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Patented Aug. 12, 1930 

sLADE, OF ROCHESTER, NEW YORK, AssIGNOR. To GLEASON works, o 
RoCHESTER, NEW YORK, A CORPORATION OF NEW YORK, 

The present invention relates to. 
presses and particularly to 
quenching gears or similar articles fo 
ening the same after heat treatment. 

; 5 One of the objects of this invention is to p. 
provide a quenching press with which a gear ol 
or similar article can be held in suc v sash 
to prevent distortion ng the quenching . 
operation, to provide a press ich gear 

6 of large sizes can be quic. - a w 
ly, handled and one which will 
efficient in operation. ... - - - - - - - 

entior 

ripping device ada 
of the gear G to 

and hold th 

25 with parts broken away and p ...a 
section, showing the control mechanism and , 
showing the parts in in "...... . . . . i.e. ' 

. S. Figure 4 is a plan 
gripping memberi 

30 with a gear; and 1 
Figure 5 is a view ged scale by th 

showing in section detailso luid pres- possible 
sure control mechanism for a'aw. . . ; 
pander. . . . 

35 Referring to the c 
reference, the press shown is provided 
base 10, which is constructed in suchma 
as to provide a reservoi 
of which is indicated a 

- 30 ar mount- v 

epivot 34 

  

  

  

    

  

  

    

  

  

  

  

  

    

  

  

  



As 
Apiston rod 46 is detachably secured to the 

onto the lower die 20 between the upwardly 
raised arms. Hardened blocks 35 are pro 
vided around the curb 32 to limit the down 
ward movement of the arms 30. 
Each of the arms 30 carries at a point inter 

mediate its length a member 36 which will 
hereinafter be termed a foot. The feet 36 
have beveled bottom faces in the instance 
shown, the bevel conforming to the taper of 
the upper face of the bevel gear G to be O quenched. These feet are detachably se 
cured to their respective arms 30 and they 
can be removed and others substituted there 
for when a gear of a different cone angle from , 
that shown is to be quenched. They are se 5 
cured upon the arms 30 by the screws 38. 
in the operation of the quenching press, the 

. E. members 25 are moved radially out gardly to engage the interior of the bore of 
3G gear and the arms 30 are forced down into 

E"nent with the upper face of the gear thod the gear on the die. 20 so that as the 
pil or gher cool 
gear will be hel 
gripping device and the means for forcing the 
ins80 into engagement with the gear G will 

'. her described. ... . . . . . . . . . -- 

... he 

34 ypgethe bottom wall 40 of the base or frame 
and the two walls 12 and 40 are connected 

by a cylindrical yall 41, which forms - . archamber 42 in which the piston 43 re 
giracates. The lower end of this chamber 

ised by the plate 44 which is detachably 
in position by the screws 45. 

peo43 by gnut 47 and the screws 48. This 
s rad 46 extends through the - ". 

4, wall of the cylinder 42, through the bore 
qf the slave of guide 13 in which it slides and 
pyardly above the base or frame 10. Nafis upper end, the piston rod 46 car. 

ries a sleeve 50 which is hollowed out at its 
yer end to form a chamber or cylinder 51. 
a sleeve 59 is secured against movement on 

the piston 46 by the plate 52 and the nuts 53 
and 54 which serve to force the sleeve against 
a shoulder 55 formed on the piston rod 46 59 by educing its diameter adjacent its upper 
The piston rod 46 serves as a guide for a 

r 60 which is bored to surround and 
slide on the rod 46. This member 60 is formed 

5, at its upper end with a piston61 which recip 
recates in the cylinder or chamber 51 pro-. 
vided in the sleeve 50. At its lower end, the 
finber 60 is belled out and formed to pro 
wide a conical portion 62 which serves as an or expander to operate the expansible device, 
constituted by the gripping members 25, on 

... dgwaward movemeat of the piston 61. The 
lewee end of the chamber 51 is closed by a 
rigorp 
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ant flows around the gear, the 
securely against distortion. 

is or warpage. The means for expanding the 

bottom 12 of the reservoir 11 is spaced 

wall 41 which forms a cylin 

ate-65 which is secured to the sleeve 
S. 59 by serews 66. The sleeve 50 is formed ex 

ternally with a shoulder as indicated at 70 
(Fig. 5). This shoulder forms a rest or sup 
port for an annular member or sleeve 72 
which surrounds the sleeve 50. The sleeve 72 
is provided with a flange or seat 73 which is 
adapted to receive the hardened ring 74 
which is secured in position on the flange 73 

. by screws 75. The plate 52 and ring 74 extend far enough 
outwardly of the center line of the pisten rod 
46 to engage the inner ends of the arms 30, 

70 

75 

when these arms are lowered to the position 
shown in Figure 1, as the piston rod moves 
downwardly and upwardly, respectively. 
The plate 52 and ring 74 are spaced apart 
vertically a distance greater than the height 
of the arm 30 at their inner ends so as to per 
nit of a slight novement of the piston rod 
46 in either direction before the plate 52 or 
ring 74, as the case may be, engages the arms 
30 to move the same. . . . . . 

Bath the expander 60 and the piston 43 are 
actuated by fluid pressure, preferably by com 
pressed air. . . . . . . . . 
80 (Fig. 3) designates the air supply line. 

8 designates the floor line in Figure 3 and 
the air may be pumpediato, the supply line 
80 from a suitably located compressor. The 
upper elad of the piston 61 is connected at all 
times with the air supply line 80 so that a 
heal of air is continuously urging the piston 
61 and expander 62 downwardly into opera 
tive position. This connection is maintained 
through the T83, the strainer84, the valve 85, 
the piping 86 (Figs, 3 and 1), the port 87 in 
the side wall of the sleeve 13 (Fig. 1), the 
longitudinal slot.88 formed in the piston rod 
46 and the ducts 89,90, and 91 drilled in this 
piston rod 46. The duct 91 communicates 

: with the cylinder or chamber 51 above the 
upper end of the piston.61. The slot 88 is 
formed for a portion only of the length of the 
piston rod 46 and to prevent leakage of the 
air from the slot along the rod, piston rings 
92 or any other suitable packing may be pro 

80 

85 

90 

95 

100 

O 
vided on the piston rod 46 above and below : 
the slot. To prevent leakage of the air be 
tween the piston 61 and the piston rod 46, 
other piston rings 93 may be placed on the 
piston rod 46 below the duct 91. Through 
the means just described, it will be seen that 
the chamber 51 is constantly connected with 
the air supply 80 in such manner that the air 
tends to force the piston 61 at all times down 
wardly in the chamber 5k. The amount of air 
pressure in the line 86 can be adjusted by the 
valve 85 to meet conditions and may be read 
against the gage 95 (Fig. 3). 

100 designates a four-wa valve which is 
controlled manually by the handle 101 (Fig. 
3). The valve 100 is connected with opposite 
ends of the piston 43 by pipes. 102 and 103 
(Fig.1). This valve 100 is also, connected 
with a permanent exhaust line 104 (Fig. 8). 
It is connected with the supply line 80 by the 

5 

20 

3. 
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sure flowing through 

is is moved in the oppo 
102 will be put on exh 
supply to forc 

which are provided in the 

3.112. The ducts ab / 

85 and the opposite ent 

40 The pipes 115 ar. 
reservoir by the 
The slots is in the plate 1 

the gear. 

e nipu lated by t 
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il. After the initial drastie 
plied, the volume may 

elbow 105, the strainer 106 
Through the valve 10th 
be adjusted and this pressure can be r 
the gage 108. It will be clear that wh 

from the reservoir is carried 
e'series of openings 135 and 136 

espectively, in the inside and up. . . 
f the trough or curb 32. These 

with conduit 137 cast: 

handle 101 is moved in one direction,th 
102 will be put on supply and the pi 
exhaust to force the piston's 
the chamber 42 and that wh 

138 which, in t 
the chamber 42. e 139 that le: 

ration, with the p 
... that is, with the ar) 

to supply a position and with the piston rod 
quickly around the 50 and associated parts in the position sho 

...' ' ' - low the ring 18 may take in that figure, the hot gear to be quenched. 
the form simply of holes or apertures 110 can be lowered onto the lower die 20. The 

de wall of the feet 36 of the arms 30 will have been previ 
connected by ously selected • . . . . . . . . . . . . . . . . : 

pipe on their lower Yr- - . . . . . . . . 

outer conical surface of the gear in5 
e quenched and the valves 85 and 106 (Fig. 3) . . . 
o-controlling the air pressure to the pistons 61 

- (Fig. 1) will have been previousl 
to provide a pressure suitable f 
tions met in quenching this ge 

also have been sele 

ably in the form of arc it is 115. 
press shown, four of these pipes 11 
vided extending around the waii ului. 
reservoir. One end 116 of each pipe is closed 

nected by an elbow w- 3.00. 

through which th 

121 (Fig.1). 

permit the oil 
rom ducts 110 
Ef desired, the lo 
to permit the oil 

2). are 

The pipes 1 
ipe 125 whic 

actice, it 
flood the gear 
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eyennent in the cylinder 51 by the head of 

air in the cylinder and further downward 
goverent of the piston, 61 is prevented by 

ing 66 which is secured to the sleeve 50. 
As the piston rod 46 moves downwardly, a 

the arras 30 move downward about their piy. 
ots 34 following the rest 74 and the piston 61 
moves downward following the ring, 65 un 
dar E. head of airip the chamber 51. The tapered end 62 of the expander now canes into engagement with the correspond 
ingly tapered portions of the segments 25 farcing E. segments outwardly to engage 

bore of the gear and center it on the die 
20. The movement of the expander 60 is gradually slowed up and finally stopped 
then the gripping pieces 25 hold the gear G 

rigidly all the way around the interior of 
its bore. The piston 61 is thus held against 
further downward movement, but the sleeve 50 containing the chamber 51 continues to 
pnave downward with the piston rod 46. The 

of pressure in the chamber 51 forces 
gripping pieces 25 into such intimateen 

is gagement with the gear G that it is held so 
at it cannot distort in the quenching oper 

ation. To prevent building up too great a 
pressure in the further downward movement 
of the piston rod 46, a relief valve 150 (Fig. 
3) is provided in the line 86. 

In the further movement of the piston rod 
48 downwardly, the arms 30 leave the rest 
4 and are engaged at their upper ends by 

the plate or ring 52. Through this plate or 
as ring 52, pressure is brought to bear upon 

these arms 30 to flatten the gear on the lower 
die and to hold it in such manner that war page of the gear in the quenching operation 
is prevented. The blocks 35 are so placed, 
preferably, as to prevent movement of the 

orizontal position. The ims. 30 beyond a position of the several parts during quench 
iggis shown in Figure 1. At the appropriate time, the operator 
goves the levers 127 and 132 (Fig. 3) to 
flood the reservoir with oil or other coolant. 
This circulates around the gear to produce 
the chill which hardens the gear. When the quenching operation has been 

ise coapleted, the operator reverses the valve 
SSle 101 (Fig. 3) to put the pipe 103 (Fig. 

- ), oa supply and the pipe 102 on exhaust. 
piston 43 and piston rod 46 now move 

upwardly. The sleeve 50 is preferably so 
is constructed that at the extreme limit of 
downward movement of the part, the ring 

is spaced below the arms 30 a less distance 
than the ring 65 is below the lower end of the 
pistan. 61, so that in the upward movement 

68 of the piston rod 46, the ring 74 strikes the 
gems 30 before the ring 65 engages the lower 
face of the piston.61. Consequently, the 
arms 30 are released from engagement with the ring 65 engages the pis 

1 to release the expander 60 and the 

gripping pieces 25. The upward movement 
of the piston rod 46 continues until the pis 
ton 43 reaches its upper limit position in the 
chamber 42. The arms 30 can now be lifted 
to their raised position shown in Figure.8 
and the now hardened gear taken off of the 
lower die. Figure 3 shows the inoperative 
position of the parts. 
While the invention has been described in 

connection with a particular embodiment and 
with a particular use for this embodiment, 
it will E. understood that the invention is 
capable of further modification and uses. In 
general, it may be said that this application 
is intended to cover, and adaptations, uses, 
or embodiments of the invention, following 
in general, the principles of the invention 
and including such departures from the pres 
ent disclosure as come within known or cus 
tomary practise in the art to which the inven 
tion pertains and as may be applied to the es 
sential features hereinbefore set forth and 

the limits of the appended claims. 
Having thus described my invention, what 

I claim is: - 
1. In This press, a reservoir, a lower die fixedly secured in said reservoir and 

adapted to ERE the article to be quenched, a series of radially extending arms movably 
mounted on said reservoir and adapted to en 
gage the opposite surface of said article, an 
expansible gripping device associated with 
the lower die, an expander for operating the 
gripping device, means for moving the ex 
pander into engagement with the grippin 
device, means for subsequently forcing sai 
arms into engagement with the article, means 
for supplying a coolant to said reservoir, 
and means for conducting the overflow of 
coolant from said reservoir. 

2. In a quenching press, a reservoir, a low 
er die fixedly secured in said reservoir above 
the bottom thereof and adapted to support 
an article to be quenched, a series of E; 
extending arms E. mounted on said reservoir adapted to engage the opposite sur 
face of the article, an expansible gripping 
device associated with the lower die, an ex pander for operating the gripping device, 
means for moving the expander into engage 
ment with the gripping device, means for 
subsequently forcing said arms into E. - 
ment with the article, means for supplying 
coolant to said reservoir above and below 
the lower die, and means for conducting the 
overflow of coolant from said reservoir. 3. In a quenching press for quenching tap 
ered gears, a reservoir, a lower die fixedly se 
cured in said reservoir and ada pted to sup 
port the gear to be quenched, a series of ra 

70 

5 

80. 

as fall within the scope of the invention or 

05 

10 

ls 

20 

25 

dially extending arms pivotally mounted on 
said reservoir having tapered foot portions 

the beveled upperface of a gear, 
Jay EE an expansible gripping device associated 

  

  

  



with the lower die adapted to engage said 
gear, an expander for operating the gripping 
device, means for moving the expander into 
engagement with the gripping device, means 

-5 for subsequently forcing the foot portions 
of Said arms into engagement with the gear, 
means for supplying coolant to said reservoir 

0. 
and means for conducting an overflow of 
coolani, from said reservoir. 

4. In a quenching press, a lower die adapt 
i ed to support the article to be quenched, an 

expansible inenber carried by the lower die 
adapted to engage said article, a cylinder, 
a piston reciprocable in said cylinder, a sec 

5. ond cylinder secured to said piston, a piston 
reciprocable in the second cylinder, an ex 
pander secured to the second piston adapted 
to operate the gripping device, an upper 

20 

30. 

die member, means on the first piston for 
moving the upper die into and out of engage 
ment with the article to be quenched, means 
for supplying fluid pressure to one end of the second piston to urge the same continuously 
in one direction, means on the first piston for 
moving the second piston in the opposite di 
rection, and means for admitting fluid pres 
sure to opposite ends of the first piston to 
move the same in opposite directions. 

5. In a quenching press, a reservoir, a low 
er die fixedly secured in said reservoir and adapted to support the article to be quenched, 
a series of radially extending arms pivotally 
mounted on said reservoir and adapted to en 

35 

40 

gage the opposite face of said article, an ex 
paisible member carried by the lower die and 
adapted to engage said article, a cylinder, a 
piston reciprocable in said cylinder, a sec 
ond cylinder secured to said piston, a piston 
secured to the second piston for operating the 
gripping device, means on the first piston for 
moving the arms into and out of engagement 
with the article to be quenched, means for 
supplying fluid pressure to one end of the 

5 second piston to urge the same constantly in 
one direction, means on the first piston adapt 
ed to move the second piston in the opposite 
direction, and means for admitting fluid pres 
sure to opposite ends of the first piston, 

6. In a quenching press, a reservoir, a low 
er die fixedly mounted in said reservoir and 
adapted to support the article to be quenched, 
a series of arms pivotally mounted on said 
reservoir and adapted to engage the oppo 

55 site face of said article, an expansible grip 
ping device carried by the lower die adapted 
to engage said article... an expander adapted 
to operate the gripping device, fluid pressure 
operated means for moving said expander in 
to engagement with the gripping device and 
fluid pressure operated means for subsequent 
ly, moving said arms into engagement with 
said article, and means for supplying a cool ant to said reservoir. 

7. In a quenching press, a reservoir, a 

1,772,576 

posite face of Said article, an expansible grip 

moving the arms into eng: 
article, means for withdrawing the arms from 
engagement with said article, and for subse 

means for supplying a coolant to said reser 

gage the opposite face of said article, an 

in said cylinder and having a piston rodse 
cured thereto which extends through the u 

reciprocable in said cylinder, an expander admitting fluid pressure to both cylinders to 
move the pistons therein, and means for sup 

vided with radially movable gripping mem 

lower die, fixedly mounted in said reservoir 
and adapted to support the article to be W 
quenched, a series of arms pivotally mounted . . . 
on said reservoir adapted to engage the op 

7) ping device carried by the lower die adapted 
to engage said article, an expander adapted 
to operate the gripping device, means for 
moving the expander into engagement with 
the gripping device, means for subsequently is 

... P. o agement with the . . . 

quently, withdrawing the expander, and 
. . . . *::: 

8...I quenching, press, a basehaving a 
reservoir, formed therein, a lower die.fixedly 
secured in said base above the bottom of said 
reservoir, and adapted to support the arti 
to be quenched, an upper die adapted to 

pansible member carried by the lower die pro 
vided with radially movable gripping men 
bers adapted to engage the interior of said 
article, a cylinder in the base below the bot 
toms of said reservoir, a piston, reciprocable 

per wall of the cylinder upwardly through 
said lower die and through the expansible 
member and having a second cylinder secured 
thereto, said second cylinder being provided 
with a cylindrical chamber surrounding said 
piston rod, a second piston mounted to slide 100 
in said chamber on said piston rod, an ex 
pander secured to the second piston adapted 
to operate the expansible member, means for 

plying a coolant to said reservoir. . . . . . . . . . . . . 
9. In a quenching press, a base having a 

reservoir formed therein, a lower die fixedly 
secured in said base above the bottom of said 
reservoir and adapted to support an article lio 
to be quenched, an upper die adapted to en- i. 
gage the opposite face of said article, an ex 
pansible member carried by the lower die pro 

105 

bers adapted to engage the interior of said 5 
article, a cylinder in the base below the bot 
tom of said reservoir, a piston reciprocable 
in said cylinder, a piston rod secured to said 
piston and extending through the upper wall . . . 
of the cylinder upwardly through said lower 120 
die and through said expansible member, a - 
second cylinder secured to said piston rod 
provided with a cylindrical chamber sur 
rounding the piston rod, a second piston 
mounted to slide on said rod and reciprocable 2 
in said chamber, an expander secured to the 
second piston adapted to operate the expan 
sible member, means for supplying fluid pres 
sure to one end of the second piston to urge 
the expander constantly downwardly into op-30 
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erative position, means for admitting fluid 
pressure to opposite ends of the first piston, 
and means for supplying a coolant to said 
reservoir. - 

10. In a quenching press, a base having a 
reservoir formed therein, a lower die fixedly 
secured in said base above the bottom of said 
reservoir and adapted to support an article 
to be quenched, a series of radially extend 

O i arms pivotally mounted on said reservoir 
‘. . 

arti 
ted to engage the opposite face of said 
e, an expansible member carried by the 

lower die provided with radially gripping 
members adapted to engage the interior of 

is said article, a cylinder in the base below the 
bottom of the reservoir, a piston reciprocable 
in said cylinder, a piston rod secured to said 
piston extending through the upper wall of 
the cylinder upwardly through said lower 

go die and through the expansible member, a 
second cylinder secured to said piston pro 
vided with a cylindrical chamber surround 
ing said piston rod, a second piston mounted 
to slide in said chamber on said piston rod, 

- g5 an expander secured to the second piston 
adapted to operate the expansible member, 
means on the first piston for moving said 
arm into and out of engagement with the ar 
ticle to be quenched, a supply pipe and an 

30 exhaust pipe, piping connecting the supply 
pipe directly with one end of the second pis 
to to admit fluid pressure thereto, pipes con 
nected to opposite ends of the first piston, a 
four-way valve for controlling the connec 

35 tions of the last named pipes with the supply 
and exhaust pipe to control the admission of 
fluid pressure to the first chamber, and means 
for supplying a coolant to said reservoir. 

. . . . . . . LEON D. SLADE. 
4) 
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