E. SCHNEIDER.
APPARATUS -FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS.
APPLICATION FILED JULY 21, 1920,

1,396,064, ' Patented Nov. 8, 1921.

11 SHEETS—SHEET 1.

. /Df P
s Tt

/ dm%




_ E. SCHNEIDER,
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS.

Patented Nov. 8, 1921.

APPLICATION FILED JULY 21, 1920.

1,396,064,

t1 SHEETS—SHEET 2.

Q

——

llllllllllll [0 N X WO 1

\lllllp‘l||||||||II.I|L|.l - -y




Patented Nov. 8, 1921.

11 SHEETS—SHEET 3.

r—

oy

<

\
il&
\7

%,
~\§.ﬁ\!x\\t-!\\ts\\\nu!\\\!t\!i5\\!5555\\\_,

2 VAL \\\\\\\\\\\\\\\\\\\\\\i\\\ \\\\!\\\\\N\\\\\\\\\\\\\\\\\\h\\\\\ \\\—

NN

E. SCHNEIDER,
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS,

APPLICATION FILED JULY 21, 1920,

1,396,064.

\ =2
N
\\-\\V/\/MV\\\\\\\\\\\\\\\hQ\\\\\\\\\\\\\\\\\\\\\
s
f

Q

P—— ]




E. SCHNEIDER,

APPARATUS FOR INGREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS.
APPLICATION FILED JULY 21, 1920.

1,396,064. Patented Nov. 8, 1921.

11 SHEETS—SHEET 4,




E. SCHNEIDER..
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS,

APPLICATION FILED JULY 21, 1920,

=
w
Sk
N
)
B 5
= =
e 2
.,w...
=
5
=

Fig.5.

1,396,064,

ANVIANNLARI AN

D0 v rer st sl




E. SCHNEIDER,

APPARATUS FOR INGREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS.
APPLICATION FILED JULY 21, 1920,

1,396,064.. Patented Nov. 8, 1921.

11 SHEETS—SHEET 6.
1’ -2'9 . },

N
N
\

AATLITTLL AT SR SRR

c
Fig.9.
= L

. e L

iz o

EZ W Ly AP LY.
i
qES




' {
E. SCHNEIDER,

APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS,
APPLICATION FILED JULY 21, 1920,

1,396,064. Patented Nov. 8, 1921.

- 11 SHEETS—SHEET 7.




E. SCHNEIDER.
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS,
APPLICATION FILED SULY 21, 1920,

1,396,064. | Patented Nov. 8, 1921. .-

11 SHEETS—SHEET 8.
1 l’g ;12
.

E e
et e
| qirenl
H/_ ;Kég@gmia;— W1
=l =] 3
7 7%
] /H.it/j H
w¥
S
Fig.13
' 9 {
/// & |
vE ,"\ = L H
| w
w? g

A = Y,

,,,, // i




E. SCHNEIDER.
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS.
APPLICATION FILED JULY 21, 1920. :

1,396,064. Patented Nov. 8, 1921.

Fig 14

i1 SHEETS—SHEET 9,




E. SCHNEIDER.
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS,

APPLICATION FILED JULY 21, 1920.

1,396,064.

Patented Nov. 8, 1921.

11 SHEETS—SHEET 10.

418

%87/l

e ]

TR A EIT T LTI TETTS \\\\\\~\\\“‘\\\\\--\~\\“\v\‘\‘\~‘~\“\~\\\\\\\.\\~\‘\\\\\\\
SN NN N I/a?(

T .

..//

7/ \ 2 el hw

O P A, S AR AT AT IR Tt S5y
o - § _ ww
/4

|

7 e 5\

Iflffll!lflﬂrlllﬂf

\% -
3 :s\\

/f/lll?‘lrllf//flflflllflffllfffI//l///f/’///’////lffll/‘//f//////ffl//f//fd ROSSESX l////fl.

e Kol o4 _

f/‘rlflllfl

\ - ———

L Q. e \“ ,/.




“E. SCHNEIDER, .
APPARATUS FOR INCREASING THE RANGE OF ELEVATION IN SINGLE TRAIL GUNS,
APPLICATION FILED JULY 21, 1920.

1,396,064, : .Patented Nov. 8,1921.

11 SHEETS—SHEET 11.

\\\

ANANANANENERENRNNNENINNNNNNNTY
—t




10

15

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.
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1,386,084,

Specification of Letters Patent.

Patented Nov. 8, 1921.

Ai)plication filed July 21, 1920. Serial No. 397,946.7

Toall whom it may concern : :

. Be it known that I, EvehNn SCENTIDER, 2
citizen of the Republic of France, residing at
Paris, France, have invented new and useful
Improvements in Apparatus for Increasing
the Range of Elevation in Single-Trail
Guns, which invention is fully set forth in
the following specification. S

In an earlier United States Patent No.
1,310,147 we have described an apparatus for
increasing the range of elevation of gun car-
riages, characterized by a mechanism allow-
ing of bringing the gun cradle trunnions to
variable levels on the upper carriage by an
angular displacement of the said trunnions
and their bearings around the horizontal
axis of the pinion or pinions controlling the
elevating mechanism,

In this angular displacement of the gun
cradie trunnions and their bearings, the ele-
vating pinions remain stationary, whereas
the elevating sectors carried by the cradle
and meshing with the said pinions are
guided on concentric circular arcs movable
on the fixed carriage; arcund the geometric
axis of the said pinions. ‘
~ The present invention has for its object
to provide improved forms of construction
and application of the apparatus above re-
ferred to, and a combination of the mecha-

-nism for raising the cradle trunnions with

an automatic apparatus for changing the
length of recoil of the gun barrel. ,

“Higures 1 to 9 illustrate one of these con-.

structional forms. .
Fig. 1 ig an elevation illustrating the
cradle trunnions and their bearings in their
lowest positicn on the gun carringe.
Fig. 2 is an end elevation corresponding to
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bearings brought into their highest position
plates of a gun carriage, which latter may

on the gun carriage by angular displacement
aronnd the geometric axis of the elevating

pinion.

Fig. 5 is a section on the line 5—5 of
Fig, 4. _ ' '

Fig. 6 is a section on the iine 6—6 of
Fig. 5. '

8—8 of Figs. 2 and 7.

ig. 1 partly in section on the line 2—2 of-

eleyation similar to Fig.

F.Fig. 7 is a section on the line 7—7 of

1o, 2, ' '

f‘ig. 8 is a horizontal section on the line
Tig. line 9—9 of

Fig. 2.
Higs. 10 to 14 inclusive illustrate a second

constructional example of the invention.

9 13 a section on the

- Fig. 10 is a vertical longitudinal axial sec-’

tion of the gun barrel and its cradle.
. Fig. 11 is a corresponding plan in partial
section on the line 11—11 of Tig. 10.
Fig, 12 is a vertical cross-section on the
line 12—12 of Fig. 11. o
Fig. 13 is a vertical cross-section on the
line 13—13 of Fig. 10..

In the foregoing, Figs. 10 t6 13, the cradle

trunnions are shown in their lowest position.

Fig. 14 is a side elevation corresponding to
Fig. 10, the cradle trunnions and their bear-
ings being brought into their highest posi-

tion by angular displacement around the axis

of the elevating pinion.

Higs. 15 to 19, inclusive, show a third con-
structional example of the invention.

Hig. 15 is a partial vertical longitudinal
section taken along the axis of the recoil
brake, the cylinder S of which is carried by
the gun barrel, while the piston rod s is
fixed to the cradle and capable of receiving
rotational motion to produce in known man-
ner a change in the length of recoil.

Fig. 16 is a partial end elevation of -

Fig. 15. : o »

Fig. 17 is a partial section on the line
17—17 of Fig. 15. : ’

Ifig. 18 is a vertical longitudinal section
corresponding to Fig. 15, the cradle trun-

nions and their bearings being assumed to

have been brought into their highest Pposi-
tion. :
Fig. 19 is a corresponding partial end ele-
vation similar to Fig. 16. :
In the constructional form of the inven-
tion shown in Figs. 1 to 9, A is the gun bar-
rel of any known type adapted to recoil in
a-cradle B. C are the cheeks or side frame

be of any desired type. The cheeks may
form part of a trail or of a frame mounted
on a platform upon which the said frame
can pivot for training the gun; or these
cheeks may constitute the parts of a gun car-
riage designed to be carried by a girder-like
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structure, which latter is in turn supported
on trucks, etc.

In the example shown, the elevation of
the combined gun barrel and cradle respec-
tively to the gun carriage C—C, is effected
in the known manner by rolhnfr the elevat-
ing sector D, carried by the gun cradle and
havmg its center on the axis of the trunnions
b of the latter, over a pinion I} carried by
an axle ¢ 30urnflled in the gun carriage C.

In the same manner as in the apparatus
described in our aforesaid patent, the gun

" carriage is so constructed as to allow of the
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trunnions & of the cradle, together with their
bearings I, to be brought to different levels
by angular displacement around the geomet-
ric axis of the pinion E. For this purpose
the bearings I are in the present construc-
tion carried each by a sliding member H

curved to an arc of a circle havmg its center

on the geometric axis of the pinion E, and
guided on a rib G of corresponding curva-

ture formed on the respective carriage cheek.

C.. The two sliding members H are prefel-
ably stayed together as shown in Fig. 5.

It is to be understood that the position of
the cradle trunnjons & and their bearings
T can be varied as regards their elev‘ltlon,
by bringing the slldum member H—H at a
variable pomt of the oulchno arc G by means
of a suitable raising device. If, besides,
there be provided a devme for- lockmo the
sliding member in its various positions, then
it will be possible to give to the combined
cradle and gun barrel the desired inclina-
tion for firing around the more or less ele-
vated line of ﬁ;e, by the usual operation of
the elevating mechanism D—E.

In the exnmp]e shown, the displacement
of the sliding member H—H is produced by
means of two conjoined hydro-pneumatic
jacks K. The cylinders K of these jacks
communicate by way of a passage L with
the reservoir ‘M in-which air is compressed
above the free level of a suitable liquid.
The pressure in this reservoir is such that
the pistons K' upon which the bearings T
bear, exert under the latter a force which
is slightly less than the weight of the 10("{—

is ]omted by means of pins N to the carriage
C. A pump O carried by the reservoir M,

“and whose balanced piston o can be oper-

ated by means of a lever P, allows of draw-
ing hquld from the reservoir M and deliv-
ering it under the pistons K* so as to cause

" these pistons to rise and thereby raise the

60
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mass B—A. The lowering of the mass is
effected by causing the hqmd to return into
the reservoir by operatlno‘ a plug valve Q
(Figs. 8 and 9) in the desired direction.

A number of positions, variable at will,
may be provided for the sliding member
H—H with means for locking same in its
different positions. In practlce, it will be

1,396,084

sufficent in most cases to provide for three
positions. The locking device which may be
of variable form, may comprise, as shown
in the drawings, a skewer R for which holes
are formed in the cheeks of the gun car-
riage and also in the cheeks of the sliding
members H.

For reasons hereinafter set forth, the
skewer R 1s made of oval shape in cross sec-
tion, and holes ¢!, ¢2, ¢3, formed in the cheeks
C, are made of correspondln« cross section.
In the case of the holes ¢* and ¢?, the major
axis of these holes is arranged in the direction
of the height, whereasin the case of the upper
holes ¢?, 1t is arranged in the direction of
the width. Two series of holes are provided
In the sides of the sliding members H, the
holes & having their major axis arranrred in
the direction of the width, whereas the up-
per holes A* have their ma]or axis arranged
i the direction of the height.

In the same manner as in the apparatus
described in our aforesaid patent, the ele-
vating sector D carried by the cradle and
engaging with the pinion I, is guided on a
concentric arc om(? J formmg part of a
box movable on  the fixed carria vge C, which
latter is provided for this purpose with a
cylindrical bearing surface C* serving at the
same time as a bearing for the axle-pin ¢
of the said pinion E. The cradle B may,
besides, be guided by an arc guide D ar-
mnged symmetmcally to the elevating sec-
tor D on a guiding member J* actapterl to
pivot on the axle-pin ¢' that is fixed to the
respective carriage cheek and has the same
geometric axis a® rthe pinion E.

The locking by means of the skewer R is
according to this invention, combined with
an apparatus that allows of varying the
length of the recoil of the gun barrel. As a
matter of fact, the combination as shown,
allows the gun ’barrel to have its normal re-
coil when the cradle trunnions occupy either
the departure position shown in Fig. 1 or a
higher position corresponding to the engage-
ment of the skewer in the holes ¢2 of the car-
riage cheeks. A reduced recoil will on the
contrary be assured to the gun barrel, by
the fact of locking the said sliding members
H in their highest position shown in Fig. 4,

by means of the skewer R which is then en-

gaged in the holes ¢®.

For locking the cradle in its hlrrhest posi-
tion, the locklnrr skewer R is encr‘wed in the
holes ¢® of the carriage cheeks and the lower
holes A of the slldmg members H.

For combining the variation of the lenfrth
of the recoil with this locking Tnech“msm.
use is made of two recoil brakes S and T,
of which one T remains inoperative for the
long recoil, but is on the contrary automati-
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cally rendered operative by the fact of the -

locking of the cradle in its higher position.
For this purpose the plston Tod £ of the
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brake T which is normally {ree, is then ren-
dered stationary by a shutter U pivoting
around an extension s' of the piston rod s.

For this purpose this shutter is formed
with a_buttonhole slot having two diame-
ters. When the portion u of larger diameter
is sitnated opposite a groove in the rod Z,
the latter remains free. When, on the con-
trary, it is the portion ' of reduced. di-
ameter that is in engagement with the said
groove, then the rod ¢ is rendered station-
ary. ‘Normally the shutter U is kept de-
pressed in the position shown in Fig. 2, by
its weight and the action of o twisting
spring ©? (¥ig. 3). The shutter carries a
projecting arm V which is formed at its
iree end with a slot v equal in width to
the minor axis of a portion 7 of slightly
recluced section of the skewer R. The slot
has the shape of an arc of a circle having
its center on the axis of the cradle trun-
nions. ' S :

When the cradle trunnions » and their
beéarings T occupy the lowest position (Figs.
1 to 3), the locking skewer is engaged by
means ‘of its portion R of largest section,
in the holes ¢' of the right hand cheek,
whereas the portion 7 of reduced section
engages in the corresponding holes of the
left hand cheek. -

“In this position the shuiter U is depressed
by its weight and by the action of the

- twisting’ spring %2, so that the piston rod #
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of the brake T is free. In these conditions,
the brake S is alone operative and the brak-
ing is effected in the usual manner by the
wire-drawing of the liquid between the
counter-rod S! and the die 82 formed on
the piston rod. B o

~If, on starting” from this lowest position,
it 1s desired to raise the line of fire and to
bring it to an intermediate height, the plug
valve Q of the raising mechanism being
closed, the lever T is operated. The move-
ment of the piston o toward the right
(Fig. 7) produces a forcing out of the liquid
through the valve o! into the passage L and
into the chambers of the jacks 1. The result
is to raise the pistons K* and consequently
to raise. the trunnions b and their bearings
I he ‘combined gun barrel and: cradle
A—B is thereby caused to rock around the
axis of the ‘pinion E. When the sliding
members H -which, at starting, were situ-
ated opposite & mark 1 provided on the

“carriage cheek C, come with their upper
edges opposite the mark 2, the working of

the pump is stopped.

To lock the bearings I in this position
the skewer R is inserted in the holes ¢? of
the carriage cheels and into the holes At of
the sides of the sliding~members H.

To bring the trumnions b and their bear-
ings into the highest position, the lever P
of the pump is operated as before, until the

g

upper edge of the sliding members H has
come opposite the mark 8 (Fig. 4).

In this position the locking is effected

by inserting the skewer R into the holes ¢?
of the carriage cheeks, which holes are then
situated opposite the slot » of the arm V. The
engagement of the porticn 7 of the skewer
in this slot acts to push and to upright the
arm V as soon as the latter is met by the
nner end of the portion R of larger sec-
ion of the skewer. The arm thus passes
from the:position indicated in dot and dash
lines in Fig. 5 into the position shown in
full lines, at the same time as the end 7 of
the slkewer is engaged in the holes 7 of the
sides of the sliding members H and in the
corresponding holes of the left cheek of fhe
carriage. The raising of the shutter U has
the effect of engaging the portion w* of the
buttonhole slot in the groove of the rod #
of the brake piston T and thus rendering
stationary this piston, and thereby causing
the said brake T to become operative.

To return the combined cradle and the
gun barrel into an intermediate position or
into the lowest position which is suitable for
transport, it is sufficient to -unlock the slid-
ing members T by withdrawing the skewer
R and causing the liquid to flow from the
jacks into the reservoir by opening the plug
valve Q. The preponderance of the weight
of the mass A—B will assure this flow.

1t is to be noted that both in the position
shown in Fig. 1 and in the intermediate po-
sition, it is impossible to effect a rising of
the shutter U, and consequently a reduction
in the length of the recoil. _

If the skewer R were.to be inserted in

the holes .¢* or ¢? when the slot v should
happen to be situated in front of these holes,
1t would be impossible for the skewer to
pass throngh the said slot.
In the example shown in Figs. 10 to 14,
designates as in the preceding example,
the gun barrel of any known system mounted
in a cradle B in which it can recoil. C is a
carriage, likewise of any known type. The
elevating mechanism comprises exactly the
same parts as in the preceding example:
e 1s the axle journaled in the gun carriage
and carrying the elevating pinion E with
which there meshes a toothed sector D formed
on the cradle. ,

The bearings T for the trunnions & of the
cradle are carried by two movable members
H journaled on the axles ¢', ¢2 having the
same geometric axis as ¢, and formed on the
cheeks of the gun carriage C.

"The rotary motion of the trunnions & and
their bearings I around the geometric axis
of the pinion E is produced by means of
toothed sectors H* fixed to the movable
members H and having their centers on the
axis of the pinion B; the said sectors mesh-
ing with pinions W mounted on an axle w
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journaled in the carriage C. The simultane-
ous driving of the two pinions W may be
effected by any suitable means, for instance
by a gear comprising a worm wheel W1
meshing with a worm W2 that is actuated by
a hand wheel W? through the medium of
suitable gearing.

These angular movements may be facili-
tated by the use of a balancer X of the
spring or other type.

The locking of the movable members H
that carry the bearings I of the cradle trun-
nions, may be effected by means of a skewer
R which 1s adapted to be inserted into one
or other of the various holes formed in the
movable members H when the latter are sit-
nated cpposite the holes ¢ formed in the gun
carriage cheeks C. ;

It is an advantage to relieve the support-
ing movable members I of the bearings of
a considerable portion of the strains occur-
ring in .the recoil. Tor this purpose, the
trunnions & are mounted elastically in the
bearings I, and the movable members H are
provided, near their jointing on the car-
riage C, with stops H2 for ribs B! formed
on the cradle B. These ribs B* have the
form of circular arcs having their centers
in the axis of the trunnions &, and the bear-
ing surface of the stops H? is made of cor-
responding curvature.

In practice, the ribs B* may, as shown in
Figs. 11 and 14, be guided with play in
slideways formed in the stops Hz2.

The constructional form just before de-
scribed may be combined with an apparatus
that allows of automatically varying the
length of the recoil according to the posi-
tion given to the trunnions b of the cradle
and to their bearings. This combination is
illustrated in Figs. 15 to 19.

In order to produce automatically the
rotation of the rod s in the angular dis-

_placements of the combined gun barrel and

cradle around the axis of the elevating pin-
ion, as shown in Figs. 15-19, there 1s em-
ployed a gear between the said rod and a
finger 7 carried by the rod Y of the piston
of the spring balancer whose cylinder X is
jointed at @ to the carriage C; the rod Y
being in its turn jointed at 4* to a stay H®
connecting the movable members H together.

In the angular displacements of the sectors
H2, the finger v moves a bar Z sliding with
a portion Z! of rectangular cross section in
a guide H?® carried by the stay H5 In the
forward end of the bar Z there is formed
a guide slot #—=2* for a stud f carried by a
toothed sector T held in a block H* carried
by the stay H° This sector F meshes with
a sector s* that is carried externally by the
rod s of the brake piston.

It will be readily perceived that on mak-
ing the guide slot z—z* of suitable shape, it
is possible, owing to the longitudinal dis-

1,396,064

placement of the bar Z due fo the effect of
the angular movements imparted to the
cradle when the pinions W ‘are actuated, to
produce a suitable rotational motion of the
toothed sector s?, and thereby produce in-
the known manner a corresponding varia-
tion of the length of the recoil.

The toothed sector F has, as shown in
Figs: 15 and 18, teeth of sufficient length to
remain constantly in mesh with the teeth of
the sector s 'These teeth of the sector F
have further the shape of arcs of a circle
having their centers on the axis of the cradle
trunnions. ,

If the guide slot #—2* be made with a sec-
tion z parallel to the axis of the bar, it is
clear that so long as the stud f of the sector
F is moving in this section of the guide slot,
the pinion F will not turn around the axis
of the bar and will not produce any rotation
of the piston rod s. )

The length of this section z will be de-
termined according to the elevation which
it is desired to give to the trunnions & of
the cradle above the lowest position (Fig. 90
15) without causing a change in the length
of the recoil. _

Having now particularly described and
ascertained the nature of our said invention
and in what manner the same is to be per-
formed, we declare that what we claim is:—

‘1. In apparatus for extending the limits
of elevation of guns, a mounting for the gun
and cradle including opposite cheek plates,
a single member having bearings for both 100
cradle trunnions mounted to move between
the cheek plates and in sliding engagement
therewith in an ‘arc of a circle concentric
with the axis of the actuating pinion of the .
elevating sector, and means for raising and 105
lowering the single member to move simul-
taneously both trunnions to vary the eleva-
tion of the gun independently of the pinion
and sector mechanism,

2. In apparatus for extending the limits 110
of elevation of guns, a mounting for the
gun and cradle including opposite cheek
plates, a single member having bearings for
both cradle trunnions mounted to move be-
tween the cheek plates and in sliding en- 115
gagement therewith in an arc of a circle
concentric with the axis of the actuating
pinion of the elevating sector, means for
raising and lowering the single member to
move simultaneously both trunnions to vary 120
the elevation of the gun independently of
the pinion and sector mechanism, and means
for locking the single member to the cheek
plates in the different positions of elevation
of the gun. »

3. In apparatus for extending the limits
of elevation of guns, a mounting for the gun
and cradle including cheek plates having
opposite circumferentially arranged open-
ings, a slide having bearings for the cradle 180
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trunnions mounted to move between the
cheek plates in an arc of a circle concentric

-with the axis of the actuating pinion of the
-elevating sector, said slide having alined

openings to register with opposite openings
of the cheek plates as the slide is moved,
means for raising and lowering the slide
carrying the trunnions to vary the eleva-

- tion of the gun independently of the pinion

10
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25

and sector mechanism, and a displaceable
skewer introduced into registering openings
of the cheek plates and slide to lock the
slide to the cheek plates in a determined po-
sition of elevation of the gun.

4. In apparatus for extending the limits
of elevation of guns, a mounting for the gun
and cradle having a circumferential guide
concentric with the axis of the actuating
pinion of the elevating sector, a single mem-
ber ‘slidable on the ecircumferential guide
having bearings for both cradle trunnions,
and means for raising and lowering the
single member on the circumferential guide
to move simultaneously both trunnions to
vary the elevation of the gun independently
of the pinion and sector mechanism,

5. In apparatus for extending the limits
of elevation of guns, a mounting for the gun

- and cradle including a carriage having op-

30
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40

posite circumferential guides concentric
with the axis of the actuating pinion of the
elevating sector, a single member slidable
on the circumferential guides having bear-
ings for both cradle trunnions, means for
raising and lowering the single member on
the circumferential guides to move simul-
taneously both trunnions to vary the eleva-
tion of the gun independently of the pinion

- and sector mechanism, and means for lock-

ing the single member on the circumferen-
tial guides in the different positions of ele-
vation of the gun.

6. In appardtus for extending the limits

- of elevation of guns, a mounting for the gun
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and cradle including opposite cheek plates
having circumferential guides concentric
with the axis of the actuating pinion of the
elevating sector, slide members slidable on
the circumferential guides having bearings
for the cradle trunnions, and common mech-
anism for simultaneously raising and low-
ering the slide members on the circumfer-
ential guides to move simultaneously both
trunnions to the same extent to vary the ele-
vation of the gun independently of the pin-
ion and sector mechanism.

7. In apparatus for extending the limits
of elevation of guns, a mounting for the g1n

-and cradle including opposite cheek plates

having circumferential guides concentric

“with the axis of the actuating pinion of the

elevating sector, slide members slidable on
the circumferential guides having bearings

-for the cradle trunnions, common mechanism

for simultaneously raising and lowering the

slide members on the circumferential guides
to move simultaneously both trunnions to
the same extent to vary the elevation of the

gun independently of the pinion and sector:
‘mechanism, and means for locking the slide

members to the cheek plates in the different
positions of elevation of the gun.

8. In apparatus for extending the limits
of elevation of guns, a mounting for the

gun and cradle including opposite cheek’
plates having circumferential guides con- .

centric with the axis of the pinion of the
elevating sector, interstayed members slid-
able on the. circumferential -gnides having
bearings for the cradle trunnions, and means

for raising and lowering the interstayed.
members .on the circumferential guides” to.
vary the elevation of the gun independently .

of the pinion and sector mechanism. =
9. In apparatus for extending the limits
of elevation of guns, a mounting for the

gun and cradle including opposite cheek:

plates having -circamferential guides con-
centric with the axis of the pinion of the
elevating sector, interstayed members slid-
able on the circumferential guides having
bearings for the cradle trunnions, means for
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raising and lowering the interstayed mem- .-

bers on the circumiferential guides to vary
the elevation of the gun independently of

means for locking the interstayed members
to the cheek plates in the different
of elevation of the gun. .

10. In apparatus for extending the limits
of elevation of guns, a mounting for the gun
and cradle including opposite cheek plates
having circumferential guides concentric’
with the axis of the actuating pinion of the
elevating sector and said cheek plates hav-
ing opposite circumferentially arranged
openings, slide members slidable on the cir-
cumferential guides having bearings for the
cradle trunnions and said slide members
each having an opening to register with the
openings of its corresponding cheek plate,

means for raising and lowering the slide-
members on the circumferential guides to

vary the elevation of the gun independently
of the pinien and sector mechanism, and a

cheek plates to lock the slide members to the
cheek plates in a determined position of
elevation of the gun. . :
11. In apparatus for extending the limits
of elevation of guns, a mounting for the gun

‘and cradle including opposite cheek plates

having circumferential ~guides concentric
with the axis of the actuating pinion of the

elevating sector and said cheek plates having

opposite circumferentially arranged open-
ings, interstayed slide members slidable on

the circumferential' guides having bearings

for the cradle trunnions and said glide

positions
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members each having an opening to register
with the openings of its corresponding cheek
plate, means for raising and lowering the
interstayed slide members on the circum-
ferential guides to vary the elevation of the
gun independently of the pinion and sector
mechanism, and a displaceable skewer in-
troduced into registering openings of the
slide members and cheek plates to lock the
interstayed slide members to the cheek plates
in a determined position of eievation of the
un.
g 12. In apparatus for extending the limits
of elevation of guns, a mounting for the
gun and cradle having a circumferential
guide concentric with the axis of the actuat-
ing pinion of the elevating sector, a slide
movable on the circumferential guide having
bearings for the cradle trunnions, and a
fluid-pressure jack pivoted at one end to the
fixed frame o% the gun mounting and piv-
oted at its other end to the slide for raising
and lowering the slide on the circumferential
guide to vary the elevation of the gun in-
dependently of the pinion and sector mech-

T anism.
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13. In apparatus for extending the limits
of elevation of guns, a mounting for the
gun and cradle including opposite cheek
plates having circumferential guides concen-
tric with the axis of the actuating pinion of
the elevating sector, slide members slidable
on the circumferential guides having bear-
ings for the cradle trunnions, fluid-pressure
jacks connected with the slide members and
mounted in a frame pivoted to a fixed part
of the gun mounting; and means for simul-
taneously controlling the flow of fluid-pres-
sure to and from the jacks for simultane-
ously raising and lowering the slide members
on their circumferential guides to vary the
elevation of the gun indeperdently of the
pinion and sector mechanism.

14. In apparatus for extending the limits
of elevation of guns, a mounting for the
gun and cradle including opposite cheek
plates having circumferential ~guides - con-
centric with the axis of the actuating pinion
of the elevating sector, slide members slid-
able on the circumferential guides having
bearings for the cradle trunnions, a frame
pivoted to a fixed part of the gun mounting,
fluid-pressure jacks carried by the frame
and pivotally connected to the slide mem-
bers, a fluid-pressure tank carried by the
frame and communicating with the lower
ends of the jacks, and means controlling the
flow of fluid-pressure between the tank and
the jacks to operate said jacks for simul-
taneously raising and lowering the slide
members on their circumferential guides to
vary the elevation of the gun independently
of the pinion and sector mechanism.

15. In apparatus for extending the limits
of elevation of guns, a gun provided with a .

1,396,084

cradle having a short recoil brake normally
disconnected from the gun, a mounting for
the gun and cradle having a circamferential
guicle concentric with the axis of the actuat-
Ing pinion of the elevating sector, a slide

‘movable on the cir¢umferential guide hav-

ing bearings for the cradle trunnions, means
for raising and lowering the slide on the cir-
cumferential guide to vary the elevation of
the gun independently of the pinion and
sector mechanism, a skewer inserted in reg-
istering openings of the guide and slide to
hold the gun in a position of extreme ele-
vation, and mechanism actuated by the in-
sertion of the skewer in the registering open-
ings for connecting the short recoil brake
with the gun so that said brake will operate
while the gun is in a position of extreme
elevation,

16. In apparatus for extending the limits
of elevation of guns, a gun provided with a
cradle having a short recoil brake normally
disconnected from the gun, a mounting for
the gun and cradle having a circumferential
guide concentric with the axis of the actuat-
ing pinion of the elevating sector, a slide
movable on the circumferential guide hav-
ing bearings for the cradle trunnions, means
for raising and lowering the slide on the
circnmferential guide to vary the elevation
of the gun independently of the pinion and -
sector mechanism, a skewer inserted in reg-
istering openings of the guide and slide to
hold the gun in a position of extreme ele-
vation, a shutter pivoted to the gun having
an actunating arm- to be engaged by the
skewer thrust through the registering open-
ings, the engagement of the skewer with
said arm operating to move the shutter into
engagement with piston-rod of the short re-
coil brake to connect operatively said brake
with the gun while the latter is 1n a position
of extreme elevation, '

17. In apparatus for extending the limits
of elevation of guns, a gun provided with a
cradle having a short recoil brake normally
disconnected from the gun, a’ mounting for
the gun and cradle having a circumferential
guide concentric with the axis of the actuat-
ing pinion of the elevating sector, a slide
movable on the eircumferential guide hav-
ing bearings for the cradle trunnions, means
for raising' and lowering the slide on the
circumferential guide to vary the elevation
of the gun independently of the pinion and
sector mechanism, a skewer inserted in reg-
istering openings of the guide and slide to
hold the gun in a.position of extreme ele-
vation, a shutter pivoted to the gun having
an actuating arm provided with a slot con-
centric with the cradle trunnions, the skewer
passing through  said slot when thrust
through the registering openings and hav-
ing an enlargement to engage the actuat-
ing arm to move the shutter into engage-
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ment with the piston-rod of the short recoil
brake to connect operatively said brake with
the gun while the latter is in a pogition of
extreme elevation.

18. In apparatus for extending the limits

of elevation of guns, a mounting for the

gun and cradle including a 51n01e member
having bearings for both cradle trunnions
and movable in an arc of a circle concentric
with the axis of the actuating pinion of
the elevating sector, and means for raising
and lowermor sald single member to move
simulta.neously both trunnions to vary the
elevation of the gun independently of the
pinion and sector mechanism.

19. In apparatus for extending the limits
of elevation of guns, a mounting for the
gun and cradle including a single member

7

having bearings for both cradle trunnions
and movable in an arc of a circle concentric
with the axis of the actuating pinion of the
elevating sector, means for raising and low-
ering said smrfle member to move simulta-
neously both trunnions to vary the elevation
of the gun independently of the pinion and
sector mechanlsrn, and means for locking
said single member carrying the cradle trun-
nions in the different positions of elevation
of the gun.

In testlmony Whereof I have signed this
specification.

EUGENE SCHNEIDER.

Witnesses: ,
Axpri MosTIcKER,
CremeNT S. Epwarp.
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