I, F. MEIGS & H. ¢. JAKOBSSON.
TRAINING AND ELEVATING MECHANISM FOR GUNS,
. APPLICATION TILED JAN, 6, 1909, '
958,515. ° Patented May 17, 1910.

4 SHEETS—SHEET 1.

s =y Zig.1.

20 / S ) »
) 8¢ ;
7 5 A
.’7 [ .
€ v

¢

[

l

ventord

4

Wittesses

aﬂmgo




I. F. MEIGS & H. ¢. JAKOBSSON.

TRAINING AND ELEVATING MECHANISM FOR GUNS.
APPLICATION FILED JAN. 6, 1900,

958,515. ' , Patented May 17, 1910.
' 3 -4 SHEETS—SHEET 2.
> ~
A
<7 25
d’
c’ RS
a o
_Z; ® y ) 34
Q. 2.
4 33 7(s ot 35
) lez
36
a2 ,
33 a3 o\ I
3. B2 M @) ©
_2 - q2.
37
45

Swo&wfﬁozs
%«'«tweoo 2s _ '
W 26 oty
\i\\ﬁ ARy

47

ANDKEN! 6. GRAEAM 2, | rl ) G-L: [rUGRARHERS, WASHINGTON, 0. C.




J. . MEIGS & H. G. JAKOBSSON.,
TRAINING AND ELEVATING MECEANISM FOR GUNS,
APPLICATION FILED JAN.6, 1909,

088,515, Patented May 17, 1910.

4 SHEETS—SHEET 3.

)i

s (PP IILIIY
i

N

77
\“\“s_\.\'}

7
>

NI
Ll ]
|

§".
>

]
2\

7. I 2L I

S5
NN

ST TIF I T
¢ 2

&2
N7

A4
A
N
)
rAT

rrs sy,

fLLclisy

%

9

25
' . Qmmzo
Witnesses 48 77 , V%
. . 46 / . <
Lot T 7 :

VAT s Onre o B




J. F. MEIGS & H. G. TAKOBSSON.
TRAINING AND ELEVATING MECHANISM FOR GUNS,
APPLICATION FILED JAN. 6,' 1909,

958,515, | Patented May 17, 1910,

4 SHEETS—SHEET 4.

£¢q. 9 &

A @

Witnesses
ﬁ %/ 5&{ ' Sitorneys

ANDREW B GRAWAM CO. PHOTO.LITHOGRARKERS, WASHINGTON, D. C.




10

15

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

JOHN F. MEIGS AND HERMAN G. JAKOBSSON, OF SOUTH BETHLEHEM, PENNSYLVANIA,
ASSIGNORS TO BETHLEHEM STEEL COMPANY, OF SOUTH BETHLEHEM, PENNSYL-
VANIA, A CORPORATION OF PENNSYLVANIA.

TRAINING AND ELEVATING MECHANISM FOR GUNS.

958,515.

Application filed January 6, 1909.

To all whom it may concern:

Be it known that we, Joux F. Mries and
Heryan G. Jamoesson, a citizen of the
United States and a subject of the King of
Sweden, respectively, residing at South
Bethlehem, Northampton county, State of
Pennsylvania, have invented certain new
and useful Improvements in Training and
Elevating Mechanism for Guns, of which
the following is a specification.

The present invention consists in a varia-
ble speed mechanism whereby either the
training or elevating mechanism of a gun,
or both, may be operated at different speeds
as compared with the speed of the hand
wheels, to suit the requirements of different
conditions. For instance, the gunner may
follow a rapidly moving object or target,
either in elevation or azimuth, without a
correspondingly rapid movement of the hand
wheels, by throwihg into operation high
speed gears or he may follow a slowly mov-
ing object without materially changing the
speed of his hand gear by throwing into
operation other gears suitably proportioned,
or in pointing the gun at an object or target
incase the gun is mounted upon a ship which
is rolling; the gunner may throw high speed
gears into.operation during that period of
the roll when the movement of the ship is
greatest, and may throw into operation low
speed gears when there is least movement of
the ship.

.The invention further consists in means
for throwing the different sets of gears into
and out. of operation without discontinuance
of the movement of the hand wheels or
cranks.

The invention will be described in con-
nection with the accompanying drawing, in
which,

Figure 1 is a side view of a portion of a
gun and its carriage embodying the present
invention; Fig. 2 1s an enlarged side view
of the hand wheel standard and the devices
for shifting from one set of gears to an-
other by hand or foot power; Fig. 8 is an
elevation of the same partly in section on
the line 8 of Fig. 2; IMig. 4 is a sectional
view illustrating the operation of the springs
which are used in shifting the clutch; Fig.
5 is a sectional view through the clutch; Fig.
6 is a plan view of the clutch and the lower
gear with which it cobperates; Fig. 7 is a

Specification of Letters Patent.

Patented May 17, 1910.
Serial No. 471,009.

plan illustrating one form of treadle which
can be used for shifting the clutch; Fig. 8
is.a detail of the handle shown in Fig. 2 for
shifting the clutch; Fig. 9 is.a side view
partly in section of the hand wheel standard,
illustrating another form of the devices for
shifting from one set of gears to another;
Iig. 10 1s a sectional view illustrating some
of the intermediate parts for shifting the
clutch when using the treadle.

Referring to Fig. 1 of the drawing, 20 in-
dicates the gun tube, which is hung on trun-
nions 21 supported upon a suitable carriage
or base 22. It will be understood that the
gun is provided with gearing suitable for
moving it about its vertical and horizontal
axes for training and elevating, it being

unnecessary to 1illustrate such gearing in

detail for the purposes of the present appli-
cation.

Referring to Figs. 2 and 3, 23 indicates a
shaft which is driven by hand wheel mech-
anism to be hereinafter described and which
in turn is connected with the training and
elevating' mechanism to drive the latter.
The upper end of the shaft 23 has a bearing
24 in a bracket 25 which is mounted on a
standard 26 through which the shaft passes.
A horizontal shaft 27 is also mounted in
bearings in the bracket 25 and rigidly con-
nected . with this horizontal shaft are two
hand wheels or cranks A, B, provided re-
spectively with rotatable handles ¢, 6. Rig-
idly connected with the crank disk A are
two bevel gears ¢, d, which intermesh re-
spectively with two gears ¢/, d’, adapted to
rotate freely about the axis of the shaft 23.
As will be apparent from inspection of Fig.
3 the crank handles a, 0, move in opposite
directions simultaneously with respect to the
operator; that is, when the handle ¢ is being
moved toward the operator the handle &
is moved away from him and vice versa.
The effect of this is that the operator:is able
to exert more power on the apparatus than
with a single handle, while at the same time
he can keep his body steadier and use the
sighting devices much more effectively than
when the body is swayed by the use of a
single handle. By the use of two handlesthe
operator can also. hold his body steadier
while operating the pedals to change the
gears, thus facilitating his work in sighting
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Either of the gears, ¢, d’, may be rigidly
connected with the shaft 23, at will, by
means of a clutch device of any suitable
character. The preferred form of such de-
vice, as shown comprises a sleeve 28 ‘sur-
rounding the shaft 23 and free to slide ver-
tically thereon, but compelled to turn with
said shaft by means of a suitable spline. On
the upper end of the sleeve 28 is a toothed
wheel or flange 29 (Figs. 5 and 6) which is
adapted to iterlock with complementary
teeth formed -in recesses in the upper and
lower sides respectively of the gears ¢’, d’.
‘When the sleeve 28 is in its lowest position
it interlocks the gear ¢’ with the shaft 23
and the shaft is driven by the gear ¢ at the
higher of the two rates of speed provided by
the means illustrated, and when the sleeve
28 is interlocked with the gear ¢’, the shaft
23 is driven by the similar gear d, at a lower
rate of speed as compared with the speed of
the crank disks.

Referring to Figs. 5 and 6, 60 indicates a
ring or idler which is mounted between and
co-axial with the gears ¢/, d’. This idler is
so constructed that the clutch gear 29 can
pass through it and it is as thick as, and
slightly thicker than, the clutch disk so that
in shifting from one of the gears ¢/, d’, to
the other the clutch disk will pass an inter-
mediate position in which it is disconnected
from both, this for a purpose to be presently
described. As shown, the idler is a plain
ring seated In an annular recess in the gear
¢’ and held therein by the gear d’, the parts
being loosely adjusted so that there is prac-
tically no friction between the ring and the
gears.

The sleeve 29 may be adjusted into en-
gagement with either of the gears ¢/, d’, by
various means.. As shown in Fig. 3 a collar
30 on the lower end of the sleeve 1s provided
with trunnions 81 which are engaged by
arims 32 on a rock shaft 33. On the outer
end of the shaft 33 is an arm 34 to which a
vertically arranged rod 85 is pivotally con-
nected. The rod 35 slides in fixed bearings
36, 37, as shown in Ifigs. 3 and 4. About
midway between the bearings 36, 37, a collar
or enlargement 38 is securely connected to
the rod 35 and above and below the collar
38 are disks or cups 39, 40, which are free to
slide upon the rod 35. Between the disk 39
and the bearing 36 is a coiled spring 41 and
a similar spring 42 is arranged between the
disk 40 and the bearing 37.

Referring to Figs. 2 and 8, 43 indicates a
lever, one arm of which is forked, the two
branches 432 of the fork being arranged on
opposite sides of the fixed collar 38 and be-
tween the disks 39 and 40. As shown in
these figures the lever 43 is connected with a
treadle 44 by two rods 45 arranged respec-
tively on opposite sides of the fulecrum of
the lever and the treadle,so that every move-
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ment of the treadle will be communicated
positively to the lever. The treadle may be
operated in any suitable manner. As shown,
it is provided with a foot piece 46 by means
of which, when the foot piece is pressed
down, the forked end of the lever 43 will be
moved upward. To move the treadle and
the lever 43 positively in the opposite direc-
tion, we provide a cross-lever 47 having a
foot piece 48, as shown particularly in Figs.
2,8 and 7. The foot piece 48 is mounted on
one end of the cross-lever 47 and the other
end thereof is loosely interlocked or pivot-
ally connected with the treadle 44. - By de-
pressing the foot piece 48 the foot piece 46 is
thrown up and the movement of the treadle
reversed, which moves the forked arm of the
lever 43 downwardly.

The operation of the devices above de-
scribed is as follows: The clutch 29 being in
its lower position, as shown in Figs. 8 and 5,
the shaft 28 will be driven by the gears ¢, ¢/,
at the higher of the two speeds provided by
the mechanism shown in the drawing. If,
now, it be desired to operate the training or
elevating mechanism at a slower speed while
maintaining substantially the same speed of
movement of the crank disks, the foot piece
48 is pressed down, raising the foot piece 46
and forcing down the fork arm 43% of the
lever 43. This moves the disk 40 down-
wardly compressing the spring 42 and re-
leasing the disk 39, which is under pressure
of the spring 41. The spring 41 therefore
tends to move the collar 38 and the rod 85
downwardly and yieldingly presses the
clutch disk 29 upward until it is stopped by
the clutch teeth of the gear d’. The con-
tinued movement of the crank disks pres-
ently brings the clutch teeth of the gear d’
into register with the spaces between the
teeth of the clutch 29 and the spring 41 then
acts further to throw the clutch disk into
engagement with the gear ¢’, which connects
sald gear with the shaft 23 and permits of
driving the training or elevating mechanism
at a lower speed while maintaining substan-
tially the same speed of movement of the

crank disks.

It will be evident that with the mechan-
ism above described the change from one
speed to another can be effected without tak-
ing either hand from the cranks or stopping
their movement and without disturbing the
gunner or causing him to lose sight of the
object upon which he is training the gun.
If the idler 60 were not interposed between
the gears ¢/, d’, the clutch teeth might cause
some stoppage in the turning of the crank
disks in passing from one gear-to the other
and thus annoy or disconcert the gunner and
for this reason the idler 60, or some equiva-
lent thereof, is highly important. Instead
of the idler a suitable space intervening be-
tween the clutch teeth of the gears will be
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sufficient, but the idler as shown closes the
space between the gears and renders the
same dust proof. It will be seen that in the
forms above described we do not positively
shift the clutch but simply place a spring
under tension to move it when it comes into
register with the gear to which it is directed.
In this manner no interlocking of the gears
by means of the clutch is possible and the
clutch moves quickly into mesh with the gear
toward which it is directed at the first op-
portunity.

In some instances it may be preferable to
shift the clutch by hand and for this reason
we may provide a handle for shifting the
lever 43. As shown in Figs. 2 and 8, a han-
dle 56 is mounted directly on the end of the
lever 43. The handle is provided with a
pin 51 on the inner end of which is a head
52. Surrounding the pin is a spring 53
which bears on the head and tends to move
it inward. A rounded projection 54 on the
head 52 engages recesses 55 on a fixed part
of the carriage to hold the lever 43 yield-
ingly in either of its operative positions. To
shift the clutch the handle 56 is pulled out
to release the detent 54 and then shifted un-
til the detent registers with the other recess
55. This puts one or other of the springs
41, 42, under tension to shift the clutch and
the clutch disk will thereafter be shifted
when its teeth register with the gear toward
which it is impelled by the spring. By ar-
ranging the springs to move the clutch we
are enabled to shift the lever 43 either by
foot or hand power instantly without wait-
ing for the gears to turn so that the clutch
may move to the desired position. When
foot power is used the hands need not be re-
moved from the crank handles and when
hand power is used, it is only necessary to
remove one hand for an instant to shift the
lever 43.

In Figs. 9 and 10 we have shown a form
of clutch shifting mechanism which is posi-
tively operated, preferably by foot power,
and which we have found to work satisfac-
torily. In this form of the invention the
springs for shifting the clutch are omitted
and the rod 35 is positively connected with
the treadle, which is of the form heretofore
described. Ag shown in Fig. 10 a collar 65
is fixed to the rod 35 between the guides 36
and 37, said collar having flanges 652, 65°.
The fork 43 of the lever 43 engages these
flanges and moves the rod 35 positively up
and down as the lever 43 is rocked. By
pressing on one or other of the foot pieces
46, 48 of the treadle, pressure up or down is
communicated to the rod 85 tending to shift
the clutch 29 and the clutch shifts immedi-
ately when it comes into register with the
recesses in the gear ¢’ or d’ toward which it
is being moved. This form of the mech-
anism is found to work satisfactorily and has

some advantages in simplicity and economy
over the forms of the clutch shifting mech-
anism heretofore described, in which the
springs are used.

Tt will be evident that_our invention in its
broad aspect may be embodied in many dif-
ferent mechanical forms and hence we de-
sire it understood that we do not limit our-
selves to the precise construction and ar-
rangement of parts illustrated and described
herein. In the following claims we will use
the term “manually operated” in a sense
broad enough to cover either the handle or
the treadle for shifting the clutch or any
other means operated by foot or hand power
for this purpose.

What we claim and desire to secure by
Letters Patent is,

1. In training and elevating mechanism
for guns, the combination of a drive shaft, a
crank shaft, a plurality of sets of gears
adapted to connect said crank shaft and
drive shaft to effect different relative move-
ments thereof, a clutch for rendering any
one of said sets of gears operative at will,
and manually operated means, including a
spring connection for throwing said clutch.

2. In training and elevating mechanism
for guns, the combination of a drive shaft,

a crank shaft, a plurality of sets of gears

adapted to connect said crank shaft and
drive shaft to effect different relative move-
ments thereof, a clutch for throwing the
different sets of gears into and out of oper-
ation, a treadle for moving the clutch, and
means for placing said treadle under pres-
sure to move the clutch in either direction,
as desired, for the purpose set forth.

3. In training and elevating mechanism
for guns, the combination of a drive shaft,
a crank shaft, a plurality of sets of gears
adapted to connect said crank shaft and
drive shaft to effect different relative move-
ments thereof, a clutch for rendering differ-
ent sets of gears operative at will, springs
adapted to throw said clutch in opposite
directions, and means for placing either of
said springs under tension to move the clutch
yieldingly into the desired position, for the
purpose set forth.

4. In training and elevating mechanism
for guns, the combination of a drive shaft,
a crank shaft, a plurality of sets of gears
adapted to connect said crank shaft and
drive shaft to effect different relative move-
ments thereof, a clutch for rendering either
of said sets of gears operative, springs
adapted to throw the clutch in either direc-
tion desired, a manually operated lever
adapted to place either of said springs under
tension to shift the clutch, and means for
holding said lever in its operative positions.

5. In training and elevating mechanism
for guns, the combination with a drive shaft
and a crank shaft, of means for communi-
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cating to the drive shaft from the crank
shaft different speeds relative to the speed
of the crank shaft, said means including a
clutch, a spring for moving the clutch in one
direction, and means for putting said spring
under tension to move the clutch.

6. In training and elevating mechanism
for guns, the combination with a drive shaft
and a crank shaft, of means for communicat-
ing to the drive shaft from the crank shaft
different speeds relative to the speed of the
crank shaft, said means including a clutch,
an arm connected to throw the clutch, a rod
connected to said arm, a pair of springs
mounted on the rod, a fixed abutment, and
a movable abutment for each spring, a shoul-
der on the rod against which said movable
abutments are normally pressed by the
springs, and means for shifting said movable
abutments and compressing the springs, for
the purpose set forth.

7. In training and elevating mechanism
for guns, the combination with a drive shaft
and a crank shaft, of means for communi-
cating to the drive shaft from the crank
shaft different speeds relative to the speed
of the crank shaft, said means including two
sets of speed. gears, a clutch for rendering
either of said sets of gears operative, and a
treadle for shifting the clutch, whereby the
operator may shift the clutch without re-
moving his hand from the handle of the
crank shaft.

8. In training and elevating mechanism
for guns, the combination with a drive shaft
and a crank shaft provided with two oppo-
sitely disposed handles, of means for com-

958,515

municating to the drive shaft from the crank
shaft different speeds relative to the speed of
the crank shaft, said means including a
clutch, and a treadle for shifting the clutch
whereby the operator may change the rela-
tive speed of the shafts without removing
his hands from the crank shaft handles.

9. In training and elevating mechanism
for guns, the combination with a drive shaft
and a crank shaft provided with two oppo-
sitely disposed handles, of means for com-
municating to the drive shaft from the crank
shaft different speeds relative to the speed
of the crank shaft, said means including a
clutch, and a treadle having two foot pieces
movable in opposite directions whereby the
treadle may be positively moved in either
direction, for the purpose set forth.

10. In a training and elevating mechanism
for guns, the combination of a drive shaft,
a crank shaft, two oppositely disposed crank
handles on said crank shaft adapted to move
simultaneously in opposite directions with
respect to the operator, a plurality of sets of
gears adapted to connect said erank shaft
and drive shaft to effect different relative
movement thereof, a clutch for rendering
any one of said sets of gears operative ab
willy and manually operated means for
throwing said clutch. '

In testimony whereof we affix our signa-
tures in presence of two witnesses. :

' JOHN F. MEIGS.
HERMAN G. JAKOBSSON.

Witnesses:

Lerearon N. D. Mixseer,
Harvey L. Nizmss.
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