the liquid-
“containing devices it is used as the place from
which liquid is supplied, the plug ¢’ being

This pro-

piston caused by the liquid, as
heretofore described, until the inlet g is again

=

removed when liquid is to be poured into the
apparatus. The passage B'is formed by a
hole of ample area to answer the purpose in-

dicated, and to constriet such hole to the

much smualler area required for the purpose
of discharging the air the plug ' has a part
¢, that partially fills said hole when the plug
18 in place. |

Commaunication between the recoil and the
operating cylinders may be by means of a pas-
sage 1n the form of an external pipe, as shown
1n Kig. 4; but, preferably, as shown in Fig.
v, & passage IC' is bored in the sleeve B to put
sald cylinders in communication.

The mechanism for firing the gun is elec-
trical, a manually-operated circuit - elosing
device D'being mounted on theside of the gun
opposite the breech-closing mechanism and
on & non-recoiling part of the gun structure.

There are several (preferably two) safety
devices for preventing firing until the breech
1s closed, each in the form of an automatic-
ally-operated circuit opening and closing de-
vice. One of them comprises an electrode
E', that cooperates with an electric primer
B, of usual construction, placed in the rear
end of the mushroom-stem G'. Said contact
K" is in the form of a pin or bolt, that is slid-
ingly mounted in a block H' and adapted
under the pressure of & spring to bear yield-
ingly at one end against the end of the primer
F" and at its other end to be connected with
the wire or conductor T.
slidingly mounted in guides & and % on the
rear face of a collar or cap K2, swiveled on
the protruding end of the stem G/, and it is
pivotally connected atone end to a crank-arm
L/, pivoted to the carrier O and operated as

Is oscillated and reciprocated to move the
electrode ' into and out of contact with the
primer. The cap or collar I{? is conveniently

swiveled to the mushroom-stem by forming

in the latter an annular groove ¢’ to receive

L aring M’ of slightly-greater diameter than

the end of the stem upon which the eap is
screwed. The ring M’ is made in halves to
enable it to be placed in the annular groove
g'. - Thepivotal connection between the block
H" and the erank-arm L' is formed by a pin
N’ passing through the bloek and having its
inner end engaging a circular recess or socket
lin the arm L/, into which said end is yield-
Ingly pressed and held by means of a coiled
spring O- encireling the pin and bearing at
one end against the end of an enlargement of
the pin-hole and bearing at its other end
against a plunger P’, also around the pin in
sald enlargement that engages a collar or an-
nular flange n on the pin. It will be appa-
rent that by the just-described connection
between the block and the arm the block
and the firing devices connected therewith

are free to move with the mushroom-stem

when thelatter moves longitudinally from the
effect of firing the gun and that no strain
from this source will fall upon thecrank-arm

The block H' is
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I/. Upon the outer end of the pin N'is a | connected to the latter gear, substantially as

handle or knob n', by means of which the pin
may be drawn out of engagement with the
socket in the arm L, so as to free the block
II" and permit it to be moved in its guides on
the ecap K? independently of the arm to give
access to the primer.

The arm I has a round portion or hub /,
that is journaled in an opening in the carrier
0, and fixedly secured to the inner end of said
hub is a collar Q'.
through the arm and screwed into the collar
at one end and having nuts serewed on its
other end, the thread at the two ends being
reversed, fastens the collar and arm together,
and thus secures the arm to the carrier O. On
the collar Q are twospur-teeth gand ¢, that

are not in alinement eitherin an axial or ¢ir-

cumferential direction, one of which cooper-
ates with a notch p? of a size just to receive
it in the periphery of the shank or stem p of
the breech-plug P, and the other codperates
with a circumferentially-extending groove or
channel % in said shank or stem. By the
meshing or engagement of the tooth ¢ with
its notch »? when the plug is revolved to open
the breech the arm 1. isturned or swung on
its pivot until the tooth passes out of the
notch, and then by the engagement ol the

30 tooth with the periphery of the stem orshank

35

40

50

55

60

» the arm is held in the position to which 1t
is moved. The other tooth ¢'is moved into
the groove p° and thus does not interfere
with the rotation of the arm. When the plug

is revolved in the reverse direction to close

the breech,assoon as thenoteh p®comes again
opposite its tooth ¢ one end of the groove p°
engages its cooperating tooth ¢ and the arm
is swung back to its former position. It will
be seen that by the deseribed movements of
the arm I. the block H' will be slid in its
ouides in the cap K* and rocked by reason of
the swiveled connection of the latter with the
stem G, and thus either withdraw the elec-
trode E' from contact with the primer and
expose the latter to permit its removal and
the substitution of another or place the elec-
trode E'in electrical contact with the primer.

The firing mechanism shown and described
is not claimed herein, as the same forms the
subject of an application, Serial No. 45,756,
filed February 2, 1901.

It is to be understood that the secope of our
invention as claimed herein is not restricted
to any particular construction of firing mech-
anism; nor isthe scope of our invention to be
confined to the use of any one form of breech
mechanism. |

Having thus deseribed our invention, what
we claim is— .

1. In abreech-loading gun, mounted to re-
coil, the combination of breech mechanism,
means for opening the breech and means for

closing the breech comprising two intermesh-

ing gears, one of which is journaled on a re-
coiling part of the gun, and the other on a

A pin or bolt R’, passing

and for the purpose deseribed.

2. In a breech-loading gun, mounted to re-
coil, the combination of breech mechanism,
means for opening the breech and means for
closing the breech comprising two intermesh-
ing gears, one of which is secured to a recoil-
ing part, and the other is secured to a non-
recoiling part, and a hand-operated device
connected to the latter gear, substantially as
and for the purpose described.

3. In a breech-loading gun, mounted to re-
coil,the combination of a breech-block,arack,
connections between the latter and the block,
means for automatically moving the rack to
open the breech, and hand-operated gearing
in mesh with the rack, said gearing compris-
ing two wheels mounted, respectively, on rela-
tively fixed and movable parts of the gun,
substantially asand forthe purpose described.

1. In a breech-loading gun mounted to re-
coil, the combination of breech mechanism,
means for operating the latter comprising a
cylinder and piston, a recoil cylinder and pis-
ton, relative movement of which, from recoil,
is in a direction to increase the cubic con-
tents of the part of the cylinder into which
fluid is forced by the recoil, and a passage
connecting the two cylinders, substantially as
and for the purpose described.

5. In a breech-loading gun mounted to re-
coil, the combination of breech mechanism,
means for operating the latter comprising a
cylinder and piston, means for causing rela-
tive movement of eylinder and piston by the
recoil and counter-recoil of the gun, a recoil
eylinder and piston, and a passage connecting
the two eylinders that communicates with the
operating-eylinder ata point intermediate the
limits of travel of the piston therein, substan-
tially as described.

6. In a breech-loading gun mounted to re-
coil, the combination of breech mechanism,
means for operating the latter comprising a
cylinder and piston, means connecting the
piston and gun, whereby the latter may par-
take of the movements of the gun from recoil
and counter-recoil, a recoil ¢ylinder and pis-
ton, and a passage connecting the two cylin-
ders that communicates with the operating-
cylinder at a point intermediate the limits of
travel of the piston therein, substantially as
described.

7. In a breech-loading gun, mounted to re-
coil, the combination of breech mechanism,
means for operating the latter comprising a
cylinder and piston, a recoil-cylinder, a pis-
ton therein, and a passage that establishes
communication between the recoil-cylinder
at a point from which the piston moves under
recoil, and the operating-cylinder at a point
intermediate the limits of travel of the oper-
ating-piston, substantially asand for the pur-
pose described.

3, In a breech-loading gun, mounted to re-
coil, the combination of breech mechanism,

non-recoiling part, and an operating device | and means for operating the latter comprising
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a cylinder, a piston in the cylinder, means
for causing relative movement of cylinder
and piston by the recoil and counter-recoil of
the gun, and means for holding them immov-
abla relative to each other during a part of

~counter-recoil, substantially as and for the

10

29

25

30

59
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45

purpose deseubed

9. In a breech-loading gun, mounted to re-
coil, the combination of breeeh mechanism,
and means ifor operating the latter, eompris-
Ing a stationary cylinder, a piston in the cyl-
inder, a connection between the breech mech-
anism and the piston, whereby gun and pis-
ton move together during recoil and for a part
of counter-recoil, and means for stopping
movement of the piston during counter-re-
coi], substantially as and for the purpose de-
seribed. |

10. Ina breech-loading gun, mounted to re-
coil, the combination of breech mechanism, a
stationary cylinder, a piston in the cylinder, a
connection between the breech mechanism
and the piston, whereby gun and piston move
together during recoil and fora part of coun-
ter-recoil, a recoil mechanism comprising a
cylinder and piston, a passage between the

two cylinders, and means for closing commu-

nication between the eylinders, dmmn CoUn-
ter-recoil, substantially as and for the pur-
pose descrlbed

11. Inabreech-loading gun, mounted to re-
coll, the combination of breech m eehanism, &
statlonary cylinder, a breech-operating pis-
ton in the cylinder, a connection between the
breech mechanism and the piston, whereby

-gun and piston move together during recoil

and for a part of countei-reeml a 1‘6(3011 mech-
anism comprising a cylmder and piston, a
pipe between -the two cylinders, and means
whereby the operating-piston closes the inlet
into its eylinder from said pipe, substantially

as and for the purpose described.

12. In abreech-loading gun, mounted to re-
coil, the combination of breech mechanism, a
mt&thH&I‘y cylinder, a breech-operating plStOﬂ

1in the cylinder, a connection between the

- breech mechanism and the piston whereby
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~gun and piston move together during recoil

and for a part of counter- 1’-90011, &, reeml mech-
anism comprising a cylinder and piston, a
pipe between the two cylinders, means where-
by the operating-piston closes the inlet into
its eylinder from said pme and means for
regulating the flow of fluid into the part of
the recoil-cylinder back of its piston, sub-
stantially as and for the purpose described.

15. In a breech-loading gun, mounted to re-
coil, the combination of breech mechanism,
means for operating the same during counter-
recoil, comprising an operating eyhnder and
mston arecoil eylinderand piston, a pipe con-
neetmﬂ‘ the two cylinders, and means to regu-
late the flow of fluid 1111:0 the part of the re-
coil-cylinder back of 1ts piston, substantially
as described.

[ .

;

&

14. In a breech-loading gun mounted to re-
coll, the combinafion of breech mechanism, a

‘recoll eylinder and piston, an operating eyl-

inder and piston, connections between the
latter and the breech mechanism, whereby
the recoil and counter-recoil of the ﬁun cause
the piston to move with the gun, means where-
by during a part of the countel -recoll, there

1s relative movement of gun and piston to

open the breech, and hand-operated means,
connected with said piston, for closing the
breech, substantially as deseribed.

15. In abreech-loading gun, mounted to re-
coll, the combination of breech mechanism, a
cylinder and piston one of which is connected
with the breech mechanism whereby the re-
coil and counter-recoil of the gun cause the
same to move with the gun, means whereby
during a part of counter-recoil there is rela-
tive movement of the gun and said part which
18 connected with the breech mechanism, to

open the breech, and hand-operated means.

connected with said part, for closing the

breech, substantially as deseribed.

16. In a breech-loading gun, mounted to re-
coll, the combination of breech mechanism,

~and liquid-containing recoil-operated mech-

anism, provided with means for discharging
alr therefrom, substantially as described.

17. In a breech-loading gun, mounted to re-
coll, the combination of breech mechanism, a
liquid-containing operating cylinder and pis-
ton, said e¢ylinder being provided with an air-
escape, and connections between the piston
and the breech mechanism, substantially as
described.

18. In a breech-loading gun mounted to re-
coll, the combination of breech mechanism, a
liquid-containing operating cylinder and pis-
ton, said cylinder being provided with an air-
escape adapted fo be closed by the piston,
and connections between the piston and the
breech mechanism,substantially as deseribed.

19. In combination with the operating-cyl-
inder of a recoil mechanism, a supplemental
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liquid reservoir or chamber, substantially as .

and for the purpose deserlbed

20. In combination with the operating-cyl-
inder of a recoil mechanism, a supplemental,
liquid reservoir or chamber, in constant com-
munication therewith, subgtantm]ly as and
for the purpose described

21. In combination with the operating-cyl-
inder of a recoil mechanism, a supplemental
liguid reservoir or chamber, having a sight-

opening, substantially as and for the purpose
desembed
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In testlmony that we claim the foregoing -

we have hereunto set our hands this ‘T’Gth da,y
of July, 1899.

JOHN FORSYTH MEIGS |
SIGARD AXEL STEN HAMMAR.
Witnesses:
1. U. D. MIY.SELL
EDWARD J. MALLOY.,




Corrections in Letters Patent No. 696,063

It is hercby certiied that in Letters Patent No. 696,083, granted March 25, 1902,
upon the application of John Forsyth Meigs and Sigard Axel Sten Hammar, of South
Bethlehem, Pennsylvania, for an improvement in “ Breech-Loading Guns,” errors
appear in the printerd specification requiring correction, as follows: Line 25, page 3, after
the compound word  operating-cylinder” the dash should le stricken out, and same
line and page, alter the word *is?” the comma should be stricken out; and that the
said Letters Patent should be read with these corrections therein that the samie may
conform to the record of the case in the Patent Ofhce,. .

Signed, countersigned, and sealed this Ist day of April, A. D., 1902,

[SEAL.] F. L. CAMPBELL,
A ssistant Secretary of the fnferior.
Countersigaed:
F. I. ALLEXN,

Comnuissigier :)f Patents,
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