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PATENT OFFICE.

FRANCIS J. LAPOINTE, OF ANN AREOR, MICHIGAN.

HYDRAULIC BROACHING MACHINE.

Application filed December 18, 19‘25. Serial No 76,309.

This invention relates to. broaching ma-
chines and particularly to that class of ma-
chines in which the broach pulling ram is
actuated by hydraulic pressure and has for
its object the production of a machine of
thig character 1 which two cylinders are
used in which reciprocate pistons connected
directly to the pulling ram- whereby a bal-
anced pull'is obtained.

Another object of the invention is to pro-
vide means whereby the liquid entering the
high pressure end of said cylinders will act
directly against the entire surface of one end
of the pistons during the pulling movement
of the ram while the liquid admitted to the
low ypressure end of the cylinders will be
exerted against a very small surface on the
opposite end’ of said pistons during the re-
turn movement of the ram,

These objects ave attained by the mech-
anism illustrated in the accompanying draw-
ing.

For the purpose of illustrating the inven-
tion, one . preferred form thereof is illus-
trated -in the drawings, this form having
been found to give satisfactory and reliable
results, although it is to be understood. that
the various instrumentalities:of which the in-
vention consists can be variously arranged
and organized, and the invention is not
limited to the precise arrangement and or.
ganization of these instrumentalities as here-

- in shown and described except as required by
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the scope of the appended claims.

Of the drawings:

Figure 1 represents a horizontal section of
a portion of a broaching machine having
appiled thereto a hydraulic system for ac-
tuating the broach and embodying the prin-
ciples of the present invention.

Figure 2 represents a transverse vertical
section of same on line 2, 2 on Fig. 1.

Iigure 3 reperesents a transverse vertical
section of the same on line 3, 83 on Fig. 1.

Figure 4 represents a longitudinal vertical
section of the same showing the means for
connecting the broach to the pulling ram,;

Higure 5 represents a section of a portion

of one of the cylinders and the piston mem-
.ber veciprocable therein. .
Figure 6 represents a longitudinal vertical
section of one end of the frame showing one
end of the shifting rod adapted to recipro-
cate relatively to the frame.
Figure 7 represents a similar section of

the opposite end of the frame and showing

the shifting rod and the means for actuating
1t. :

Figure 8 represents a schematic view show-

ing the various instrumentalities used in
the improved hydraulic system for actuat-

mg the broach, and

Higures 9, 10 and 11 represent. diagram-
matic sections of ‘the controlling valves as
shown in different positions to be herein-
aiter: deseribed. :

Similar characters indicate like parts
throughout the several figures of the draw-
mngs. ‘

In the drawings 10, is a supporting base
having super-imposed thereon a framework
11, the upper end of which has formed there-
In oppositely disposed guideways 12 in
which a carriage 13 is adapted to reciprocate.

The carriage 13 has® extending there-
through a headed member 14; the outer end
15 of which is threaded and has keyed there-
to an annular member 16 having sockets
16* thercin adapted to receive a spanmer
wrench “by which said headed member 14
may be rotated about its axis.

The threaded end 15 extends into a
threaded socket in the pulling ram 17, the
opposite end of which extends through a
guide 18 having stuffing boxes 18% at the
opposite ends thereof.

‘The guide 18 is chambered out and the
chamber therein is adapted to be filled with
lubricant which lubricates the pulling ram
17 as it reciprocates therein.

The outer end of the pulling ram 17 has
reduced portion 17 on which is secured
4 cro ber 19 by a nut 19%, each outer
end of the member 19 having extending
therethrougl and secured thereto the re-
duced end of a piston rod 20 by means of a
nut 20¢ while the opposite end of the rod
20 has & piston 21 mounted thereon. Fach
of these pistons is adapted to be recipro-
ated 10 o cylinder 929.

These cylinders 22 are disposed in recesses
upon opposite sides of the framework 11 and
are clamped in position therein by the caps
23 secured to the outer faces of the frame-
work 11,

Adjacent the eross member 19 and sur-
rounding each piston rod 20 is a housing 24
having a bearing 25 for the piston rod and
provided with a stuffing box 26. This hous-
ing 24 also has a chamber 27 therein com-
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“oppositely disposed to the end of the pipe 48.

2

municating with one end of a cylinder 22.
From this chamber 27 extends a pipe 28.

The opposite end of each cylinder 22 has
threaded thereto a cap 29 having a chamber
30 therein communicating with the interior
of the cylinder 22. From this chamber 30
extends a pipe 31.

One end of the framework 11 has a bear-
ing plate 32 in which is mounted a work
support 33 of usual eonstruction and through
which the broach 34 extends.

The broach 34 is keyed to a member 35
slidable vertically in the carriage 13. The
upper end of the member 35 has revolubly
mounted therein the lower end of an adjust-
ing screw 36 threaded to a cross plate 37
secured to-the carriage 13. By turning this
screw 36 the member 35 may be raised and
lowered to adjust the position of the broach
34. '

When the broaeh is in adjusted position
the clamping nut 38 is screwed down on to
the plate 87 and retaing the member 85 in
any desired position.

Fach piston 21 has a plurality of pe-
ripheral piston rings 39. Xach piston 21
surrounds the reduced end 40 of the piston
rod 21 and is forced against the shoulder 41
on said piston rod 21 by means of the nut
42 thireaded to the screw portion 43 of said
piston rod. The nut 42 is prevented from
turning when in adjusted position by
means of the set screws 49

Positioned against the outer end of each
piston ring is a cup-shaped leather packing
44 in which is disposed an annular member
45 through which extends a plurality of
sciews 46, the inner ends of which are

‘threaded to the piston 21 as indicated in Fig.

5 of the drawings. .

The outer edge of the cup-shaped packing
member 44 extends beyond the outer face
of the ring 45 so that when pressure is
applied to the piston 21 said projecting ends
will be forced against the wall of the
cylinder and assist in preventing all leak-
age past the piston.

The rings 39 also assist in preventing this
leakage.

The pipe 31 communicates with the
chamber 30 of both of the caps 29 as indi-
cated in Fig. 2 of the drawings.

The pipe 28 likewise communicates with
the chambers 27 in both housings 24 as indi-
cated in Fig. 3.

The pipes 28 and 31 communicate with
the casing of a four way valve 47 on oppo-
site sides thereof. From another side of the
casing 47 extends a pipe 48 to one end of
an oil reservoir 49. From the opposite end
of the reservoir 49 a pipe 50 extends down-
wardly to a pump 51 having a delivery pipe
52 extending therefrom to the valve casing
The delivery end of this pipe 52 is

1,687,369

A Dbranch pipe 53 extends from the pipe
52 to a safety valve 54 and from this safety
valve 54 extends an overflow pipe 55, the
upper end of which extends into the top of
the reservoir 49.

The pump 51 is operated by a revoluble
shaft 56 rotated by a motor 57, said motor
and pump being of any well knewn con-
struction.

As the motor 57, pump 51, safety valve
54, four way valve 47, ave all of usual con-
struction it is deemed unnecessary to illus-
trate them in detail.

Extending upwardly from the pipe 31 is
a branch pipe 58 having a gauge 59 at its
upper end which indicates to the operator
the pressure of the oil within the pipe 31.

The plug of the four way valve has
upwardly extending spindle 60 to which is
secured a lever 61, to the outer end of which
i1s pivotally secured ome end of a rod 62,
the opposite end of which is pivotally con-
nected to one end of a link 63, the opposite
end of which is connected by a pivot 63 to
the lower end of a lever 64 secured to an
oscillating shaft 65 mounted in bearings
in the framework 11, this shaft 65 at 1ts
opposite end having an upwardly extending
arm 66 by the movement of which the valve
47 may be operated to admit oil from the
pump 51 throuch the delivery pipe 52 to
either the pipe 28 or the pipe 31.

To the arm 66 is pivotally connected at
67 one end of a link 68, the opposite end of
which has a pivotal connection with one end
of the lever 69 adapted to oscillate about a
stud 70 extending outwardly from the shift-
ing rod 71. The opposite end of the lever
69 is pivotally connected to one end of
another link 72, the opposite end of which
is pivotally mounted upon a stud 73 fixedly
secured to and projecting from the frame-
work 11 and about which stud said link 72
may oscillate.

The lever 69 being connected midway of
its length to the shifting rod 71 and also
connected at its outer ends to links 68. 72,
the opposite end of one of which is pivotally
connected to the lever 66 while the other is
adapted to swing abeut a fixed point on the
framework, a means is provided whereby a
short movement may be imparted to the
shifting rod 71 by a much longer movement
of the arm 66.

This shifting rod 71 has adjustably
mounted thereon the stop collars 74 and 75
which are usual in all broaching machines
where it is desired to stop the carriage at
the end of its movement in either divection.

The shifting rod 71 reciprocrates in a
bearing 76 in one end of the framework 11
and in a bearing formed in a bracket 77
secured to the framework 11 near its oppo-
site end.

The projecting end 78 of the shifting rod
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71 has an. adjustable collar 79 thereon
adapted to be secured in adjusted 1,0“1L1011
by the set screw 80. This collar may be se

in any desired position by having one W‘ﬂl
thereof registering with a pred termined
mark on the seale 81 formed on the shifting
rod 71.

By %J;um ng this collar 79 1 this manner
it is obvious that ¢ me movement of the shlft-
ing rod toward i m -opposite ends of the
stopped in different
positions couospondvv to the adjustment
of the collar 79 on the shifting vod 71.

When the carriage 18'in its movement in
either ﬂu'oc{mn striles one of the gtop mem-
bers 74, 75 it will move it and the shifting
1 71 to which sald wmembers T4, 75 are
gecured a distance sufficient to return the
arm 66 to .its mormal vertical position, at
which ¢ime the valve 47 will be in such posi-

tion as to prevent the-delivery of oil to
either of the pipes 28, 81, and consequent

{
§

rod

Iy
1

txere will be no further movement of the
carvinge until the arm 66 is agsin moved

from 1ts vertical posmon

_ As shown in the drawings the carciage 13

3 in position to draw the broach 84 through
Lhe work -and the arm 66 has been nwoved
sufficiently to partially open the valve 47
to the pipe 31 allowing oil to pasg through
said pipe to the high pressure ‘end of the
cylinders 22 and force the p"storf‘ 21 and
with them the pulling ram 17 towsard the
outer end of the machixe.

If the collar 79 had been sel neaver the
end 78 of the shifting roc }1«)1 to this
movement, it is obmou g the
could ha,vc been moved ‘thxm oh 2 greater
arc and the valve 47 would have been 01)0%4
to a greater extent, thereby permilting

of oil to be admitted t

[©F

w0

el

the ¢ viinders 22.

In other words, during the operation of
cutting by the bros ach, a mer ctermined
amount. of oil at any desired pressure may

ke admlmed to the high pressure end of the
eylinde by simply adjusting the collar 79
on Um end 78 in accordance with the mark-
ings of scale 81.

This is of great consequence for in order
to obtain satisfactory resulis when culting
into different metalg diherem speads must be
employed, ene metal requiring a different
speed of cutting than ig required by other
metals, ;

When- the machine is at rest the valve
plug 82 ig in the position hov” in Fig. 9
and” all oil from the pump 51 will pass
through the pipes 52, 53, valve 54, pipe 55
to the veservoir 49 and return to the pump
through the pipe 50.

“thn the plug 82 is in the position indi-

cated in Fig. 10 the oil will pass from the
primp 51 into the pipes 52 and 31 and move

at the arm 66

the pistons 21 toward the outer end of the
machine, the oil in the cylinders 22 in ad-
vance of the pistons 21 passing outwardly
from said pistons through the pipe 28 to
and through the valve 47 and then through
the pipe 4 g to reservoir 49.

‘W hexn th'\ plug 82 is in the position indi-

cated in Fig. 11 the oil will pass through
bhu valve 47 to pipe 28 to the low pressure
end of the cylinders 22 and force the pistons

21 to Lhw original positions, the oil in ad—
vance of the 1}15*)‘.)01’13 passing outwardly fro
the cylinders 22 into the pipe 31, throurrh
the valve 48 and then to the
reservoir 49.

Iu the operation of the machine, the actu-
ting arm 66 is normally in vertical posi-
tion and the carriage 13 is at the high pres-
sure end as shown in Fig. 1.

At this time the work to be o perated upon
mey be placed npon the work support 33
with the b1 vach 34 extending therethrough.

When the work has been properly posi-
ticned the motor 57 is started and the pump
51 will draw 011 from the reservoir' 49
'i*hzoudw the pipe 50 and force it back into
said veservolr through the pipes 52 and 55
er w,tmn a compiete “circulation of the oil,
the valve plug 82 at this tlme being in the
position indicated in Tig.

The operator at this tlme sets the collar
79 for the desired speﬂd to be imparted to
the pulling ram 17 and then moves the
arm 66 about the axis of the shaft 65 from
itg vertical position into the position indi-
cated in Fig. 8, this movement being limited
by the collar 79 coming into contact with
the end face of the framework 11 as shown
in Fig. 6.

The valve plug 82 will then be approxi-
mately in the position shown in Fig. 10,
the exact openmﬂ of the valve dependmrr

" 4

to pipe

upon the setting of the collar 79.

When the plug 82 is in the position indi-
cated in Fig. 10 oil will be forced by the
pump 51 thr cugh the pipes 52 and 81 into
the cylinders 99 direct ly behind the pistons
20 "therein and cause sald pistons to move
toward the low pressure end of the machine,
this movement of the pistons 20 being tr ans-
mitted to the pulling ram 17 through the
crogs member 19.

By having the cylinders 22 on opposite
sides of the frame 11, the movement of the
palling vam will be Jm fectly balanced and
there will be no Lendency to cramp in-the
bearings thersfor.

Moreover, by thus disposing the cylinders
on oppoqne sides of the frame rather than
beyond the end thereof the machine occupies
mmueh less space in-the shop which, in itself,
is a very great advantage.

When the oil is forced againgt the plstons
20- it will. spread the cup-shaped léather
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packing members 44 outwardly against the
inner wall of the cylinders 22, thereby effec-
tually preventing leakage past these pistons.

The oil in advance of the pistons 21 will
be pushed forward thereby and discharged

“from the opposite ends of the cylinders 22

into the pipe 28 returning it to the reservoir
49.through a passage in the plug 82 and the
return pipe 48. :
The pistons 21 will continue to move to-
wards the low pressure end of the machine
at-a predetermined speed until the carriage
13 strikes the stop collar 75 on the shifting
rod: 71 and moves it the required distance
to return the arm 66 to its normal vertical
position.

This return movement of the arm 66 will
move the plug 82 of valve 47 into the posi-
tion indicated in Fig. 9 and the oil will
then be cut off from the pipe 31 and will
be diverted through pipes 53, 55 to the veser-
voir 49 returning to the pump 51 through
pipe 50.

The machine will remain at rest until the
operator moves the arm 66 in the opposite
divection to its former movement from the
vertical, which new movement will cause
the plug 82 to assume the position indicated
in Fig. 11 -

When in this position oil will be admitted
to the opposite side of the pistong 20 and
return’ the pulling ram 17 to its original
position preparatory to another working
stroke of the broach 34, it being understood
that when the carriage 18 comes.into contact
with the stop member T4 and moves it and
the shifting rod 71, the arm 66 will be re-
turned- to its vertical position and the car-
riage will come to a standstill,

Should, in the pumping of the, oil, an ex-
cessive pressure be created a portion of the
oil will be diverted into the pipe 53 to the
safety valve 54 which may be set for any
desired pressure. :

Tt will be noted that the piston rods 20
have a diameter almost as great as the
diameter of the pistons 21 so that there is
very low pressure against the pistons 21 on
the return stroke compared to the high pres-
sure thereon during the working stroke, in-
asmuch in the latter case the oil acts against
the entire end of the piston.

During the working or cutfing stroke
there is a pressure against the piston of ap-
proximately 2200 pounds per square inch,
while on the return stroke these pistons are
only subjected to a pressure of approxi-
mately 175 pounds per square inch.

Aga consequence of this high pressure be-
hind the piston 21 during the working
stroke, it is evident that provision must be
made to prevent any leakage from the high
pressure end of the cylinders and this is ac-
complished by having the pistons 21 dis-

3 1,887,369

posed upon the end of the piston rods 20 and
this end of cach cylinder tightly closed by
the caps 29 screwed thereon.

On the low pressure side of the pistons 21
the rods 20 may extend through stuffing
boxes 26 owing to the fact that there 1s
never any undue pressure on this side of the
pistons 21 and the stufling hoxes 26 ave suf-
ficient to prevent leakage.

By subjecting the entire end of the
tons 21 to the high pressure during the
working stroke the cylinders 22 may be
made much smaller than would he possible
if the piston rod extended through the high
pressure end of the cylinder as in the latter
case there would be much lost area due to
the presence of the piston rods which must
have considerable diamcter to be strong
enough to accomplish the work required of
them.

Moreover, where such piston rods or rams
extend through heads at the high pressure
end of the cylinders it would be practically
impossible to prevent leakage throngh said
heads avound the glands provided to pre-
vent such leakage,

By the construction herein shown such
leakage is prevented which obviously is a
very great advantage.

The gauge 59 will determine the number
of pounds per square inch being exerted]
during the working stroke and will also
indicate the gross tonnage under which the
machine is operating.

The arm or operating lever 66 operates
a,valve controlling mechanism which males
it possible to attan a variable speed, from
the slowest movement to one as high as 20
feet per minute.

With a machine constructed

pis-

as herein

shown and deseribed there are no undue

pressurves or claims on the machine itself
and consequently its life is greatly pro-
longed.

It is believed that from the foregoing
description the operation and many advan-
tages of the invention will be fully under-
stood without further description.

Having thus described my invention, I
claim—

1. In a broaching machine, the combina-
tion of a horizontal bed having integral
guideways extending lengthwise thereof and
a horizontally disposed cylindrical bearving
raounted in omne end thereof; a tool pulling
ram reciprocable in said bearing:; a tool
supporting member detachably secured to
one end of said ram and slidable on and
between said guides; a member secured to
and projecting laterally from the other end
of said ram; hydraulic means for actuat-
ing said ram, said means including a pis-

ton enclosed in a cylinder parallel to and

alongside said ram, said piston being con-
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nected - to said projecting member; and
means for delivering liquid into said eylin-
der against the enfire surface of one end
of said piston during the pulling operation
of sald ram.

2. In a broaching machine, the combina-
tion of a horizontal bed hwmg ntegral .

guideways extending lengthwise thereof and
2 horizoutally Olsposd (*yl ndrical bearing

‘mounted in one end thereof; a tool pul].mg

ram 1cr’iprouble in said bearing; a tool
suppoﬁlno member detachably seoured o
one end of said ram and s lidzable on and be-
tween said guides; a member secured to and
projecting Alte"\ﬂy frem: the other end of
said ram; hydraulic. means for -actuating
said ram, sald means including a 13'18m0n en-
closed in a cylinder parallel to and along-
side said ram, said piston being connected
to said projecting member; means for de-
livering ’quid into said cvlinder against
the entire surface of one end of said plston
during the pulling operation of said ramj;
and means for predetermining the rate of
flow of the lquid delivered.

3. In a broaching machine, the combina-
tion of a horizontal bed havmo integral

guldeways extending lelmth\Vlse thereof
and' “a  horiz ontally ch,,po‘fed cylindrical

bearing mounted in one end thereof; a tool
pulling ram’ reciprocable in said bearing;
& tool supporting member dethchably se-
cured to one end of said ram and slidable
on and between said-guides; a member se-
cured to and prom(,tmr) Jater ally from the
other end of said Tam; hydraulic means for
actuating said ram, said means including a
enclosed in a cylinder parallel to and
ide sald ram, said piston being con-
to sald  projecting member; and
for (*Olwering liguid into said cylin-

nect d.
niesns

der ‘1!2'&111%L the entire surface of one end

of said piston during the pulling movement
of said ram and against a lesser surface of
the other end of the piston during the re-
turn’ movement.

4. In a broaching machine, the combina-
tion of a horizontal bed having integral
guidewnys extending lengthwise thereot and
a Lo*‘;vmy ally dlm)oced cyhndl ical bearing
niounted in one end thereof; a tool pulhng
ram ILLIP} ceable in said bearing; a tool sup-
= member detachably secured to one

2id ram and slidable on and between
ides; n member secured to and pro-
rally from the other end of said
; lic means for actuating said
am, sa’'d means including a piston enclosed
in a cylinder parallel to and alongside said
ram, said piston being connected to said pro-
jecting member ; means for delivering liguid
nto said cylinder against the entire surface
of one end of said piston during the pulling
movement of said ram;: and means operable
by said ram at the end of its pulling move-

5

ment for shutting off the flow of liquid to
the high pressure “end of said cylinder.

In a broaching machine having oppo-
mtely disposed guides with a horizontal bear-
ing at one end thel eof, the combination of a
reo rocable carriage slidable on and between
said guides; a pulhno ram detachably con-

nected. at one end thereto and reciprocable

in said bearing; a member projecting later-
ally from the other end of said ram; and
hydraulic means extending along the oppo-
site sides of szid ram and connected to the
oppesite ends -of sald projecting member,
sald hydrawlic means being adapted to re-
ciprocate said ram and give a balanced pull
thereto during ifs reciprocatory movement.

6. In 2 broa(hmo machine, the combina-
tion of a horizontal bed having "integral
guideways extending lenﬁthwme thereot
and a horizontally dlsposed cyhnch'lcal bear-
ing mounted in one end thereof; a tool
pulling ram reciprocable in said bearinor- a
tool supporting member detachably secured
to the inner end of said ram and slidable on

-and between said guideways; a cross bar s

cured to the outer end of said ram; hydrau—
lic means on oppeosite sides of said ram and
adapted to reciprocate said ram, said means
including a single valve simultaneously con-
trolling the liquid supply to both hydraulic
means; and means in the path of movement
of said ram and adapted to be operated
thereby at the end of its movement in either
direction for actuating said valve and shut-
tlno off the supply of liquid.

. In & broaching machine, the combina-
tlon of a horizontal bed. havmo integral
guideways extending lengthwise thereof and
a horizontally dlsposed U/llnd ical, bearing
mounted in one end thereof; a tool pullmo
ram reciprocable in said be‘wmg ; a tool sup-
porting member detachably. secured to the
inner end of said ram and slidable on and
between said guideways; a cross bar secured
to the outer end of said ram; hydraulic
means supported by said bed on opposite
sides of said ram and adapted to recipro-

cate said ram, said means including a single
valve 1'eoulat ng the liquid upplv to both

hydmuhc means; a delivery pipe leading .

from sald valve; a pump for delnerlng
liquid to said dehvely pipe; a branch pipe
extending from said deh\rer y Ppipe to the
main ‘1qu d supply; and means in the path
of movement of said ram and adapted fo be
operated at the end of movement of the ram
in either direction for actuating the valve
and shutting off the supply of hquld

8. Tn a bro aching machine, the combina-
tion of a horizontal bed having integral
guideways extending lengthwise thereof and
a horizontally dlsposed cyhndrlf'al bearing
mounted in one end thereof; a tool pulling
ram reciprocable in said bezum ; & tool sup-
porting member detachably secured to the
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inner end of said ram and slidable on and
between said guideways; a cross bar secured
to the outer end of said ram; hydraulic
means supported by said bed on opposite
sides thereof and adapted to reciprocate said

‘ram; means for delivering liquid under

pressure to said hydraulic means; and means
for predetermining the quantity of liquid
delivered.

9. In a broaching machine, the combina-
tion of a horizontal bed having integral
guideways extending lengthwise thercof and
a horizontally disposed cylindrical bearing
mounted in one end thereof; a tool pulling
ram reciprocable in said bearing; a tool sup-
porting member detachably secured to the
inner end of said ram and slidable on and
between said guideways; a cross bar securec
to the outer end of said ram; cylinders sup-

ported by said bed on opposite sides of and -

parallel to said ram; pistons reciprocable in
said cylinders; rods connecting said pistons
to said cross bar; and means for delivering
Lquid to said cylinders.

10. In a broaching machine, the combina-
tion of ‘a horizontal bed having integral
guideways extending lengthwise thereof and
a horizontally disposed cylindrical bearing
mounted in one end thereof; a tool pulling
ram reciprocable in said Learing; a tool sup-
porting member detachably secured to the
inner end of said ram and slidable on and
between said guideways towards and from
said ram bearing; a cross bar secured to the
outer end of said ram; and hydraulic means
supported - by said bed on the opposite
sides thereof and parallel with said ram and
connected to the outer ends of said cross bar
so as to impart reciprocatory movement to
said ram.

11. In a broaching machine, the combina-
tion of a horizontal bed having parailel and
oppositely ~ disposed guideways extending
lengthwise thereof and a horizontally dis-
posed cylindrical bearing at one end thereof;
a tool pulling ram reciprocable in said bear-
ing; a tool supporting member detachably
secured to the inner end of said ram and slid-
able on and between said guideways; a cross
bar sectired to the outer end of said ram;
cylinders supported by said bed on opposite
sides thereof and parallel to said ram: Pis-
tons in said cylinders; rods extending there-
from connected to the opposite ends of said
cross bar; and means for alternately admit-
ting oil under pressure to both of said eylin-
ders upon opposite sides of said pistons.

12. In a broaching machine, the combina-
tion of a horizontal bed having parailel and
oppositely disposed guideways extending
lengthwise thereof and a horizontally dis-
posed cylindrical bearing at one end thereof ;
a tool pulling ram reciprocable  in said
bearing; a tool supporting member detach-
ably secured to the inner end of said
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ram and slidable on and Dbetween said
guideways; a cross bar secured to the
outer end of said ram; cylinders supported
by said bed on opposite sides therest and
parallel to said ram; pistons in said cylin-
ders; rods extending therefrom connected to
opposite ends of said bar; means for alter-
nately admitting oil under pressure to hoth
of said cylinders upon opposite sides of said
pistons; and means regulat ing the amount of
oil delivered to said cylinders. _

13. In a broaching machine, the combiia-
tion of a horizontal bed having parallel and
oppositely disposed  guidewnys extending
lengthwise thereof and a hovizontally (is-
posed cylindrical bearing at one end thereof';
a tool pulling ram reciprocable in said hear-
ing; a tool supporting member detachably
secured to the inmer end of said ram and
slidable on and between said guideways; a
cross bar secured to the outer end of said
ram; cylinders supported by said bed on
opposite sides thereof and parallel with said
ram; pistons in said eylinders; rods extend-
ing therefrom connected to the opposite ends
of said bar; and means for delivering oil
to either end of both of said eylinders.

. 14. In a broaching maching, the combina-
tion of a horizontal bed having parallel and
oppositely disposed  guideways extending
lengthwise thereof and a horizontally dis-
posed cylindrical bearing at one end thereof;
a tool pulling ram reciprocable in said hear-
Ing; a tool supporting member detachably
secured to the inner end of said ram and
provided with outwardly sxtending  ribs
slidable on and between said guideways; n
a cross har secured to the outer end of sajd
ram; cylinders supported by said bed on
opposite sides thereof and parallel with sajd

“ram; pistons in said cylinders: rods extend-

ing from one end of said pistons to the
opposite ends of said bar; and a pump for
delivering oil to either end of both of said
cylinders in predetermined quantities.

15. In a broaching machine, the combinu-
tion of a horizontal bed having pavallel and
oppositely  disposed guidewavs extending
Iengthwise thereof and a horizontally dijs-
pesed eylindrical Learing at one end thereot;
a tool pulling ram reciprocable in said bear-
Ing; a tool supporting membor detachably
secured to the inner end of said ram and
slidable on and between said guideways: a
cross bar secured to the outer end of said
ram; cylinders supported at their opposite
ends by said bed on opposite sides thereof
and parallel with said ram: pistons in said
cylinders; rods extending from one end of
said pistons to the opposite ends of said
bar; and means for delivering oil under
pressure to one end of both of said eylinders
against the entire end faces of said pistons.

16. In 2 broaching machine, the combina-
tioh of a horizontal bed having parallel and
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oppositely disposed guideways extending
lengthwise thereof and a horizontsally dis-
pos sod cylindrical bearing at one end thereof;
g tool puli ing ram 11‘@11)!‘00:1,1)1@ in said bear-
ing; & tool Sunpoltmo member detachably
secured to the inmer end of said ram and
slidable on and bomeen said guideways; a
cross bar secured to the outer end of said
ram; cylinders supported by said bed on
opposite sides thereof and parallel with said
ram; pistons in scud (’thrle rods extend-

ing from one end of said pistons to the
opposite ends of eald bar; means for
delivering oil under pressure to one Gm‘f{ of

both of said ¢ “ylinders against the entire end
faces of said zmtonﬁs, :znd means for varying
1e quqntlt v of oil dehvored

.Ina bloadmw machine, the combina-
uon of a horizontal bed havmo parallel and
oppositely digposed guidews: cxtencam
lengthwise thereof and a hou/ontahJ dis-
posed eylindrical bearing at one end | thereot ;
a tool pulling ram l(?(upi()cdbb’ in said bear-
ing; a tool mppoz‘ting member detachably
sectred to the inner end of said vam and
stidable on and between said rfuirlew‘wq
toward and from said ram bmunm 4 Cross
bar secnred b0 the outer end of said ram;
eylinders on opposite sides of said bed
paraile] with said ram and supported at
their ends by said’ bed; pistons in said
cylinders; rods e}:unfhno from one end of
sald pistons to the opposite ends of said bar;
means for d elivering oil under pressure to
one end of hoth of said cylinders against
the entire cnfl faces of said pistons; and
means for predetermining the quantity of
oil delivered.
18, In a broaching machine, the combina-
tion of a horizontal bed hdvmﬂ parallel and

7ays

opnosi‘tely disposed ouldowws extending
lengthwise thereof and a horizontally dis-

Jols sed cylindrical beq.ung at one end there-
of; a tool pulling ram reciprocable in said
bearing; a teol supporting member detach-
(zblv secured to the inner enfl of said ram

and slidable on and between said guidewavs;
a cross bar secuved to the ou‘fel end -of said

ram; C‘yhndeis on opposite sides of said bed
and parallel to said ram with the opposite
: suppor ted in proiections- from
e ends of said bed; pistons in said
rods - extending thereform con-
said bar; a pump;
a valve, pipes leading from said valve to
opposite ends of both of said cylinders and
to said pump; a reservoir; a pipe from said
valve to said ‘reservoir; a pipe from said
reservoir to said. pump; and an actuating
lever CO’ltLOHlﬂ"’ the operation of said valve,
19. Ina broaemng machine, the combina-
tion of = horizontal bed having paraliel
separated guideways extending lengthwise
thereof and a horizontally dis UOoLd cylin-
drical bearing at one end H'eleofs a tool pull-

cylinders;
nected to o pposite ends o

7

ing ram reciprocable in said bearing; a tool

supporting membor detachably secured to’

the inner end of said ram and slidable on
and between said guideways; a cross bar
secured to the outer end of said ram;
evlinders with their opposite ends sup-
ported in projections extending from the op-
posite sides of said bed and parallel to said
ram; pistons in said cylinders; connecting
means between the \,pposne end of the ram
and pistons for insuring movement thereof
in. unison; end means for delivering oil
under pressuie to one end of both of said
cvlinders against the entire end faces of said
vistons.

20. In a broaching machine, the combina-
tion of a horlaomal bed havmo parallel
separated guideways extending length\wse
thereof ¢ le a horiontally disposed cylin-
drical b
and wntmllv positioned relatively thereto:
a tool pulling ram uupl ocable in said bear-
ing; a tool supporting member detachably
secured to the inner end of said ram and
slidable on and between said guideways; a
cross bar secured to the outer end of snid
ram ; cylinders supported by said bed on op-
posm sides thereof and pfuallel to said ram;
pistons in.said cylinders; connecting means
Dotween the opposite end of the vam and
pistons for insuring mevement thereof in
unison ; means for delivering oil under pres-
sure to one end of beth of said eylinders
against the entire end faces of said })lstom'
and means for varying the quantity of ()ﬂ
delivered.

21. In a broaching machine, the combina-
tion of a horizontal bed h:wmo paraliel
separated guideways extending lenmhv'lse
thereof aﬂd a 1101170111“,&11\7 dmposed cylin-
drical bearing at one end of said O“Ludewa,yc

cand centra HV positioned relatively thereto;

2 tool pulling-ram iempwcable in said bear-
ing; a_tool supporting member detachably
secuved to the inner ond of said ram and
slidable on and between said guideways; a
cross bar secured - to the outer end of said
ram; cylinders supperted by said bed on
opposite sides thereof and parallel to said
am ; pistons reciprocable in said cylinders;
rods connectlnOr said pistons to said cross
bar; means for delivering liquid to said
(”'iwder and means for Jmtn g off the
supply of liquid at the end of mov ement of
said ram in either direction.

22. In a broaching machine, the combina-
tion of a horizontal bed having parallel
separated guideways extending lennth\n
thereoi and herizontally dis po%d ) rhnd]]—

1 bearing at one end of said guideways
and centrally positioned relatively thereto:
a tool pulling ram rempl ocable in said bear-
ing; a tool supporting member detachably
secured to the inmer end of said ram and
slidable on and between said guideways; a

hearing at one end of said guideways
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cross bar secuted to the outer end of said
ram; cylinders supported by said bed on
oppesite sides thereof and parallel to said
ram; pistons reciprocable in said cylinders;
rods connecting said pistons to said cross
bar; and means operable by said ram at the
end of its movement in either direction for
shutting off the flow of 0il delivered to said
cylinders.

23. In a breaching machine, the combina-
tion of a horizontal bed having parallel
separated guideways extending lengthwise
thereof and a horizontally disposed cylindri-
ccal bearing at one end of said guideways and
centrally - positioned relatively thereto; a.
tool pulling ram reciprocable in said bear-
ing; a tool supporting member detachably
secured to the mner end of said ram and
slidable on and between said guideways; a
cross bar secured to the outer end of said
ram; cylinders supported. by said bed on
opposite sides thereof and parallel to said
ram; pistons reciprocable in said cylinders;
rods connecting said pistons to said cross
bar; a valve; a rod slidable in bearings and
movable in the reciprocation of said ram;
operative connections between said rod and
valves; pipes leading therefrom to the op-
posite ends of both of said cylinders; a
pump; a delivery pipe between said valve
and pump; and an overflow pipe extending
from said delivery pipe. ‘

24. In a broaching machine, the combi-
nation of a horizental bed having parallel
separated guideways extending lengthwise
thereof and a horizontally disposed cylin-
drical bearing at one end of said guideways
and centrally positioned relatively thereto;
a tool pulling ram reciprocable in said bear-
ing; a tool supporting member detachably
secured to the inner end of said ram and
slidable on and between said guideways; a
cross bar secured to the outer end of said
ram; cylinders supported by said bed . on
opposite sides thereof and parallel to said
ram; pistons reciprocable in said cylinders;
rods connecting said pistons to said cross
bar; means for delivering oil under pres-
sure to one end of both of said cylinders
agaitist the entire surface of one end of
sald pistons, said means including a pump
and a delivery pipe therefrom; a supply
reservoir; a branch pipe extending from
said delivery pipe to said reservoir; a liquid
controlling valve; a slidabie rod moevable
eridwise by the recibrocation of the vam; and
operative connections between said rod and
valve. ‘

25. In a brodching machine, the combi-
nation of a horizontal bed having separated
guideways extending lengthwise thereof
and a horizontally disposed ¢ylindrical beaxr-
ing at one end thereof; a tool pulling ram
reciprocable in said bearing; a tool support-
ing member detachably secured to the inner
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end of said ram and provided with oppo-
sitely extending members slidable on said
guideways; a cross bar secured to the outer
end of said ramj cylinders supported by
said bed on opposite sides thereot and par-
allel to said ram; pistons reciprocable in
said cylinders; rods connecting said pistons
to said cross bar; means for delivering oil
under pressure to one eud of both of said
cylinders against the entive swrface of one
of said pistons, said means including a pump
and a delivery pipe therefrom; a supply
reservoir; a branch pipe extending from said
delivery pipe to said reservoir; a safety valve
communicating with said branch pipe; a
liquid controlling valve; an actnating lever
for operating said valve; a rod movable end-
wise by the veciprocation of the ram; and
operative connections between said rod and
lever.

26. In a broaching machine, the combi-
nation of a horizontal bed having separated
guideways extending lengthwise thereof and
a horizontally disposed cylindrical Learing
at one end thereof, said guideways being
formed integral with said bed; a tool pulling
ram reciprocable in sald bearing; a tool sup-
porting member detachably secured to the
inner end of said ram and slidable on and
between soid guideways; a cross bar se-
cured to the outer end of said ram; cylin-
ders supported by said bed on opposite sides
thereof and parallel to said ram; pistons re-
ciprocable in said eylinders; rods connecting
said pistons to said cross bar; a shifting rod
adapted to be engaged and moved endwise
by said ram at the end of its movement in
either direction; means for delivering liquid
to said cylinders against the entive surface
of said pistons; a valve in said delivering
means; and means interposed hetween said
valve and shifting rod whereby the former
will be closed whenever the latter is moved
by said ram.

27. In a broaching machine, the combi-
nation of a horizontal bed having separated
guideways extending lengthwise thereof and
a horizontally disposed bearing at one end
thereof, sald guideways being formed inte-
gral with said bed; a tool pulling ram re-
ciprecable in said bearing; a tool supporting
member detachably secured to the inner end
of said ram and slidable on and between
said guideways; a laterally extending mem-
ber on the outer end of said ram; hydraulic
means connected to said member for vecipro-
cating said ram; a valve for controlling the
direction of movement of said ram; an ac-
tuating lever for operating said valve; and
means movable by said ram at the end of
its movement in either direction for moving
said lever and thereby closing said valve.

28. In a broaching machine, the combi-
nation of a horizontal bed having separated
guideways extending lengthwise thercof and

70

o
7}

0

100

105

110

12¢

—
o
et

130



H

20

Rit]

50

&
=2

6{)

1,687,369

a horizontally disposed bearing at one end
thereof, said guideways being formed in-
tegral with said bed; a tool pulling ram
reciprocable in said bearing; a tool support-
ing member detachably secured to the inner
end of sald ram and slidable on and
between said guideways; a laterally extend-
ing member on the outer end of said ram;
hydraulic means connected teo saicd member
for reciprocating said ram a valve for
controlling the direction of imovement of
said ram; a rod movable by said ram at
the end of its movement in either direc-
tion; an oscillating lever on said rod; an

4 actuating lever, a link connection between

one end of sald oscillating lever and the
actuating lever; a fixed stud and a link
connection between the other end of said
oscillating lever and the fixed stud.

29. In a broaching machine, the combina-
tion of a horizontal chambered bed having
guideways extending lengthwise of the in-
ner walls thereof and a horizontally disposed
Learing mounted therein at one end thereof;
a-tool pulling ram extending through and
veciprocable in said bearing; a tool support-
g member detachably secured to the inner
end of said ram and slidable on and between
said guideways; a laterally extending mem-
ber on the outer end of said ram; cylinders
supported by said bed on opposite sides
thereof and parallel to said ram; pistons in
said cylinders; rods connecting sald pistons
to the opposite ends of said laterally extend-
ing member; a valve; pipes leading from
said valve to the opposite ends of both of
said cylinders and to the pump; a reservoir;
a pipe leading from said valve to said re-
servoir; a pipe from said reservoir to said
pump; an actuating lever controlling the op-
eration of said valve; a reciprocating shift-
ing rod having stop collars thereon adapted
to be engaged by the tool pulling ram at
the end of its movement in either dirvection
and move the rod; and means interposed be-
tween the shifting rod and actuating lever
whereby the latter will be moved into a
neutral position and close the valve when the
rod is moved by said ram.

30. In a broaching machine, the combina-
tion of a horizontal chambered bed having
guideways extending lengthwise of the in-
ner walls thereof and a horizontally disposed
bearing mounted therein at one end thereof;
a tool pulling ram reciprocable in said bear-
ing’; a tool supporting member detachably
secured to the inner end of said ram and slid-
able on and between said guideways; a later-
ally extending member on the outer end of
said ram; cylinders supported by said bed
on opposite sides thereof and parallel to said
ram; pistons in said cylinders; rods con-
necting said pistons to the opposite ends of
satd laterally extending member; a valve;
pipes leading from said valve to the oppo-

9

site ends of both of said cylinders and to
the pump; a reservoir; a pipe leading from
said valve to said reservoir; a pipe from said
reservoir to said pump; an actuating lever
controliing the operation of saild valve; a
reeiprocating shifting rod having stop col-
iarg thereon adapted to be engaged by the
tool pulling ram at the end of its movement
in either direction and move the rod, said rod
having one end projecting through a fixed
bearing; a collar adjustable lengthwise of
said projecting end; and means Interposed
between the shifting rod and actuating lever
whereby the latter will be moved into a

neutral position and close the valve when ¢

the rod is moved by said ram.

31. In a broaching machine, the combina-
ticn of a horizontal chambered bed having
guideways extending lengthwise of the in-
ner walls thereof and a horizontally disposed
bearing mounted therein at one end thereof;
a tool pulling ram reciprocable in said bear-
ing; a tool supporting member detachably
secured to the inner end of said ram and
slidable on and between said guideways; a
iaterally estending member on the outer end
of said ram; cylinders supported by said bed
on epposite sides thereot and parallsl to said
ram; pistons in said cylinders; rods con-
necting said pistons to the opposite ends of
gaid laterally extending member; a valve;
a pump; pipes leading from said valve to the
opposite ends of hoth of said cylinders and
to the pump; a- reservoir; a pipe leading
from said valve to said reservoir; a pipe from
said reservoir to said pump; an actuating
lever controlling the operation of said valve;
a reciprocating shifting rod having stop col-
lars thereon adapted to be engaged by the
tool pulling ram at the end of 1ts movement
in either direction and move the rod, said
rod having one end projecting through a
fixed bearing; a collar adjustable lengthwise
of said projecting end; a scale upon said
projecting end for predetermining the proper
adjustment of the collar thereon; and means
interposed between the shifting rod and ac-
tuating lever whereby the latter will be
moved into a neutral position and close the
valve when the rod is moved by said ram.

32. In a broaching machine, the combi-
nation of a horizontal chambered bed having
guideways extending lengthwise of the in-
ner walls thereof and a horizontally disposed
bearing mounted therein at one end thereof;
a tool pulling ram reciprocable in said bear-
ing; a tool supporting member detachably

te3
secured to the inner end of said ram and
slidable on and between said guideways; a
laterally extending member on the outer
end of said ram; cylinders supported by said
bed on opposite sides thereof parallel to said
ram; pistons in said cylinders; rods con-
necting said pistons to the opposite ends of
said laterally extending member; a valve;
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pipes leading from said valve to the opposite
ends. of both of said cylinders and to the
pump; a reservoir; a pipe leading from said
valve to said reservoir; a pipe from said
reservoir to said pump; an actuating lever
controlling the operation of said valve; a
reciprocating -shifting rod having stop col-
lars thereon. adapted fo be engaged by the
tool pulling ram at the end of its movement
in.either direction and move the rod; a link;
a fixed stud; and means interposed between
the shifting rod and actuating lever whereby
the, latter will be moved into a neutral posi-
tion. . and close the valve when the rod is
moved by said ram, said means consisting of
an.oscillating lever pivoted to said shifting
rod. and connected at one end to said actuat-
ing lever by.said link and connected by a
link.at its opposite. end to said fixed stud.
33. In a broaching machine the combina-
tion of -a horizontal chambered bed having
guideways extending lengtliwise of the inner
walls, thereof and a horizontally disposed
bearing mounted therein at one end thereot;
a tool pulling ram reciprocable in said bear-
ing; a. tool -supporting member detachably
secured to the inner end of the ram; a shifi-
ing rod adapted to.be engaged and moved
endiise by said, ram at the end of its move-
ment in either. direction;. hydraulic means
on: opposite sides of said bed and adapted
to. move endwise said ram, said means in-
cluding pistons enclosed in cylinders; means
for, delivering liquid to both of said cylin-
ders. against the entire surface of one end
of said pistons; a valve in the delivering
means; and-means interposed between said
valve and rod whereby the former will be
closed.  whenever the latter is moved by
said ram. _
34, In a broaching machine the combina-
tion of a horizontal chambered bed having
guideways extending lengthwise of the inner
walls thereof and a horizontally disposed
bearing mounted therein at one end thereof;
a tool pulling ram reciprocable in said bear-
ing; a tool supporting member detachably
secured to the inner end of the ram; hy-
draulic means supported in projections from
the opposite sides of said bed and adapted
to reciprocate said ram; a.valve coacting
with said hydraulic means for controlling
the ditection of movement -of said ram; an
actuatitig lever movable from a vertical po-
sition. to_open- said valve; and means mov-

able by said ram at the end of its movemnient

in either direction and operatively con-
nected to the actuating lever to return said
lever to its vertical position and thereby
cloge the valve.

85, In.a broaching machine, the combina-
tion of a horizontal chambered bed having
guideways extending lengthwise of the inner
walls thereof and a -horizontally disposed

1,687,359

bearing mounted therein at one end thereof;
a tool puiling ram reciprocable in said bear-
ing; & tool supporting member detachably
secured to the inner end of said ram and
slidable on and between said guideways;
hydraulic means {or reciprocating said ram
supported by said bed on opposite sides
thereof; & vaive controlling the divection of
movement of said ran; an actuating lever
for operating said valve; 2 rod movable end-
wise by said ranm at the end of its move-
ment in either divection; and link mecha-
nism. interposed between said red and lever
and adapted in exch movement of the lever
to impart a less movement to said rod.

- 36. In a broaching machine, the combina-
tion. of a horizontal chambered bed having
guideways extending lengthwise of the inner
walls thereof and a horizountally disposed
bearing mounted in an end wall thereof; a
tool pulling ram extending through and re-
eiprocable in said bearing; a tool supporting
member detachably secured to the jnmer end
of said ram and slidable on and between gaid
guideways; hydraulic means for recipro-
cating said ram, said means being supported
in projections from opposite sides of said
bed and including pistons in horizontally
disposed cylinders; a pump; a valve; pipes
leading from said velve to the opposite ends
of both of said cylinders and to the pump;
a reservoir; a pipé from said valve to said
reservoir; a pipe from the veservolr to waid
pump; an actusting lever controlling the
operation of said valve; a reciproeating
shifting rod having stop collars thereon
adapted to be engaged Ly the tool pulling
ram at the end of its movement in ecither
direction and move the rod; and means in-
terposed between the shifting rod and actu-
ating lever whereby the latter will be moved
into & neutral position and close the valve
when the rod is moved by said ram.

37. In a broaching machine, the combina-
tion.of a horizontal chdambered bed having
guideways extending lengthwise of the inner
walls thereof and a horizontally disposed
bearing mounted in an end wall thereof; a
tool pulling ram reciprocable in said bear-
ing; 2 tool supporting member detachably
secured to the inner end of said ram and
slidable on.and between said guideways; hy-
draulic means for reciprocating snid ram,
sald. means. being positioned on opposite
sides thereof including pistons in cylinders
supported by said bed; a pump; a valve;
pipes leading from said valve to the opposite
ends of both of said cylinders and to the
pump; a reservoir; a pipé from said valve to
said reservoir; a pipe from the veservoir to
sald pump; an actuating lever for control-
ling the operation of said valve; a recipro-
cating shifting rod having stop collars
thereon -adapted to be engaged by the tool
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pulling ram at the end of its movement in
either direction and move the rod, said rod
having one end projecting through a fixed
bearing; a collar adjustable lengthwise of
said projecting end; and means interposed
between the shifting rod and actuating lever,
whereby the latter will bhe moved into a
neutral position and close the valve when
the rod is moved by said ram.

38.'In a broaching machine, the combina-
tion of a horizontal chambered bed having
guideways extending lengthwise of the inner
walls thereof and a horizontally disposed
bearing at one end thereof; a tool pulling
ram reciprocable in said bearing; a tool
supporting member detachably secured to
the inner end of said ram and slidable on and
between said guideways; hydraulic means
for reciprocating said ram, said means being
positioned on opposite sides thereof and in-
cluding pistons 1n cylinders supported by
said bed; a pump; a valve; pipes leading
from said valve to the opposite ends of both
of said cylinders and to the pump; a reser-
voir; a pipe from said valve to said reser-
voir; a pipe from the reservoir to said
pump; an actuating lever for controliing the
operation of said wvalve; a reciprocating
shifting rod having stop collars thereon
adapted to be engaged by the tool pulling
ram ab the end of its movement in either
direction and move the rod, said rod having
one end projecting through a fixed bearing;
a collar adjustable lengthwise of said pro-
jecting end; means interposed between the
shifting rod and actuating lever whereby
the latter will be moved into a neutral posi-
tion and close the valve when the rod is
moved by said ram; and a scale upon said

11

projecting end for determining the proper
adjustment of the collar mounted thereon.

39. In a broaching machine, the combina-
tion of a horizontal chambered bed having
separated gnideways extending lengthwise
of the inner walls thereof and a horizontally
disposed bearing at one end thereoi; a tool
pulling ram reciprocable in said bearing; a
tool supporting member detachably secured
to the 1nner end of said ram and slidable on
and between said  guideways; hydraulic
means for reciprocating said ram, said means
being supported by said bed on opposite
sides thereof and including pistons in hori-
zontally disposed cylinders; a pump; a
valve; pipes leading from said valve to the
opposite ends of both of said cylinders and
to the pump; a reservoir; a pipe from said
valve to said reservoir; a pipe from the res-
ervoir to said pump; an actuating lever con-
trolling the operation oi sald valve; a re-
ciprocating shifting rod having stop collars
thereon adapted to be engaged by the tool
puliing ram at the end of its movement in
either direction and move the rod; two
links; a fixed stud; and means interposed
between the shifting rod and actuating lever
whereby the latter will be moved into a neu-
tral position and close the valve when the
rod is moved. by said ram, said means con-
sisting of an oscillating lever pivoted to said
shifting rod and connected at one end to
said actuating lever by one of said links and
connected by the other one of said links at
its opposite end to said fixed stud.

Signed by me at Ann Arbor, Michigan
this 27th day of November, 1925.

FRANCIS J. LAPOINTE.
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