G. M. BARNES 1,851,148

LEVELING MECHANISM

- March 29, 1932.

5 Sheets=Sheet 1

Filed Feb. 12, 1930

A oe
N =
NN\ _:
—"— )
1P
.\\
o7 | __ &7
I L
/hllhlhlh/llll e ] n_ Illl.ﬂlﬂ_l
0 o 92 ~: ) 1 "y
¢ 17 /10 IR
/
\ 2 | |y
g

rrr—|
g
n:

A

T
—
| .

i
K
I

-
-

gy Np———

INVENTOR,

Gladeon M_Barnes

BY




1,851,148

March 29, 1932. . G. M. BARNES

LEVELING MECHANISM
Filed Feb. 12, 1930 5 Sheets-Sheet 2

3

|I|
i

INVENTOR.
Cladeon M.Barnes

& M W o
A ATORNEYS,




G. M. BARNES 1,851,148

LEVELING MECHANISM

March 29, 1932.

Filed Feb. 12, 1930

5 Sheets-Sheet 3

2%

23

26

\ IAN

nq.s.

29d .

N\

Ty
2%

42

Q

o
@ ﬁ.offlfllfl/o

~ EANAN

LB
N2,

V\\\\\\\\\\!\\i‘ii\\s.

MNP 2N G

o\ TV

\\
.
.

INVENTOR
GCladeon M.Barnes
" W ol
U ATTORNEYS,




March 29, 1932.

G. M. BARNES
LEVELING MECHANISM
Filed Feb. 12, 1930

1,851,148

5 Sheets-Sheet. 4

o o
g-7- T - ™
40
| - I == §
% - | =)= — — —{o|_=—— __:-0—‘——
— ::_ i 38 _
N
39K 7
293 | Tl
- I &
—] ! =
— 72 22N 226 O =223
= 23 SN . -
: ZA| | =
' zZ) || |
49
N
294 N N %6
A N-47
L I
o227 | 36
8 1
i 22a
)
o]”
Iy \
it '
1
t I
4 i
Il
q|
HI”
N Il
/’ \\
-1 -
I e
~Z
: /3 ’3
_— b
8 A N INVENTOR.

Cladeon M_Barnes

W

ATTORNEYS,




223

1,851,148

5 Sheets-Sheet 5

G. M. BARNES
LEVELING MECHANISM
Filed Feb. 12, 1930

38

March 29, 1932.

ORNEYS.

INVENTOR.

Cladeon M.Barnes

T

BY WWZ%‘M

ol el]]




Patented Mar. 29, 1832

UNITED STATES

1,851,148

PATENT OFFICE

GLADEON M. BARNES, OF HASTINGS, MICHIGAN

LEVELING MECEHANISM

Application filed February 12, 1930. Serial No. 427,903.
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The invention described herein may be
manufactured and used by or for the Govern-
ment for governmental purposes, without the
payment to me of any royalty thereon.

8 This invention relates to leveling mecha-

nism, especially applicable for gun carriages.

In order that the fire control data for lay-
ing a gun in azimuth and elevation may
be accurately applied, the gun mount must

10 be level. Leveling mechanisms for accom-
plishing this purpose have been associated
with field and fixed mounts but always in
such a manner that the controls are po-
sitioned in the immediate vicinity of the

¥5 mount. According to the present inven-
tion, it is proposed to actuate the level-
ing mechanisms from a remote station such
as the driver’s seat of a self-propelled ve-
hicle so that the gun mount which is at

‘20 the rear of the vehicle may be maintained
in constant adjustment even when the vehicle
is in motion.

With the foregoing and other objects in
view, the invention resides in the novel ar-

25 rangement and combination of parts and in
the details of construction hereinafter de-
scribed and claimed, it being understood that
changes in the precise embodiment of the
invention herein disclosed may be made with-

30 in the scope of what is claimed without de-

parting from the spirit of the invention.

A practical embodiment of the invention
is illustrated in the accompanying drawings,
wherein:

Fig. 1isa view partly in side elevation and
partly in section of a vehicle carrying a gun
mount and equipped with the improved lev-
eling mechanism;

Fig. 21s a plan view more or less diagram-
matic of the leveling mechanism;

Figs. 3 and 4 are respectively vertical and
horizontal sectional view through the suspen-
sion of the gun mount;

Fig. 5is a detail sectional view on the line
45 55 of Fig. 1;

Fig. 6 is a detail sectional view on the line
6—6 of Fig. 5;

Tig. 7 is a vertical sectional view of the
control mechanism, taken on the line 7—7

® of Fig. 8;

- 35

40

Fig. 8 is a plan view, parts being in sec-
tion, of the control mechanism;

Fig. 9 is a sectional view on the line 9—9
of Fig. 8;

Fig. 10 is a plan view of the mechanism
for limiting rotation of the main drive shafts;

Fig. 11 is a view in side elevation thereof;

Fig. 121is a sectional view on the line 12—12
of Fig. 10; and _

Fig. 13 is a sectional view on line 13—13
of Fig. 7. ,

Referring to the drawings by characters
of reference: _

In Fig. 1 there is shown a self propelled
spring mounted vehicle 4 having the usual ‘66
chassis 5 cn which is secured a pedestal 6. A
gun mount 7 is place on a base plate 8 which
overlies the pedestal and has a depending
portion 9 inserted therein. The Pportion 9
(Figs. 3 and 4) is supported on the pedestal
by means of crossed shafts, the main shaft 10
trunnioned in the pedestal and a shorter
shaft 11 fixed in the main shaft and trun-
nioned in the depending portion 9.

Secured to the portion 9is a spindle 12 hav-
ing a ball and socket connection 13 (Figs.
5 and 6) with a carriage 14 which is movable
on a second carriage 15 mounted to slide on
rails 16 on the floor of the pedestal. The car-
riages are movable at right angles to each
other and in the preferred embodiment the
upper carriage 14 is arranged for movement,
longitudinally of the vehicle (Fig. 2) while
the lower carriage 15 is movable transversely
thereof. - ‘ 85

A shaft 17 fixed to the lower carriage 15 ex-
tends laterally and is in engagement (Fig. 5)
with an internally threaded sleeve 18 support-
ed in bearings 19 in a bracket 20 of the pedes-
tal 6 and driven through gearing 21 from a 90
shaft 22.

A shaft 23 fixed to the upper carriage 14
terminates - within an internally - threaded
sleeve 24 supported in bearings 25 in an ex-
tension 26 of the lower carriage 15. The 9
sleeve 24 is connected by means of a univer-
sal coupling 27 to a short shaft 28 splined in
a tobular driving shaft 29.

The shafts 22 and 29 lead towards the cab
30 of the vehicle, passing through a casing 31
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containing vreduction gearing and then
through a casing 32 in which is placed mech-
anism for limiting rotation of the shafts.
This mechanism (Figs. 10 to 12) consists
of dogs 83—38 one threaded on each of the
shafts and partially surround an interine-
diately positioned rod 84 whereby it is held
against rotation and constrained to longitu-
dinal displacement. In- order to ‘prevent
binding and injury to the threads when the
dogs 33 reach the limit of their movement
and are arrested by the end plates 385, both
the dogs and plates are formed with comple-
mentary claws 332 and 352,

The control mechanism for the shafts 22
and 29 is contained in a casing 36 secured
to the floor of the cab in a position for con-
venient access to an operator occupying a
seat 87. This mechanism comprises a pair
of hand wheels 22° and 29* (Figs. 7 and 8)
extending out of line with each other through
opposite sides of the casing and respectively
connected through similar gearing 38 to ver-
tical shafts 22* and 29,

Mounted in the casing 86 through a ball
and socket connection 39 is a vertical rod 40
having at its upper extremity a circular spirit
level 41. The axis of this rod is parallel to
the vertical axis of the spindle 12 of the gun
mount. The lower extremity of the rod 40
has a ball and socket connection 42 with a
leveling mechanism actuated from the shafts
22* and 29* through gearing 22¢ and 29¢ and
a pair of crossed screw shafts 22¢ and 29¢
journaled in the casing 86.

As shown in Figs. 7 and 9, the shaft 22¢
is uppermost and carries a squared traveling
nut 43 which is positioned in and engages the
upper and lower walls of an elongated, rec-
tangular opening or slot 44 in a carriage 45.
The carriage is confined between flanges on
the end of the nut 43 so that it is obliged to
travel with the nut while being free to move
in a path at right angles to the path of move-
ment of the nut.

The screw shaft 29¢ which is lowermost
likewise carries a traveling nut 46 held
against rotation by a sliding engagement 47
with an anchor plate 48. 'The nut 46 is also
in engagement with the lower part of the
carriage 45 through a tongue and groove con-
nection 49 extending transversely of the shaft
294,
riage 45, while movable parailel to the screw
shait 299, is also mounted for movement par-
allel to the screw shaft 229 and since the up-
per portion of the carriage is provided with
the socket element of the connection 42, the
vertical rod 40 carrying the spirit level may
be tilted in planes at right angles to each
other.

The operator occupying a seat in the cab of
the vehicle controls both of the hand wheels
29 and 29* and manipulates them in a man-
ner to maintain the spirit level in adjust-

By virtue of this arrangement the car--
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ment with its bubble on the cross-hairs 50.
The upper shaft 22" acting through the nut
43 and the lower shaft 29° acting through
the nut 46 move the carriage in directions at
right angles to each other. Corresponding
movements are communicated to the gun
mount through the shafts 22 and 29 to simi-
larly move the respective carriage 15 and 14
and maintain the spindle 12 of the gun mount
parallel to the rod 40 carrying the spirit level
41. The shaft 28 splined to the shaft 29 and
extensible with respect thereto provides for
the bodily displacement of the upper frame
14 transversely of the vehicle.

The preservation of the level of a gun
mount is of particular importance where fire
control data is to be accurately applied in
laying a gun or guns to the proper azimuth
and elevation.

I claim:

1. In a leveling mechanism, a pedestal, a
gun mount supported thereon for universal
movement, members movable at right angles
to each other and connected through one of
them to the gun mount, a control mechanism
remote from the pedestal, a drive shaft con-
necting the control mechanism with each of
said movable members, the shaft leading to
that member connected to the gun mount be-
ing extensible, means for limiting rotation of
the drive shafts, and a level indicator asso-
ciated with the control mechanism:

2. In a leveling mechanism, a pedestal, a
gun mount supported thereon for universal
movement, members movable at right angles
to each other and connected through one of
them to the gun mount, a control mechanism
remote from the pedestal, a drive shaft con-
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necting the control mechanism with each of

said movable members, one of said shafts
being extensible, and a level indicator asso-
ciated with the control mechanism.

3. In a vehicle, a pedestal secured on the
rear thereof, a gun mount supported on the
pedestal for universal movement, means
whereby the gun mount is movable in
planes at right angles to each other, a con--
trol mechanism in the front of the vehicle for
actuating said means and a level indicator as-
sociated with the control mechanism.

4. In a vechicle, a gun mount universally
supported thereon, and means for leveling
the gun mount extending from a remote part
of the vehicle, one of said means being exten-
sible.

5. A leveling device including a support, a
main shaft trunnioned in the support, & cross
shaft fixed to the main shaft, a member ro-
tatably supported on the cross shaft and
means for moving said member in the planes
of said shafts.

6. In a leveling device, a casing, drive
shafts extending out of line through oppo-
site sides of the casing, a driven shaft geared
to each of the drive shafts, a screw shaft
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geared to each of the driven shafts and jour-
naled in the casing one above the other, said
screw shafts crossing each other at right an-
gles, a traveling nut on each of said screw
shafts, an anchor having sliding engagement
with the lower nut, a carriage having a
tongue and groove connection with and
transversely of the lower nut, said carriage
provided with a slot receiving the upper nut
and disposed transversely thereof, means on
the ends of the upper nut for confining two
opposite sides of the carriage, and a uni-
versally supported level indicator engage-
able with the carriage.

7. In a leveling device, a casing, a pair of
crossed screw shafts journaled in the cas-
ing, one above the other, a traveling nut on
each of said screw shafts, an anchor having
sliding engagement with the lower nut, a
carriage having a tongue and groove connec-
tion with and transversely of the lower nut,
said carriage provided with a slot receiving
the upper nut and disposed transversely
thereof, means on the ends of the upper nut
for confining two opposite sides of the car-
riage, and a universally supported level in-
dicator engageable with the carriage.

8. In a control mechanism, a casing, a pair
of crossed screw shafts journaled in the cas-
ing one above the other, a traveling nut on
each of said shafts, a carriage having a slid-
ing engagement with and transversely of
each of the nuts, and means on each nut en-
gageable with the carriage whereby the car-
riage is movable with each nut.

9. In a control mechanism, a casing, a
pair of crossed screw shafts journaled in the
casing one above the other, a traveling nut on
each of the said shafts, a carriage having a
sliding and a non-sliding engagement with
each of the nuts.

10. In a control mechanism, a pair of
spaced screw shafts mounted to cross at right
angles, a rectilinearly movable member on
each of said shafts and a member engaged
for movement with each of the rectilinearly
movable members and mounted for move-
ment transversely of each of them.

11. In a control mechanism, a pair of
spaced screw shafts mounted to cross each
other, a rectilinearly movable member on
each of said shafts and a member engaged
for movement with each of the rectilinearly
movable members and mounted for move-
ment transversely of each of them.

12. In combination with a pair of rotat-
able, spaced shafts, each including a thread-
ed portion, a dog on the threaded portion of
each shaft, a rod intermediate the shafts and
engageable with the dogs whereby the dogs
are held against rotation, a stop plate at each
end of the threaded portions of the shafts,
and complementary claws on said stop plates
and on each end of the dogs.

18. In combination with a pair of rotat-

3

able, spaced shafts, each including a thread-
ed portion, a dog on the threaded portion of
each shaft, a rod intermediate the shafts and
engageable with the dogs whereby the dogs
are held against rotation and a stop plate at
each end of the threaded portions of the
shafts.

14. In combination with a rotatable shaft,
including a threaded portion, a nut on said
threaded portion constrained to travel on ro-
tation of the shaft, a stop plate at each end of
the threaded portion and complementary
claws on said stop plates and on each end of

the nut.
GLADEON M. BARNES.
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