5 SHEETS—SHEET 1.

N il st 0 Sl B A o

» _..rﬂ'-

PATENTED APR. 24, 1906.

RN AR : ilﬂfﬁli!ﬂ& r

S ‘1\\5\\\\&“‘““‘:‘ .‘.. =

_.__:_q ..

1 L.f __  _

ghasshealatid (Nelabily-

9..», |

&' A A - Ll Al e T R g e e ey P Uy i J e A R g g o

F, B, YINGLING.

D

APPLIGAT_IO_H FILED DEC. 1, 1904.

e v r..r._.r._._,._r.r....._!,l.# WQN ;

._I_.IM-_ J

-

'RECOIL MECHANISM FOR CANNONS.

- Mo
Rnm)
iy iy ™
_ [ 9
= )
 ama |
oo
| . m
- _._._____... _.___..__n___, .
o \ L
N ”
. -
= e
i Vo s’

Witnesses

il

Horms PETEAS In¢ . LiTHG , WASHINGTON, 0 ©

.
- e T —nlar .




E
o
9.
—.

e

N
o=
oy
~q

=

X

B
=
[
T.
<!
a
h
=,
]
7
-
=
e}
b
==
Fo
o
o
&~
=)
S
Qo
s
=

COIL MECHANISM FOR CANNONS,

[
o
L1

R

APPLICATION FILED DEC, L, 1904,

5 SHEETS~SHEET 2,

- rrfff.r.rjrhr

L 111‘.111\.11\111‘\1‘\.}.\.

A
[ >
] o

Y.
/I'
%

e

[

‘.'.J..F..f‘...!l..in! -

B \H\\H\\h\\m\\.\hﬁ.\\\i.h\..\..\.l.hn\.l.h\.\hﬂﬂ..iﬂﬂ“\.\\*lw\.‘\\\.\h-\.ﬂh-l.\\.\\m\\.\\\\\\\\\k\\\‘\\\\h\ ira

x

‘JQ

II.Irn._.ll A iy
vrﬂffffffﬁff.ﬂ/y/

7 AR ARV VRO

/};
1/
)

47

b,
] -
»

\'Imi-'l-.

%

i

7 1
ﬁf:fﬂ‘.r.: :\\ 1. ]

Hit

;!“f'

VS,
a\g. 33

IH!

e \E.nﬂ-_w\\h..d..\..\ | A TLS h._._...._w._._.

-1/
N

;1-

A S S S B Ry e

67

. - 3

.@.

_l_
el Bt D e LT 7 YN PR e -

?féﬁflrlﬁrfffffffgff//fff,..rf.ff.ff.

.E_E .I/ 1

- /. B g e G N e e R T TR
// f._..__...r .\\. \\._l__._l.‘.‘“ﬁ.‘h\.ﬁh‘.\\.‘r‘“_‘u‘\.“.\t .___-__.__I_.-I__..I._._l.._l__ ._I__..I_.__I__. T T —

...9.7‘.,- NN E—_— N

\\\\\\\\\\H\\\*\H\.\\L \\\\\\\\\Lﬂ\a\\.\h\u\\\\\ u\\\.\hﬂ.u\\\\kn\\lw\.b - %

Cod ..._....___._.....__....._..L__....___..._.____..__1h‘.\.\\\\.\\u\\\\\\\\\h\\\\\\
R, .....arff,fffff##ffffffﬁffdﬂ#ﬂf#

o .l.h.i.l..\l.i.\.l..l._l.l.l.\l...l..lﬂ-I-\\\.\\\\\I.I.\.\uﬂl.I__._-..\._.._..1.\\ﬁ\\i\‘\i\\\\\\.ﬂ_ﬁr\h\h‘hﬂ.\\\
._...\E....__..._EQ N# 7 N
A_.ﬂ...,. ...

Lu\.\.\\.‘;‘.‘&.ﬁ\‘;\-\\n\“&\nﬁ“~..\_.L\.\u.\.\\.,..lq.._lq..\. \1 W '

r

&\\
.....__.._.,..Bu?
Nk %,1

AP AT A S A A .I...l..‘.'.l....l...l.l...l....\.!!. .l.I..___._.._l.,._I__.I_..I.. \\.\.\.\.\ \-
ol l...l...l..l.l.\..l_\.____..l. .___._. My ._1.4-\..1
._..,..........Z...,___...F#_E.....rd..,H#f/##f##!##.ff.ff#f..?f#ff#f#fffffffff /!,Zrﬂﬁﬁrg

._._,..__....r._._rlr...

_@v
..n.,

..._..J..Jr........f

\\.\\

N

: ..r._....l...__....__l...l..l__..l_,.__l...l..._..__...l.__-...._l..__l..l._.._..r..l....f..l__.._.rJr:.r:!iﬁlrinlrufa_luﬁfxluﬂﬁfararlr.ff; ¥ - ~ . z .. . . 2 . = ‘ s
| ;- -:- - - - - -.- - -_...- - - - - = flml...fl...l Ial._... X o
. —\ “”lnlylzlmlwlmlm mﬂwlf

\uﬂ&\.\.\\‘\\,‘hﬁa\\\\h\ﬂ\\\.\..h\.\h.\.\..\.\.\\.\..ﬁ,\h\‘.‘n\\h\..\h\.‘h..._\....‘..\ I_..\_.._t._.._‘...\1.\.E\L‘h-~.\~.-;‘.\n\.~\\§\n‘hﬂw‘\1

NN&.

%M

n...!.hx\q.\..\.,.ﬂ\.hﬂw.\;‘hq\.hﬁ\.ﬁs..\..\.\.\.\s\.\.k\ fff#fffffffﬁrﬂ‘?fff

& o

N
N
3

.:l_ _
Ven oz

A
- a..ﬁ.?/ .H:f##f#fdrflfdﬁr#ﬁ#f#ﬁ#ﬂ#ﬁffffdﬁ? ,././

\_;_. r o

ot
~N dn

N

\\

ASINL AN AN NI #ﬁ#fﬂffgﬁga

i 5

: %1[:%@ AH¢eD

flitozeys

1/

) . '
SV



PATENTED APR. 24, 1906.

No. 818,730.

- F.B. YINGLING. _
RECOIL MECHANISM FOR CANNONS,

" 5 SHEETS—SHEET 3.

APPLICATION FILED DEQ,. 1, 1904,

| _“.Iz,,/

3GN

“I“'.:q irﬂ
]
7!
8 oY
" §
i
A
:.
U

KRR YRS

P g LT I-'
Ia .
g

. "J;:--' BE W .y
T : . ._' 1 “.:'
i J
RN

- Pl T
% .

Sy,

_p_WELTEEM.ﬂ\\\\#\f?\“iﬁkﬁ?ﬂh.ﬁ%ﬁ\ﬁﬁm..%kﬂlﬁkiﬁ %h\ﬁ\h\,ﬁ\.vﬂ\h

@.. __.. ___mv D.

AN u L
; Wors .\.o..\..\.\,\h,.. L \\\\\\\_ :

'/ ._..Hm'//f | 1 .. ﬁ...l..!......l..la.l.trl-ln._lllu.l.l

%. 4
.....?Il 4 .ﬂ ——
l_l_ -

\.\L‘%\\\\.\\\Hm_ 2222

r

//ﬁa_
| % B AARRRAS AL NN NS
)

: .ﬁ..f...fd. __f._.f..f r..?nf.luffl.v
or'® 8

r . . : . i . — . —— . - - r ry v
. . . - P .
L as T s - i S I P T o . - 4 il L . omma ot - o= . ; LR L e am u- - e . - . e aa R ooa W .
x b
g e - - e A Ry g I N W mS =, = r. LR o -. . L,oam T [ . e e, ot T - 4. = . N e — . L . il gy T . La—am " oYL PO T A R T T s i .
1 - . - li
S | | : - o | . . - : €
. R , . : SIS
. . . L ] . i 1
- . . . . . - ->

_._l__EEE

Y .a

" NORMS PETERS IHC . LITHG . WASHIRGTOR, D. £. -




No. 818,730. PATENTED APR. 24, 1906. -

. F. B YINGLING, -
RECOIL MECHANISM FOR CANNONS.

APPLICATION FILED: DEC. 1, 1904, ' . Lo
2N S 5 SHEETS—SHEET4. '

T N /led7. 4.
F g by .
L py \h - y.[ ©

| 6'?.# .

7,

! £
'

- . N iy T T LY

. - - - . H - - L] .
el ellle M el el i Sl el e — e i i — g W T S ik s g mg, = m— — — __l_.-_n..

. o ) i _ g I-n l
.t H .

3
l
)

'
L -, " ey miey wpfey = wm wm w e dew ki
d -t - et = - ' .

- . - T R T T M T T T Ty b Tk e i, ey e, A el g e T L L A T e, T, W T T T L R, Ly

TIITIIITIIIG FIL TSI IEIE TSI S TTTI LY o557 77 ATT AR O AT ERT G XIS 7777 o SN IIY,

. 7 L - [ S
' ¥ g
r. ’ - T T TR M
' £ - . u d H .
122 oo
L

F A S o A B S S 2 S i b A S I SN SF AR SF MR A g 2 E .
¥ A A A - i AR I R AT P ALAT AP S0 ST AR b A T A G S N AT AT O o S A A AL A M AT Wl S AF AT A Ay

=

NORAIS PEIENS INC LITHO.. WASHINGICN. L. &.




'PATENTED APR. 24,1906

__ P, B. YINGLING. _
'RECOIL MECHANISM FOR CANNONS.

© No. 818,780

APPLICATION FILED DEC. 1, 1904.

5 SHEETS—BHEET 5,

= -
]
-

D g _ . o
| %Wﬁgg? N _ .gré///ﬁ///fgfffffﬁfﬁ/g//% =
] oA . N . - . E : B | | C erlr./..’.”.’../é /, 7 :
. //\\\\hﬁﬁﬁﬂuﬂ.___.HnmlilluunnHHHHHNHNHHHH...H.ﬁ§§ __
_ _ = Sppeapepey— . _ _ S ™ | ’
TS SSSSS S ST ... i
N 74
S

.
7 . Lo

AN AT TR gﬁ/églzgfgf/ﬁ/, _

_ v 2 -
&_%. | | - .%HNP-N.. g \_..k.._@

+*

W\

_ﬁ

///Aﬁﬂrfffffd Fffff#fdrf///f////ﬁ/’//% ng Vg/////ﬂ L

L r

/ YT \.\\N\\\h&ﬁ\ 7 \\\\.\\E\\.\,\w\ LLLL L LY ALl i i T P, VoA

T 2

=9

v o N

S SN

e L L9 e

ee

.1(’

-

- Witnesses

iy /R

] ‘! . »

/ ':

) ] J.-' . . ) . - N -
- ] ] ' ' I i .

] e Z _

V

_

7

| '-ﬂttoﬂwga

INGTON, D. C,

C., WAsH

Hﬂlﬂﬂfﬁ PETEAS, NC .. LiTH



- FRANK B. YINGLING, OF DUSSELDORF, GERMANY, ASSIGNOR TO

~ RHEINISCHE METALLWAREN-UND MASCHINENFABRIK, OF DUS-

. Beit known that I, Frank B. YincLING, &
. citizen of the United States, 'I_'esiding tempo-

- rarily at Diisseldorf, Germany, have invented.
certain new and useful Improvements in Re-

"-:5 .

~ SELDORF-DERENDORF, GERMANY.

' RECOIL MECHANISM FOR CANNONS.

- No.818,730..

Specification of Letters Patent.
Applicati’ﬁn filed Dacember'l, 19{}4. Serial No. 235,065.

To wll whom it may concern: -

~coll Mechanism for Cannon, of which the fol-
- lowing 1s a specification. . '

‘The present invention relates to iniprove-

ments 1n recoil mechanism for cannex; and

| '[IO

. 15

cylinder that recoils with the
~side of such. piston.

particularly to an adjustable brake or con--
- trolling device for 'reiu

- 18 customary to check
- . of'such guns by controlling t
- ation of a suitable valve the passage ot iquid

lating the recoil. It

from one side of a piston working within a
ogun to the other
In order to reduce the

; ~ -strains on the carriagein the case of field-guns,
‘1t is customary to so arrange the valve that

- 20

- tically constant or uniformlfr
~ small amount throughout the le ec
In changing the elevation of the muzzle of

the pressure of the liquid is maintained prac-
decreasing a
ngth of recoil.

o the g’im' 1t 18. necesgary to v_a;ry-the_ length of

" ‘that permitted or necessary, for stability

recoll—that is, when the muzzle of the gunis

elevated the length of recoil must be less than

- when thé gun is in s horizontal position to

o prevent damage to. the carriage or to the gun:
30 1tgeif. e
' object of the present ivention is to

o =i

*
-

... The

e L

L)

~ provide means by which the length of the re-
- coil will be automatically varied with vari-

~ ations in the elevation of the _
which the pressure in the recoil-cylinder will
~+  be maintained practically uniform or uni-
.~ formly decreases a small amount throughout

" the recoil regardless of the position or eleva-

35

‘tion of the gun.

ocun and in

- In the a,ccompan}?ix_ig"drawings; Figure 1

~-4s” alongitudinal sectional view through a

" carriage of a field-gun provided with a recoil

mechanism embodying the present Inven-
“tion: Fig. 2 isa horizontal sectional view of
the supporting-cradle, the recoil-cylinder,
~and parts contained therein on an enlarged
" scale. TFig. 3 is a front elevation, partly in

. section. Fig. 4 is a sectional view on the

line 4 4 of Fig. 2.

, Figs. 5 and 6 are detail
views. Fig. 7 is a view of the developed ad-

 justable curved surface. Fig. 8 is a view,
~ partly in section, of the recoil-checking mech-
~ -1sm of a gun, illustrating a modified form of |

“cation.

~ .
-enlarged sca

or f’reﬁlate the recoil
ough the actu-

views of a modification. . -
Referring to the drawings, in which like
‘reference characters designate corresponding |
“parts in the several figures, and particularly
to Figs. 1 to 7, 1 designates the gun, whichis

| the invention. Fig. 91s a section on the line
9 9 of Fig. 8. Figs. 10 to 13 are sectional 5z
views on lines 10 10,1111, 12 12, and 13 13’
Fig. 14 illustrates & modification.

of Fig. 8.

Patented April 24,1908,

Fig. 15 1s a side elevation of another modifi-

view of the means for checking the recoil.

Fig. 16. Fi%. 18 is a sectional view, on an

Fig. 16 is a longitudinal sectional
_. 60

: Fi1g. 17 1s a sectional view on the line 17 17 of

e, of the device eonnecting the

. gun-elevating devices with the valve-actu-
| ating mechanism of the recoil-cylinder. Fig.

19 is a section on the line 19 19 of Fig. 18.
Fig. 20 illustrates a modification of Fig. 16.

Fig. 24 is'a detail. Figs. 25, 26, 27, 28 are

mounted to slide on a cradle 2, supported to

Figs. 21,22, 23 are sections through Fig. 20. o

N

75

rock about a horizontal axis on a suitable

frame 3, provided with a trail 4 and mounted

on carrying-wheels 5. -As all of the parts be-

fore referred to may beof the ordinary orany =~
‘suitable construction, 1t 1s not deemed neces-
sary to desecribe or illustrate them in detail. .

8o

Within the cradle 2 is arranged a recoil-cyl-

inder 6, which 1s connected with the gun-bar-

‘cradle and within which cylinder is arranged
‘a piston 7, carried by a rod §, secured fo the -

forward end of the cradle. -Said piston is

hollow or provided with an internal chamber

from the rear communicating with the for-

in said cylinder acts to check and control the

rel to move therewith longitudinally of the

ward end of the cylinder 6 through ports go
which are contrelled by a valve 9.~ Within .
‘the cylinder is arranged a body of suitable
I uicf: generally oil or water and glycerin,
| which in passing from:one side of the head of
the piston 7 to-the opposite side thereof with-

95-‘,'_

movementsof the cylinderinrecoil, and there- -

fore of the gun, which is connected therewith.

Within the cradle 2 about said recoil-cylinder
6 is arranged the usual counter recoil spring

100

or springs 10, which at the forward end abut

agalnst a projection or flange on the cylinder

during the recoil motion of the gun and cylin-

der. In the embodiment of the invention-

6, whereby said springs will be compressed:

165' R

illustrated in Figs. 1 to 7 aring or plateisar-. .




2

818,780

ranged at the rear end of said counter-recoil | exerted on the plate 12 thus tends tu rotate

spring 10, to which plate or ring are con-

‘nected two rods 11, which extend longitudi-
‘nally of the cradle to points beyond the for-

ward end of the cylinder 6 and are connected

- at such forward ends by a transverse bar or

10

- piston-head 1is controlled by a cylindrical-

plate 12 through a suitable aperture, in which
extends the rod or stem 8 of the piston with
the valve-stem 9. In the embodiment of the
invention illustrated in the aforesaid figures
the passage of liquid through the ports in the

- valve 9, consisting of a tube surrounding the

s |
~ of said cylinder being such that its forward
end extends beyond the forward end or head

fiston and provided with suitable openings
or communicating with said ports, the length

~ of the recoil-cylinder 6, and to the said valve
- 1n advance of the recoil-cylinder is secured a

20
_25

30

35

40

45

50

55

60

radially-extending arm 14. The inner end
or hub-like portion of said arm 14 is provided

with a series of teeth 15, which engage with,
-similar teeth 13, formed on the bar or plate
12 about the central opening therein, and the

outer end of said arm 14 is adapted to engage
with an arm 16, mounted on a rock-shaft 17,
extending longitudinally of and journaled 1n
suitable bearings on the cradle 2. Said shaft

17 1s preferably made polygonal in cross-sec-

tion throughout the greater portion of its
length, and mounted toslide thereonisalever-
arm 18, which 1s engaged by an arm 19, pro-
jecting laterally from the recoil-cylinder 6.
On the other free end of said arm 181s mounted
a roller 20, adapted to bear against and

travel longitudinally of a cam plate or sur-

face 21, mounted between the cylinder 6 and
the cradle 2. 1t will be seen that any varia-
tion in the radius of the portion of the plate
21 traversed by said roller 20 during recoil of
the gun will act to rock the shaft 17 and
through the arms 16 14 adjust the valve 9

‘about the piston, and thuscontrol the passage

of liquid in the cylinder 6 from one side of the
piston to the opposite side thereof. The pres-
sure exerted by such movement of the rcller
20 1s in opposition to that exerted by the
counter-recoil springs on the bar or plate 12,

which tend to hold the valve 9 1n the Positioﬁ |

it occupies prior to firing the gun, said valve

and plate being connected, as aforesaid, by

the teeth 13 15. The counter-recoil springs,
through the rods 11, tend to draw the plate 12
toward the breech or rear end of the cradle.

The rods 11 are guided and held against rota-
tion around the axis of the recoil-cylinder by

the diaphragm extending across the cradle in
front of the recoil-cylinder and serving in the
embodiment of the invention illustrated in
Figs. 1 to 7 to Supﬁ»éjrtthe forward end of the

cam-plate 21. The tendency of the plate 12
to move rearward: under the force of the

springs is checked by the arm 14, the inclined | _ , ne 15
. presenting for each adjustment or variation

surfaces or teeth 13 15 of said parts being 1n

the arm 14 about the axis of the cylinder, the

the curved inclined surfaces 13 15 whether
thev-are right or left hand. Asthe arm 14 1s
engaged by the lever-arm 16 the rotative ac-
tion 1s transmitted to the shaft 17 and in turn

roller 20 is held continuously against the
curved surface 21; or the parts are so ar-
ranged that if the valve is closed at the posi-
tion of ‘““in battery,”’ or when the gun is at
rest, as the gun begins to recoil the spring 10
i would open the valve to the maximum onfice

curved surface presented, the closing of the
valve beingeffected by the cam-surface press-
ing the roller 20 outward until the gun is
brought to rest. Said plate 21 is curved on

direction of which depends on the angles of

as the roller 20 follows the contour of the

70

| to the roller 20 through arm 18.- Therefore |
the angle of the inclined surfaces or teeth 13
| 15 are so designed and arranged that the

75

80: |

its inner face to conform to the adjacent sur-.

face of the cylinder 6 and has formed on its

outer surface a plurality of longitudmally-

extending curves. of different lengths and

actuate the valve 9 at one of either of the sev-

eral positions of elevation or.depression which
the gun may assume. As shown, the plate

21 is provided at its ends with rings that sur-

ported within the cradle 2, and means are
| provided for rotating said plate 21 about the

with the roller 20 that portion of said plate
presenting the proper longitudinal curve to
effect the operation of the valve 9 and close
the ports in the piston 8 to check the recoil of
the gun at the proper time. In the embodi-
‘ment of the invention shown in said Figs. 1 to
7 the plate 21 is provided at its forward end
in advance of the cylinder 6 with an up-

‘teeth of the segmental spiral gear 22, mounted
on a transverse shaft 23, journaled m bear-
ings on the cradle 2; said shaft carrying also a
gear-segment 24, adapted to mesh with the
teeth of a rack-bar 25, the rear end of which
is connected to a yoke that is pivotally con-
nected to the supporting-frame of the gun.
As the gun is rocked about the horizontal
axis on whieh it is supported to vary the ele-
vation of the muzzle either by raising or de-
pressing the same it will be seen that the rack
25 will be drawn rearwardly or pushed for-
ward, as the case may be, and through the
cear 24 the shaft 23 will be rotated and the
gear 22 will adjust the plate 21 about the cyl-
inder 6 to bring the proper longitudinal curve
thereon into position to act upon theroller 20.
 Various modifications of .the means for

I are formed suitable teeth that mesh with the

65 contact. The result of the rearward force m elevation of the gun a curved surface hav-

round the recoil-cylinder, being suitably sup-

wardly curved or flaring portion on which

_ , | 90
radii, each being of such form as to properly

95

‘axis of the cylinder 6 as the elevation of the
ogun is varied in order to bring into contact

100

105

110

115

I120

125

130
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RN mg the eonﬁguratlen requlred te prepellv ac- |
..~ tuate the check-valve of the recoil mechan-

- ism-may be substituted for that a,beve de-—_.
- *‘scrlbed and shownin Figs. 1to 7. -

3 In the form of the invention 1llustrated n

'---"'Flgs 8 to 13 the recoil- cylinder 6/ 1s mount-

- . edso as to be free to rotate while moving lon-
- gitudinally of the cradle with the gun during |
“recoil and counter-recoil, and the valve 9’ is-
connected to said cyhnder to be rotated
“thereby about the head of the stationary pis-
ton, which is of the same form as that previ-
:_ﬂously described. As shown, the valve is pro-
- vided at diametrically 0pp051te points with
suitable radial - projections which engage
grooves or Wa,ys F
- of'the recoil-cylinder. = Instead of employing
- a single plate with longitudinal cams which
| -is adapted to be rotated about the axis of the
recoil-cylinder, rollérs 26 27 are mounted on
~opposite sides.of the roller 20/, carried by the

10

20"

ormed in the inner surface

- cylinder 6, each of said rollers 26 and 27 hav-

. *'..'mg a plurehty of longitudinally-extending
curves formed on its outer surface and each

- 25
.' .__30

35

being mounted to-rotate about a longitudi-
nal axis. ‘At one end each of said rollers 26

27 is provided with a.spiral gear 28, with
“which gear meshes a gear 29, mounted on a
~ shaft also carrying &’ spur-gear 30, which
meshes with arack %a _
“to the rack 25 of the embodlment of the 1n- |
vention illustrated in Figs. 1 to 7. Asthe
elevation of the gun is varied the rollers 26 27
~will be rotated to provide.- between them &
‘'way or passage for the roller 20", which will

r 25, stmilarin funetlen

_heve the required longitudinal eonﬁguretlon

rangements of gearing heretofore described

- that illustrated 1in Fig. 14 may be employed.

Referring to said figure, there is sécured on
- the outer end of the shaft 23 a bevel-gear 28,
s

 ward end of-a shaft 29’, that is mounted in

with which-meshes a bevel—geer 29 on the fer—-

~ suitable bearin eseeured to the gun-cradle 2.
" On the rear end of shaft 29’ is secured a splral

' '-'._.60-

.o
' . "
. I.. I--
! '
L]
CE H -
T
. o
. ‘.'l -
- .
. .

- gear 30, that meshes with a gear-segment 31,
stetlonenly secured to one of the side pla,tee -
~of'the frame 3 and extending concentric with
- the axis ebout Wthh the gun 1S edapted to
rock.
Referrmg te the embodlment of the inven- |
‘tion illustrated in Figs. 15 to 18, it will be |
~seen that a series-of grooves 32, hevm their
. outer walls of the same form as the leng1t11d1-_ -
~ nally-extending cams 21 of the two first-
~ forms and of different lengths, are fornied in
the inner face of the wall of the recoil-cylin-
der6”, and that instead of employing a valve
-edapted to_be-rotated about the piston at |
~ each recoil operation of the gun the piston- |
~ head 9” itself forms in connection with the |-

outer curved walls ef the expesed greeve 32

“or curve to rotate the recoil-cylinder 6’ dur- |
~ing its longitudinal rearward . movement te

. properly operate the valve 97.
Instead of operating the sheft 23 by the ar-

hllr

tion. It is clear, |
“be practicable to permlt the inner cylinder33 -
‘to rotate contmuously as the gun is eleveted 105
or. depressed because such elevation or de-
Ppression mlght be terminated at a time when
‘the slot in said cylinder was out of alinement
with either of the grooves 32.- Therefore .
means are provided for imparting intermit- 1o

| tent rotation to the inmer cylinder, and. the_”“.- _

the valve for centrelhnﬂ* the movement of
fluid in said cylinder. WlthlIl the eylmder o
| is arranged a second cylinder 33, having
| formed therein a long1tud1nal slot of a width
corresponding to the width of each of the 76
‘grooves 32 and adapted to be adjusted into .

alilnement with e].ther of said grooves in the
recoil-cylinder.  Said slot does not extend

throughout the length of the cylinder 33, but "

has a solid continuous unbroken well be- 75 o o

tween the rear end of the recoil-cylinder 6
and the position which the piston 9" occu-
pies when the gun.is in normal “bettery

‘position. . In this form of the invention the

recoil-cylinder, like that in the form first de- 80 .
scribed, does not rotate during recoiling of
the gun, and the inner cylinder 33 is connect-

ed with the piston to be rotated thereby, ro-

‘tary movement; being communicated to the

piston rod or stem by means similar to those 85
described for rotating the valve in the form o
of the inventionillustratedin Figs. 1t07. As

shown, the piston 9’ is provided with a redlel' o
.Pre]ectlon 34, adapted to enter the slot in

sald ¢ Cflmder 33 whereby the piston and said ..90.-- |
cylinderare connected to rotate together,but
the piston is free to. move longitudinally of

' the cylinder.” The recoﬂ-evlmder 6" being
‘held against rotation, it-will be seen that if
| rotary: movement be commumeeted to the 93

plsten-rod during variations in the elevation =

of the gun such movement will be transmit- -

ted to the inner. cylinder 33 to bring the slot
therein into alinement with the groove 32,

‘having the required length and longltudmal: 100

configuration to properly check the recoil
movement of the %;111 at the particular eleva-
wever, that it would not

amount or extent of each intermittent rotary
movement of such cylinder is equal tothe .

|- distance se aretmg ed]eeent groovese 32,

One means for effecting this intermittent ro- 1x _5'-_ |

tation of said cylinder 33 is illustrated. In- =~
stead of employing & rack-bar like that shown
|in Fig. 1 a two-part bar or link'is provided, =

the toothed section 35 having a stem. Whlch

extends centrally through a cylindrieal ghell 120
36 and provided within said casing withara- =~
'-d1a,lly—pr01eetmg disk 37, between which and
‘opposite ends of S&Id ehell are arr enged._
coiled: springs 38 '39.~The rear end of.the -
shell or casing 36 is connected with a link 40, 125

the other end of which is adapted to be en-

-j%reged by a hend—lever 41, fulcmmed on. the

ame of. the gun—earrle,ge

It is customary to facilitate rapid: 10& dlng'__ Coe

to pmvlde means fer dleeenneetmg the Serv- ;3_9-
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1ce mechanism for elevating and dEﬁr%ifin_g
y hori-

- and bringing the gun to a substantia
‘zontal position. = Such means are operated,

according to the present invention, by the
hand-lever 41, and as it is not desired to vary

the position of the recoil check devices dur-

- ing such movement of the gun to loading po-

sition the said hand-lever 1s adapted to dis

 connect the inner end of the link carrying the

1o

rack 35 when such hand-leveris being used—
that is, the lever 41 is geared to a lever which
engages the gun and the link 40 is provided

. at 1ts rear end with means that extend into a
curved slot 40%, formed in a portion of the

frame of the gun-carriage. The lever 41 is
provided in its forward edge with a seat or

- ‘recess that receives and acts as an abutment
for the rear end of the link 40, which end 1s

20°*

thus normally held between thelever 41 and
forward end of the slot 40*>. When, however,
the hand-lever 41 is operated to bring the gun

~ to loading position, the link 40 is first discon-
- nected from the frame and its rear end moves
- freely along the slot 40® as the lever 41 is

rocked, the rack 35 being held in fixed rela- |

tion to the gear 24’ by the stop 43 during such

- movement. : -

130

the up

The casing for the rack 35 is madeﬁfin; the
cross-sectional form shown in Fig. 19, having

- its interior divided into two passages by a

web 42. The rack 35 is adapted to move in

vided- at its free end with a spring-pressed

~ stop. 43, adapted to engage with either of a

35

‘shaft 44, having at its forward end a stud or
lug 45 and at its rear end a threaded section

40

. connected by inclined passages.

45

50

“apertures in the a

series of apertures formed in said web 42.
Into the passage below said web 42 projects a

46, engaging the walls of an aperture in the

o front head of the spring - casing 36. The
- aforesaid apertures in the web 42 are mn aline-
ment with circular grooves or ways formed in

the rack-casing, and said circular ways are
Normally

gement with one of the
oresaid web 42 and the
trip-lug 45 is in the position shown in Fig. 19.
The rack 35 is thus locked against movement
relative to the gear 24’ engaged thereby, and

the stop 43 1s1n-en

. therefore the shaft 23’ and gears 22’ 21’ can-

not berotated until said stop 43 iswithdrawn.
When the parts are in this engaged position,
if the elevation of the gun is varied the stem

- of the rack 35 will be moved longitudinally

55

through the casing 36, compressing one or the

other of the springs 38 39, according as the.

muzzle of the gun is being elevated or de-
pressed—that 1s, the gear 24’ and rack 35

“are locked against relative movement by the

60

65

stop 43 during the variation in elevation of
the gun, and as the swinging movement of
the gun varies the distance between the shaft

,!
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| sion. 'The rod 44 is also moved through the

head of the casing 36 engaged thereby and b

reason of its threaded section 46 1s rotated,
causing the lug 45 to release the stop 43 and
permitting the springs 38 39, previously put
under tension, to actuate the rack 35 and
gear 24', as described. By such longitudinal
inovement of the rack-bar rotary motion is

communicated to-the trip-rod 44, and when

the lug 45 comes into engagement with the

‘stop 43 such stop is disengaged, and the rack

35 1s then actuated by the previously-com-

pressed spring 38 or 39 to rotate the gear 24’

and through the gearing 22’ 21’ turn the mner
cylinder 33’ to bring the desired groove 32

into alinement with the slot in said cylinder

33. Such movement is'accomplished during
the time that the stop 43 is moving from: one
of the apertures in the web 42 to the next of

said apertures with which it engages on com-

| ing into alinement therewith, and the trip-

per chamber or psassage and 1s pro- |

23’ and rear end of link 40 the stem of the °

rack is moved bodily through the casing 36,
placing one of the springs theremn under ten-

- liquid wall
the orifice formed by the curved surface on

lug 45 simultaneously moves through one of
the inclined passages into position beneath
such stop 43. o

~ In the embodiment of the invention shown
in Figs. 20 to 24 it will be seen that the

grooves 32’ are made narrow, and the slot in
the inner cylinder 33’ extends over two or

70

75

80

00

more of these grooves. The entire series of -

the longitudinal grooves form on their outer

face or wall a curved surface which 1s sub-
stantially the same as that shown in Fig. 7—

that is, each element of its surface is propor-
tioned to ﬂ * _
with the sides of the little dividing-walls and

- the side of the projecting lug 34" to control

the flow of the braking-liquid, as heretofore
described. It wil be seen that the slot in
the inner cylinder can move over-a certain
number or any part of ‘the curve, and the

length of recoil will be controlled accordingly.

The movement can be continuous as the ele-
vation of the gun varies.". '

95

give the correct area in connection -

100 |

(05

Figs. 25 to 28 show a modification of the

previous form, the curved surface and the
little dividing-walls being placed within the
‘giston—rod, which rotates, the curve and roller

eing retained stationary by the cylinder 6",
the pori through the piston-head affording
communication from the forward side to the
bore of the Eiston—rod. It is evident that the

e controlled by passing through

one side, the sides of the dividing-walls on the
two others, and: the sides of the piston on the
fourth, a rotation of the piston presenting
other portions of the curve and controlling
the recoil in consequence. . -

It will be noticed that an important fea-

ture of the present invention is that the brak-

ing or checking of the recuil is effected In a
manner which is substantially the same as

170
115
120

I25

that which is theoretically correct—that 1s, -
variations in the elevation of the gun do not

| vary the dimensions of the passages through

130@
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~ which the fluid passes from one side of the

ccontrolling piston to the other prior to the
-commencement of the recoil movement: but,

such passages are after the beginning of the

recoll movement at all elevations of the gun
opened to their maximum extent in a dis-

. tance equal approximately to one caliber of

- .the gun. The parts are so proportioned and
arranged that the orifice or passage for the

IO

gun or at the instant the projectile leaves

- checking fluid increases in size so long as gas

o ‘generated by the exploding charge acts with-

' inthe bore of the gun, the maximum of such

"

- -orifice being reached as the projectile leaves |
the gun, and thereafter said orifice is reduced
“until the gun comes to rest. The maximum
~orifice varies in size and is located at djffer-

ent points in relation to the.origin of the:re-

. coil movement, depending on the length of

20

recoll.. It can be shown that the length of
récoll while the gases generated by the ex-

- plosion of the charge are acting on the gun is

oun.. The

~equal to approximately one caliber of the
out raking or checking of the recoil |
25 18 effected by regulating the flow of liquid
. fromone side of the piston to the other, regu-
lating and stopping such flow during re_cOi%;t-
the proper times.by means brought into ac-

. -tion only when the gun occupies a certain po-

T30

. 35in on n¢

. the horizontal. - [ B
- .. Theforegoing description and the drawings
- 1llustrate six different embodiments of the

sition instead of reducing the size of the pas-

sage for such liquid prior to the beginning of

the recoil movement. The parts are prefer-

' a.biﬁy so adjusted that no variation in the re-
coil-c

I-checking devices is effected by variations
1n elevation not exceeding ten degrees from

- invention. It will be evident, however, that

guns of the character illustrated in the draw-
- 1ngs, but is applicable to cannon of any class |
~orstyle. - o

e 5

other modifications are possible and also that |

the invention is not limited to use with field-

WhetTelaimis—
-1.- The combination with a cannon, of fluid

- recoll-checking devices including means for

- changmyg the length of recoil as the elevation -
 of the gun 1s varied, said means being adapt-
ed to provide a fluid-passage of uniform di-
mensions at the beginning of each recoil.

55
- means for closing said fluic
- -ent distances of rearward travel of the gun in _ te: ald lar me
. recoil as the elevation of the gun is varied. - | ment of the roller during the recoil to vary

- . 3. The combination with a canncn, of fluid o
recoil-checking devices including means for
~ providing a fluid-passage of uniform dimen- |
~ slons at the beginning of each recoil,. and
. mheans adjustable about the axis of the recoil-

. 2. The combination with a cannon, of fluid

- recoll-checking devices 'including'meansfor |

. providing: a fluid-passage of uniform dimen-
sions. at the beginning of each recoil, and. |
' %Hid—passa e at differ-

~ cylinder for closing said fluid-passage at dif-

| ferent distances of rearward travel of the gun
1n recoll as the elevation of the gun is varied.
| . 4. Thecombination with fluid recoil-check-

ing devices for cannon, of means operating
during the recoil and controlled by variations -

in the elevation of the gun for regulating the
~dimensions of the fluid-passage of sald check-
ing devices and adapted to vary sald passage.

from its maximum to its minimum size at

‘different distances in the rearward travel of -
the gun in recoil. R

- .8, The combination with a cannon and .

fluid recoil - checking devices therefor, of
means for varying the dimensions of the fluid-

passage of said checKking devices during re-
! 8

coil, and guide-surfaces extending longitudi-

nally of the recoil devices and adapted to

control the action of said means and cause
the length of recoil to vary in accordance
with changes in the elevation of the gun. -

6. The combination with a cannon. and

fluid recoil-checking devices therefor includ-

m% fluid - passages controlled by longitudi-
nall

y-disposed guide-surfaces, of means ar- -

for controlling the position of said guide-sur-

ranged outside of the recoiling mechanism -
9o .

faces and adapted to be adjusted as the ele- -

| vation of the gun is varied to cause the

length of recoil to vary in accordance with

changes in the elevation of the gun.

- 7. The -eombination .mth.a;'.cannon,,_"-a;nd
fluid reeoil-checking devices therefor includ-

95

ing a rotary valve, of means controlled by -

variations-in the elevation of the o

_ ' an forro-
tating-said valve during the recoil at differ-. =

| ent speeds, said means being adapted to re- 100

turn said valve to the same normal position

 at the completion of each counter - recoil

movement. S

8. The cOmbiqation-" Wlth a calmon, a,nd
| fluad recoil-checking devices therefor includ-
-1ng a rotary valve, of means adjustable about

the axis of the recoil-cylinder for controlling
the closing of said valve, the length of time

| required . to- complete a movement of said

valve ‘depending on the adjustment of said

controlling means, and devices for automat-

ically adjusting said controlling means.as the -

elevation of the gun is varied. =

9. The combination with

_ a cannon, and
| fluad recoil-checking devices, of a roller recip-

rocating with the gun and movable about an
-axis. extending parallel to the length of the
| gun, means actuated by said angular move-.

115

ment of the roller for operating the valve

mechanism of the recoil devices, and means

20

for changing the extent of $aid angular move-

the time of operating the valve.

' -

~10. 'The combination with. a cannon, -and

7.@ . 3

fluid recoil-checking devices, of a roller recip- 125
rocating with the gun and'moyvable about an -
axis extending parallel to the length of the -
| gun, means actliated?by_s'aiﬂ_angula,r*mqyefx__,_.. o
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lar movement o

S

‘ment of the roller for operating the valve
~ m
controlled by variations in the elevation of
ing the extent of said angu-

anism of the recoil devices, and means

the gun for chan
t of the roller during the recoil
to vary the time of operating the valve.

11. The combination with a cannon, and

 fluid recoil-checking devices, of a roller ar-

- 1O

~movable about an axis extending
the length of the gun, means actuated by said
~ angular movement of the roller for operating

. the valve mechanism of the recoil devices,
and means for chaniging the extent of said

15
| the roller during the re-

ancular movement o

ranged outside of the recoil-cylinder and re- .

sald roller being

ciprocating with th'e'_gu.n',' oller «
parallel to

~ coil to vary the time of operating the valve.

- 12, The combination with a cannon, and
~ fluid recoil-checking dévices, of a cam-sur-
20
“devices, a roller reciprocating with the gunin

face extending longitudinally of the recoil

~ contact with said cam-surface, means actu-

~ated by said roller for operating the valve
- mechanism of the recoil
- 25

40

" justable about an axis extending parallel to :

45

50

evices, and means

818,730

fluid recoil-checking devices, of a guide ad-

justable about an axis extending parallel to

the length of the

plurality of longitudinally-extending curves

or cam-surfaces, means for operating the

| valve mechanism of the recoil devices includ-

ing a part adapted to reciprocate with the
gun in contact with said guide, a rack adapt- -
_ed to move longitudinally as the elevation of

‘the gun is varied, and

L led, and gearin connectinﬁ
said rack and guide whéreby the latter wi

' ried to bring into operative position the par-

for adjusting said cam-surface to vary the |

~ path of movement of said roller, for the pur-
 pose described. - o

- 13. The :combmatiqn ‘with a cannon, and |
" fluid recoil-checking devices, of a guide ex-

' tendingg)arall-el to.the length of the gun and
provided with a plurality of longitudinally-

extending curves or cam-surfaces, means for

actuating the valve mechanism of the recoll
devices including a part adapted to recipro-
in contact with said guide, | |
dle supporting the cannon and on which 1t 1S
adapted toreciprocate, and fluid recoil-check-

cate with the gun

and meanng{)r: adjustmg S&ld gﬂlde to brmg

either of the cam-surfaces thereon into oper-'|
ative position. |

14. The combination with a caﬁnon, and
fluid recoil-checking devices, of a guide ad-

the length of the gun and provided with a
plurality of longitudinally-extending curves
or cam-surfaces, means for operating the
valve mechanism of the recoil devices includ-
ing a part adapted to reciprocate with the
gun in contact with said guide, and means for
rotating the guide to bring any desired one
of the ecam-surfaces thereon into operative
position. |

15. The combination with a cannon, and

fluid recoil-checking devices, of a guide ad-

justable about an axis extending parallel to

535
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the length of the

gun and provided with 2
plurality of longitudinally-extending curves
or cam-surfaces, means for operating the

valve mechanism of the recoil devices includ-

ing a part adapted to reciprocate with the
and means for

gun in contact with said gulde, and 1
rotating said guide as the elevation of thegun

-

is varied to bring into operative position the
cam-surface thereon that is adapted to cause

the desired operation of the valve mechan-

ism of the recoil devices.

. 16. The combination with a cannon, and

e

{ ing devices, of a

ing devices, of a

ticular cam-surface on said guide that is
“adapted to cause the desired operatien of the 8o
valve mechanism of the recoil devices. o

~17. The combination with a cannon, a cra-
dle supporting the cannon and on which itis .
adapted toreciprocate, and fluid recoil-check-
uide mounted on the cradle
) 11 sald .
guide having a plurality of longitudinally-ex-
tending cam-surfaces formed thereon, means
for operating the valve mechanism of the
recoil devices including a part adapted to re-
ciprocate with the gun in contact with said
' shaft mounted in bearings on the
10 guide, a pinion
| mounted on said shaft, and means for driv-
ing said pinion as the elevation of the gun is

and adjustable about a longitudinal aXx1s,

cradle and geared to said

gun and provided with a

EE

be rotated as the elevation of the gun is va- '

9’0   f

95

varied, whereby said guide will be 2 Aasted
to bring different cam-surfaces thereon suc-

cessively into operative position as the eleva-

tion of the gun is varied.

. » .

18. The combination with a cannon, a cra-

| guide mounted on the cradle
and adjustable about a longitudinal axis,
said guide having a plurality of longitudi-
nally-extending cam-surfaces formed there-

100

105

on, means for operating the valve mechan-

ism of the recoil devices including a part
adapted to reciprocate withjthe gun in con-
tact with said guide, a shaft. mounted in bear-
ings on the cradle and geared to said guide, a
pinion mounted on said shaft, and intermit-
tently-acting means for rotating said inion
as the elevation of the gun is varied, substan-
tially as and for the purpose described.
16 The combination with a cannon, of

fluid recoil-checking devices including means

110

115

for providing a fluid-passage of uniform di--

mensions at the beginning of .
means for varying the intervals of time

elapsine between the commencement of re-
coil and the instant the maximum passage 18
provided and the closing of said passage after
reaching said maximum, as the elevation of
the gun is varied. |

20 'The combination with a cannon, of
fluid recoil-checking devices including means
for providing a fluid-passage of uniform di-
mensions at the beginning of each recoil, and
means for varying the maximum size of said

each recoil, and

120
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I35

20

30

335

4:)

ele,?ee

' passage and the intervals of time ele,psmg be-

tween the commencement of said recoil and
the instant said maximum is reached- and-
the closing of said passage after said maxi-
muin as the elevation of the gun is varied.

21. The combination with a cannon end
fluid recoil-checking devices, of & roller mov-
able about an axis extending parallel to the
length of the gun, means for so moving said
roller during the recoil of the gun, means ac-
tuated by the rocking movement . of said
roller for operating the valve mechanism of
the recoil-checking devices, and means for
changing the extent of said rocking move-
ment during recoil to vary the operetmn of
said valve mechanism.

22. The combination with a cannon and
fluid recoil-checking devices, of means includ-
ing a plurality of elements, each adapted to

control the recoil- eheckmg devices and to

cause sald devices to act 1n a -manner dlﬂer-
ent from either of the others, and means for

_brmglno' said elements euccesswely into op-
erative posmen as the eleve,tmn of the gun 18

varied.

23. The cemblnatlon Wlth a cannon and
fluid recoil-checking devices, of a rack adapt-
ed to be moved lonmtudmally as the eleva-
tion of the gun is varied, and means adapted
to be actuated by said rack for varying the
port area of the valve mechanism of the re-

coil-checking devices during recoil, whereby
the length of recoil will be autometlcally-

v arled Wlth verle,tlens n the elevetlon ef the
gun.

24. ‘The eembmetlon with a cannon and
fluid recoil - checking devices, of intermit-
tinglv-acting means for ed]ustmg the valve
mechanism of said eheckmﬂ' devices In con-
formity with vanatmne 11 the elevatlon ef
the gun.

. The unubumtlen *mth a cannon e,nd
ﬂlud recoil-checking devices, of u gear adapt-
ed to adjust the valve meehemem of the re-

wﬂ Lhe(kmﬂ' demees to reD'ula.te the actmn

!

I

ef sald ehe'ekl
vam&tmns m

devmes in eonfomuty with-
elevation of the gun; a rack

for actuating S&ld gear, and means for inter- -

mittingly reciprocating said rack as the ele--_.' o
59

vation of the gun is cha,nged
26. The combination with a cannon  and
fluid recoil-checking devices, of means adapt-

of said checki g devices in conformity with

ed to adjust the valve meehemsm of the re-
-eell-checkm devices to regulate the action

55 o
variations 1n the elevation of the gun, said

means including a rack geared to said ad-

justing means and connected by a yielding

connection with the frame of the gun-car-

riage, whereby it is adapted to 'be recipro-

cated as the elevetlon of the gun 1s changed, :

means for normally preventing such recipro-

cation of the -rack, and means for intermit-

tmn'ly Wlthdrawmg sald stop or lock means.

. The combination with a suitable car-

rlecre a ﬂ'un mounted thereon, and a va,rleble-

69%”_” |

recml mechanism for the gun, comprising

means for obtaining constantly - increasing
pressures at the momernts of recoil as the ele-

70 o

vation of the gun is increased, of means for

uniformly decreasing the pressure during re-
the recoil will. be properly
checked at al angles of elevation of the gun. -
28. The combination with a suitable car-
75 |
un, comprising

coil, whereb

riage, & gun mounted thereon, and a variable-
recoil mechanism for the

means for obtaining constant y-increasingre - -
sistance at the moments of recoll as the ele-

vation of the gun is increased, of means for

uniformly decreasing the pressure during re-
coil, whereby the recoil will be
checked at al angles of elevation of t

 In testimony whereof I have signe
name to this speelﬁeetmn in the presence ef
twe subseribmg witnesses. -

FRANK B. YL\ GLI\G -

‘Witnesses:
WiLLiaMm ESSEN WEIN,
- PETER LIEBER

}ﬁroperly o
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