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HYDRAULIC BROACHING MACHINE. 
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This invention relates to broaching ma 
chines and particularly to that class of lina 
chines in which the broach pulling ram is 
actuated by hydraulic pressure and has for 
its object the production of a machine of 
this character in 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 
{f the pistons during the pulling movement 
of the l'am while the liquid admitted to the 
low pressure end of the cylinders will be 
exerted against a very Sinall surface on the 
opposite end of said pistons during the re 
turn movement of the ram. 
These objects are 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 

35 

40 

: 

ber reciprocable therein. 

the scope of the appended claims. 
Of the drawings: 
Figure 1 represents a horizontal section of 

a portion of a broaching machine having 
applied thereto a hydraulic system for ac 
tiating 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. 
Figure 3 reperesents a transverse vertical 

section of the same on line 3, 3 on Fig. 1. 
Figure 4 represents a longitudinal vertical 

section of the same showing the means for 
connecting the broach to the pulling ram. 

Figure 5 represents a section of a portion 
of one of the cylinders and the piston mem 

Figure 6 represents a longitudinal vertical 8 ??? 

Section of one end of the frame showing one 
end of the shifting rod adapted to recipro 
cate relatively to the frame. 

Figure i.epresents a similar section of 

the opposite end of the frame and showing 
he shifting rod and the means for actuating 

it. - 

Figure 8 represents a schematic view show 
ing the various instrumentalities used in 
the improved hydraulic system for actuat 
iing the broach, and 

Figures 9, 10 and 11 represent diagram 
natic sections of the controlling valves as 
shown in different positions to be herein 
after described. 

Similar characters indicate like parts 
throughout the Several figures of the draw 
AngS. 
In the drawings 10, is a supporting base 

having Super-imposed thereona 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 
if therein adapted to receive a spanner 
Wrench by which said headed member 14 
may be rotated about its axis. 
The threaded end 15 extends into a 

thleaded 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 

chainber therein is adapted to be filled with 
lubricant which lubricates the pulling ram 
17 as it reciprocates therein. 

lhe oute end of the pulling ram 17 has 
: 'ediced potion 17 on which is secured 
a Cross inneni ber 19 by a nut 19*, each outer 
end of the member 19 having extending 
therethrough and secured thereto the re 
duced end of a piston rod 20 by means of a 
inlit 20 while the opposite end of the rod 
20 has a piston 21 mounted thereon. Each 
of these pistons is adapted to be recipro 
cated in a cylinder 22. 
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 cross member 19 and sur 
rouilding 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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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 mount?d a work 
Support 33 of usual construction 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 broach is in adjusted position 
the clamping nut 38 is screwed down on to 
the plate 37 and retains the member 35 in 
any desired position. 

Each piston 21 has a plurality of pe 
ripheral piston rings 39. Each 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 threaded 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 42*. 

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 
screws 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 

I end of this pipe 52 is 
oppositely disposed to the end of the pipe 48. 
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Á branch 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 known con 
struction. 
As the motor 57, pump 51, safety valve 

54, four Way valve 47, are 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 5S having a gauge 59 at its 
upper end which indicates to the operato' 
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 
is pivotally secured one end of a rod (32, 
the opposite end of which is pivotally con 
nected to one end of a link (33, the opposite 
end of which is connected by a pivot (33° to 
the lower end of a level 64 secured to an 
oscillating shaft. 65 mounted in bearings 
in the framework 11, this shaft (35 at its 
opposite end having an upwardly extending 
arm 66 by the movement of which the valve 
4 may be operated to admit oil from the 
pump 51 through 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 level 
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 fi'alme 
work 11 and about which stud said link 2 
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 (38. 72, 
the opposite end of one of which is pivotally 
connected to the lever 66 while the other is 
adapted to swing about 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 moveinent 
of the arm 66. 
This shifting rod 71 has adjustably 

mounted thereon the stop collars 4 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 direction. 

The shifting rod 71 reciprocrates in a 
bearing 76 in one end of the framework 11 
and in a bearing formed in a bracket it 
secured to the framework 11 near its oppo 
site end. 
The projecting end S of the shifting rod 
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71 has an adjustable collar 79 thereon 
adapted to be secured in adjusted position 
by the set screw 80. This collar may be set 
in any desired position by having one wall 
thei'eof registering with a predetermined 
mark on the scale 81 formed on the shifting 
rod 71. 
By adjusting this collar 79 in this manner 

it is obvious that the noveinent of the shift 
ing rod toward the opposite ends of the 

stopped in different 
positions corresponding to the adjustment 
of the collar 9 on the shifting rod 71. 
When the carriage 13 in its movement in 

either direction strikes one of the stop mem 
bers 74.75 it will move it and the shifting 
}'ol 71 to " which Said members '74, 75 are 
SEcured a di söance SUfficient to return the 
arm 66 to its normal vertical position, at 
which time the vave 47 will be in Sich posi 
sion as to prevent the delivery of oil to 
either of the pipes 28, 31, and consequently 
there will be no further novel:ent of the 
carriage until the arm 66 is again moved 
from its vertical position. 
As shown in the drawings the carriage 13 

is in position to d'avy the bºroren, 34 through 
the work and the aim (36 has been moved 
sufficiently to partially open the valve 47 
to the pipe 31 allowing oil to pass through 
said pipe to the high pressure eit 
cylinder's 22 and force the pistons 21 and 
with them the pulling i'am 1 toward the 
outer end of the machine. 

If the collar 79 had bee) set nearer the 
end 78 of the shifting rod pri ior to this 
movement, it is obvious that the arm 66 
could have been moved through a greater 
aic and the valve 47 would have been opened 
?? 

S. 2. greater extent, therely permit 
greater pressure of oil to be admitted to 
the cylinders 22. 

in other words. during the or 
cutting by the broach, a predetermined 
amount of oil at any desired pressi'e may 
be admitted to the high pressure end of the 
cylinders by simply adjusting the colar 79 
On the eid (8 in accordance with the in ark 
ings of scale 81. 
This is of great consequence fol' in order 

to oltain satisfactory results when Citting 
into different metals different speeds must be 
eInployed, Cile metal requiring a different 
speed of cutting that is required by other 
metals. 
When the machine is aë restº the valve 

plug S2 is in the position shown in Fig. 9 
and ai oil from the pump 51 will pass 
through the pipes 52, 53, waive 54, pipe 55 
to the reservoir 49 and return to the pump 
through the pipe 50. 
When the plug 82 is in the position indi 

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

}}{{On C 

the pistons 21 toward the outer end of the 
inachine, the oil in the cylinders 22 in ad 
Yance of the pistons 21 passing outwardly 
from Said pistons through the pipe 28 to 
and through the valve 47 and then through 
the pipe 48 to reservoir 49. 
When the plug 82 is in the position indi 

cated in Fig. 11 the oil will pass through 
the valve 47 to pipe 28 to the low pressure 
end of the cylinders 22 and force the pistons 
21 to their original positions, the oil in ad 
vance of the pistons passing outwardly from 
the cylinders 22 into the pipe 31, through 
the valve 47 to pipe 48 and then to the 
l’eservoir 49. 

if the Operation of the machine, the actu 
ting alm 66 is normally in vertical posi 
jio and the carriage 13 is at the high pres 
site end as shown in Fig. 1. 
At this time the work to be operated upon 

inay be placed upon the work support 33 
with the broach 34 extending therethrough. 
When the work has been properly posi 

tioned the notor 57 is started and the pump 
51 will draw oil from the reservoir 49 
through the pipe 50 and force it back into 
said reservoir' through the pipes 52 and 55 
creating a complete circulation of the oil, 
the vaive plug 82 at this time being in the 
pasition indicated in Fig. 9. 
9 for the desired speed to be imparted to 
the pulling ram 17 and then moves the 
an 66 about the axis of the shaft, 65 from 
its 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 opening of the valve depending 
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 through the pipes 52 and 31 into 
the cylindei's 22 directly behind the pistons 
20 therein and catase said pistons to move 
toward the low pressure end of the machine, 
this movement of the pistons 20 being trans 
mitted to the pulling ram 17 through the 
CFOSS member 19. 
By having the cylinde's 22 on opposite 

sides of the frame 11, the movement of the 
paling raian will be perfectly balianced and 
there will be no tendency to Cramp in the 
bearings therefor. 

Moreover, by thus disposing the cylinders 
On opposite sides of the frame 'ather than 
beyond the end thereof the machine occupies 
much less space in the shop which, in itself, 
is a very great advantage. 
When the oil is forced against the pistons 

20 it will spread the cup-shaped leather 

The operator at this time sets the collar 9: 
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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 
l'eturn 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 Innovement of the arma 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 reser 
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 
direction to its forunel' movement from the 
vertical, which new movement will cause 
the plug 82 to assume the position indicated 

When in this position oil will be admitted 
to the opposite side of the pistons 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 13 comes into contact 
with the stop member 74 and moves it and 
the shifting rod 71, the arm 66 will be re 

desired pressure. 

50 

55. 

60 

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 

It 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 cutting 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. 
As a 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 
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posed upon the end of the piston rods 20 and 
this end of each cylinder tightly closed by 
the caps 29 screwed thereon. 

Cin the low pressure side of the pistons 21 
the rods 20 may extend through stuffing 
boxes 26 owing to the fact that there is 
never any undue pressure on this side of the 
pistons 21 and the stufling boxes 26 are suf 
ficient to prevent leakage. 
By subjecting the entire end of the pis 

tons 21 to the high pressure during the 
Working stroke the cylinders 22 may be 
made nuch smaller than would be 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 diameter 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 through said 
heads around 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 worling 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 makes 
it possible to attain a variable speed, from 
the slowest movement to one as high as 20 
feet per minute. 
With a machine constructed as herein 

shown and described there are no undue. 
pressures or claims on the machine itself 
and consequently its life is greatly pro 
longed. 

It is believed that from the foregoing 
description the opertition 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 bearing 
mounted in one 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 membe; 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 cylin 
der against ühe entire surface of one end 
of Said piston during the pulling operation 
of said ram. 

2. 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 
ran reciprocable in said bearing; a tool 
Supporting member detachably secured to 
One end of said ram and slidable on and be 
tween said guides; a member secured to and 
projecting late:'aily from the other end of 
said ram; hydraulic means for actuating 
said 'am, said means including a piston en 
closed in a cylinder parallel to and along 
side said ram, said piston being connected 
to said projecting member; means for de 
iivering liquid into said cylinder against 
the entire surface of one end of said piston 
during the pulling operation of said ram; 
and means for predetermining the rate of 
flow of the liquid delivered. 

3. 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 bearing; 
a tooi Supporting member detachably Se 
citled to one end of said ram and slidable 
On and between said guides; a member Se 
cured to and projecting laterally from the 
other end of said ram; hydraulic means for 
actilating said ram, said means including a 
pi enclosed in a cylinder parallel to and 
aiongside Said ram, said piston being con 
nected to said projecting member; and 
means for delivering liquid into said cylin 
der i against the eintire surface of one end 
of said piston during the pulling movement 
of said tram and against a lesser surface of 
the other end of the piston during the re 
tu mOvenneitä. 

4. In a broaching machine, the combina 
tion of a horizontal bed having integral 
guideways extending lengthwise thereof and 
a horizontally disposed cylindrical bearing 
not inted in one end thereof; a tool pulling 
rain recipi'Ocable in said bearing; a tool Sup 

rting member deta-chably secured to One 
aid ran and siidable on and between 
ides; a member secured to and pro 

alty from the other end of said 
ti ilic Means for actuating said 

Cain, sad 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 liquid 
into 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 
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ment for shutting off the flow of liquid to 
the high pressure end of said cylinder. 

5. in a broaching machine having oppo 
sitely disposed guides with a horizontal bear 
ing at One end thereof, the combination of a 
?????|?????????? carriage slidable on and between said guides; a pulling ram detachably con 
nected at one end thereto and reciprocable 
ir said bearing; a member projecting later 
ally from the other end of said ram; and 
hydraulic means extending along the Oppo 
site sides of said ram and connected to the 
Opposite ends of said projecting member, 
said hydraulic means being adapted to re 
ciprocate said ram and give a balanced pull 
thereto during its reciprocatory movement. 

6. In a broaching machine, the combina 
tion of a horizontal bed having integral 
guideways extending lengthwise thereof 
and a horizontally disposed cylindrical bear 
ing mounted in 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; a cross bar Se 
cured to the outer end of said ram; hydrau 
lic means on opposite 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 
ting off the Supply of liquid. 

7. 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 bearing; a tool stip 
porting member detachably secured to the 
inner end of Said rann 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 
yalye regulating the liquid supply to both 
hydraulic means; a delivery pipe leading 
from said valve; a pump for delivering 
liquid to said delivery pipe; a branch pipe 
extending from said delivery pipe to the 
main liquid supply; and means in the path 
of movement of said ram and adapted to be 
operated at the end of movement of the rala 
in either direction for actuating the valve 
and shutting off the supply of liquid. 

8. In a broaching machine, the combina 
tion of a horizontal bed having integral 
guideways extending lengthwise thereof and 
a horizontally disposed cylindrica bearing 
mounted in one end thereof; a tool pulling 
ram reciprocable in said bearing; a 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 
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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 thereof 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 crossbar Sectired 
to the outer end of said ram; cylindel's 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 
liquid 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 
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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 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 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 bear 
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ing; a tool supporting member detachably 
secured to the inner end of said ram and slid 
able om 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; 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 cylin 
ders upon Opposite sides of Said pistons. 

12. In a broaching machine, 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 
bearing; a tool supporting member detach 
ably secured to the inner end of said 
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ram and slidable on and between said 
guideways; a cross bar secured to the 
outer end of said rain; cylinders supported 
by said bed on opposite sides thereof and 
parallel to said rain: pistons in Said cylin 
ders: rods extending therefrom connected to 
opposite ends of said ba': ineans for altel 
nately admitting oil under pressure to both 
of said cylinders upon opposite sides of said 
pistons; and means regulating the annount of 
oil delivered to said cylindel's. - 

13. In a broaching machine, the conbilla 
tion of a horizontal bed having parallel and 
oppositely disposed guideways extending 
lengthwise thereof and a horizontally (lis 
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 
slidable om and between Said guide Ways; 
cross bar secured to the outer end of sail 
ram: cylinders supported by said bed on 
opposite sides thereof and parallel with sail 
ran; pistons in said cylinders; rods extend 
ing therefrom connected to the opposite ends 
of said bar; and means for delivering oil 
to either end of both of said cylinders. 

14. In a broaching machine, 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; 
: tool pulling ram reciprocable in said bear 
ing; a tool supporting member detachably 
secured to the inner end of said ran and 
provided with outwardly extending ribs 
slidable on and between said guideways: a 
a cross bar secured to the outer end of said 
rain; cylindel's supported by said bed on 
opposite sides thereof and pai'allel with said 

* I'am ; pistons in said cylindel's: rods extend 
ing froin 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 
cylindel's in predetel'nained quantities. 

15. in a broaching machine, the combina 
tion of a horizontal bed having parallel and 
oppositely disposed guideways extending 
lengthwise thereof and a horizontally dis 
posed cylindrical learing 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 rain and 
slidable on and between said guideways: a 
cross bar secured to the oute end of said 
ram: cylindel's supported at their opposite 
ends by said bed on opposite sides thereof 
and parallel with said rain: 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 cylinders 
against the entire end faces of said pistons. 

16. in a broaching machine, the combina 
tion of a horizontal bed having parallel and 
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oppositely disposed guideways extending 
lengthwise thereof and a horizontally dis 
posed cylindrical bearing at one end thereof; 
i tool pulling ram reciprocable in said bear 

5 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; cylinder's Supported by said bed on 
opposite sides thereof and parallel with said 
ram; pistons in said cylinders: rods extend 
ing from one end of said pistoms to the 
opposite ends of said bar; means for 
delivering cil under pressure to one end of 
both of said cylinders against the entire end 
faces of said pistons; and means for varying 
the quantity of oil delivered. 

17. In a broaching machine, 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 rain reciprocable in said bear'- 
ing; a tool supporting member detachably 
Secured to the inner end of Said 'ah and 
slidable on and between said guideways 
toward and from said ram bearing: a cross 
bar secured to the outer end of said rain; 
cylinders on opposite sides of said bed 
parallel with said ram and supported at 
their ends by said bed; pistons in said 
cylinders; rods extending from one end of 
said pistons to the opposite ends of said bar; 

O 
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means for delivering oil under pressure to 
one end of both of said cylinders against 
the entire end faces of said pistons; and 
means for predetermining the quantity of 
oil deli yered. 
a 18. Ín a broaching machine, 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 there 
of; a tool pulling ram reciprocable in said 
bearing; a tool supporting membei detach 
ably secured to the inner end of said ran). 
and slidable Cn and between Saidi giaideways; 
a crossbar secuied to the Outer end of said 
ram: cylinders on opposite sides of said bed 
and parallel to said ram with the opposite 
ends thereof supported in projections from 
the opposite ends of said bed; pistons in said 
cylinders: rods extending thereform coin 
nected to opposite ends of Said bar; a pump; 

55 a waive, pipes leading from said valve to 
opposite ends of both of said cylinders and 
to said pump; a reservoir; a pipe from said 
salve to said reservoir; a pipe from said 
reservoir to said, pump; and an actuating 
lever controlling the operation of said valve. 

19. In a broaching machine, the combina 
tion of a horizontal bed having parallel 
separated guideways extending lengthwise 
thereof and a horizontally disposed cylin 
drical bearing at One end thereof; a tool pull 
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ing ran reciprocable in said bearing; 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 with their opposite ends sup 
ported in projections extending from the op 
posite sides of said bed and parallel to said 
rain; listons in said cylinders; connecting 
ineans between the opposite end of the l'am 
and pistons for insuring movement thereof 
in unison; and neans for delivering oil 
inder pressure to one end of both of said 
cylinder's against the entire end faces of said 
p?i.SR OI) SS. 
20. in a broaching machine, the combina 

tion of a horizontal bed having parallel 
separated guideways extending lengthwise 
thereof and a horizontally disposed cylin 
drical bearing at one end of said guideways Si 
and centrally positioned relatively thereto: 
a tool pulling rain 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: : 
cross bar secured to the outer end of said 
ram; cylinders Supported by Said bed on op 
posite sides thereof and parallel to said ram; 
pistons in said cylinders; connecting means 
between the opposite end of the ram and 
pistons for insuring movement, thereof in 
unison; ineans for delivering oil under pres 
sure to one end of both of said cylindel's 
against the entire end faces of Said pistons: 
and means for varying the quantity of oil 
delivered. 

21. In a broaching machine, the combina 
tion of a horizontal bed having parallel 
separated guideways extending lengthwise 
thereof and a horizontally disposed cylin 
tirical bearing at one end of said guideways and centrally positioned relatively thereto: 
3, tool pulling l'ain 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 oute end of said 
ram; cylindel's supported by said bed on 
opposite sides thereof and parallel to said 
ram; pistons reciprocable in said cylinders; 
l'ods connecting said pistons to said cross 
bar; means for delivering liquid to said 
cylindel's; and means for shutting off the 
supply of liquid at the end of movement of 
said ram in either direction. 

22. in a broaching machine, the combina 
tion of a horizontal bed having parallel 
separated guideways extending lengthwise 
thereof and horizontally disposed cylindri 
cal 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 
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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; and means operable by said ran at the 
end of its movement in either direction for 
shutting of the flow of oil delivered to said cylinders. 

23. In a broaching machine, the combina 
tion of a horizontal bed having parallel 
separated guideways extending lengthwise 
thereof and a horizontally disposed cylindri 
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cal 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 rain 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 
valve: pipes leading therefrom to the op 
posite ends of both of said cylinders; a 
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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 horizontal 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 cylindel's; 
rods connecting said pistons to said cross 
bar; means for delivering oil under pres 
sure to one end of both of said cylinders 
against the entire surface of one end 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 liquid 
controlling valve; a slidabie rod movable 
endwise by the reciprocation of the ram; and 
operative connections between said rod and 
valve. 

25. In a broaching machine, the combi 
nation of a horizontal bed having separated 
guideways extending lengthwise thereof 
and a horizontally disposed cylindrical bear 
ing at one end thereof; a tool pulling ram 
reciprocable in said bearing; a tool support 
ing member detachably Secured to the inner 

1,687,369 

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 'am: cylindel's supported by 
said bed on opposite sides thereof and pal'- 
allel to said lan; pistons reciprocable ill 
said cylindel's; rods connecting said pistons 
to said ci'oss bar; means for delivering oil 
under pressure to One eind of both of said 
cylinders against the entire surface of one 
of said pistons, said means including a pump 
and a delivery pipe therefron; a supply 
reservoir; a branch pipe extending from said 
delively pipe to said reservoir; a safety valve 
communicating with said branch pipe; a 
liquid controlling valve; an actuating lever 
for operating said valve; a rod movable end 
wise by the reciprocation of the ram; and 
operative connections between said rocl and 
dever. 

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 
am 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 cl'oss bar se 
cured to the outer end of said l'ann; cylil 
del's Supported by said bed on opposite sides 
thereof and parallel to said ram; pistons re 
ciprocable in said cylinders; rods connecting 
said pistons to said cross bar; a shifting 'ol 
adapted to be engaged and moved endwise 
by said rail) at the end of its movement in 
either direction; means for delivering liquid 
to said cylindel's against the entire surface 
of said pistons; a valve in said delivering 
means; and means interposed between said 
valve and shifting rod whereby the former 
will be closed whenever the latter is noved 
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, said guideways being formed inte 
gral with said bed; a tool pulling 'an re 
ciprocable iun said bearing; a too! supporting 
member detachably secured to the inne' ent 
of said ram and slidable on and het Ween 
said guideways; a laterally extending mem 
ber on the outer' end of said rann; lhydraulic 
means connected to said member for recipro 
cating said 'am; a valve for controlling the 
direction of hovement of said 'a in: an ac 
tuating lever to operating said valve; and 
means innovable by said rain at the end of 
its movement in either direction for moving 
said lever and thereby closing said valve. 

28. In a broaching machine, the collabi 
nation of a horizontal bed having separated 
guideways extending lengthwise thereof and 
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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 said ram and slidable on and 
between said guideways; a laterally extend 
ing member on the outer end of said ram; 
hydraulic means connected to said member 
for reciprocating said "am a valve for 
controlling the direction of movement 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 

is actuating lever, a link connection between 
one end of said 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 
bearing mounted therein at one end thereof; 
a tool pulling ram extending through and 
reciprocable in said bearing; a tool support 
ing 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 
there of and paralel to Said ram; pistons in 
Said cylinders; rods Connecting Said 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 direction 
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 
said laterally extending member; a valve; 
pipes leading from said valve to the oppo 
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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 
controlling the operation of Said valve; a 
'eciprocating shifting rod having stop co 
ars thereon adapted to be engaged by the 
tool pulling ram at the end of its movement 
in eitlier direction and move the rod, said rod 
naving one eind 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 rann. 

31. 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 'an and 
slidabie on and between said guideways; a 
|aterally extending member on the outer end 
of said 'an; cylinders supported by said bed 
on opposite sides thereof and parallel to said 
i’an: pistons in said cylinders; rods con 
necting said pistons to the opposite ends of 
said laterally extending member; a valve; 
a pump; pipes leading from said valve to the 
opposite ends of both of said cylinders and 
to the pump; a reservoir; a pipe leading 
fron 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 pilling ram at the end of its movement 
in either direction and move the rod, said 
Tod 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 
noved 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 
secured to the inner end of said rain 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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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 engthwise 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. 

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 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 resei 
voir; a pipe from said valve to Said reser 
voir; a pipe from the reservoir to Said 
pump; an actuating lever for controlling the 
operation of Said valve; a reciprocating 
shifting rod having stop collars 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 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 

1. 

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 guideways extending lengthwise 
of the inner walls thereof and a horizontally 
disposed bearing at one end thereof; a tool 
pulling ran 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 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 of said valve; a re 
ciprocating shifting rod having stop collars 
thereon adapted to be engaged by the tool 
puliing iram 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 ever 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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