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in Massillon, Massillon, Ohio 
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The invention relates to improvements in ma 
chines for forming and quenching the leaves of 
Springs Such as are used upon automobiles and 
Similar vehicles, and more particularly to a ma 

5 chine of this character operated by fluid coin 
trolled cylinders. 
in manufacturing Springs of the character re 

ferred to, each Spring is formed of a plurality 
of leaves, each of Which is formed from a flat 
bar of Steel Which is then bent to a predeter 
mined curvature and hardened to retain the ex 
act curvature. 
The several leaves forming a complete spring 

must be bent, exactly and uniformly and all of 
the leaves of the spring must be uniformly and 
evenly hardened in order that they retain the 
proper shape in the finished Spring. 
The objects of the present improvement are 

to provide a machine for exactly and uniformly 
hot forming the leaves of a Spring and for in 
mediately quenching the hot formed leaves while 
they remain clamped in the forming mechanism 
so as to quickly and uniformly harden the leaves 
in order that they will retain the desired form. 
Another object is to provide a spring forming 

and tempering machine, each unit of which is 
adapted to form and temper one leaf at a time, 
the forming mechanism comprising vertically 
movable upper and lower forming jaWS and fluid 
operated cylinders adapted to simultaneously sep 
arate the jaws and raise them out of a quench 
ing tank and to close the jaWS and lower then 
into the quenching tank. 

Another object of the improvement is to pro 
vide a machine of the character referred to in 
which a lifting cylinder is provided for raising 
and lowering a movable frame upon Which the 
upper jaw is carried, forming cylinders being 
carried by said movable frame, the lower jaw 
being Suspended from Said forming cylinders so 
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that they will vertically move the lower jaw . 
relative to the upper jaw. 
A still further object is to provide a machine 

of the character referred to having a plurality 
of pairs of forming jaWS, fluid operated cylin 
diers for opening and closing each pair of jaws 
and moving them into and out of a quenching 
tank, and means for coordinating the operation 
of said cylinders so that when one pair of jaws 
is closed and lowered into the tank, an adjacent 
pair of jaws will be simultaneously raised from 
the tank and opened. 
The above, together with other objects which 

may be hereinafter pointed out or which will be 
evident from the accompanying drawings and 
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1934, Serial No. 716,515 
(CI. 266-6) 
following description, may be attained by con 
structing the improved Spring forming and 
quenching machine in the manner illustrated in 
the drawings, in which 

Figure 1 is a vertical sectional elevation of a 5 
Spring forming machine embodying the inven 
tion and comprising two units, the forming jaws 
of one unit being shown in closed or clamped 
position. Within the quenching tank and the 
jaWS of the other unit being shown in the raised 10 
and Open position; 

Fig. 2, a View Similar to Fig. 1, showing the 
forming jaWS of the front unit just at the in 
Stant the jaWS have closed upon a spring leaf 
preparatory to being lowered into the quench- 15 
ing tank, and the jaws of the rear unit opening 
and Starting to rise from the quenching tank; 

Fig. 3, a transverse section taken as on the 
line 3-3, Fig. 1; 

Fig. 4, a transverse section through one of the 20 
upright channel guides and the corresponding 
Sliding guide block of the upper jaw, taken on the 
line A-4 Fig. 1; and 

Fig. 5, a similar section of the upright channel 
guide and the sliding guide block of the lower 25 
forming jaw, taken on the line 5-5, Fig. 1. 

Similar numerals refer to similar parts 
throughout the drawings. 

in the practical application of the invention, 
it has been found advantageous to arrange a 
plurality of the forming units in connection with 
a quenching tank, and in position to be suc 
cessively Operated by one workman, as each 
Spring leaf should be left in the quenching bath 
a Suficient time to be properly cooled and tem 
pered before being removed from the forming 
jaWS. Although any desired number of form 
ing units may thus be located together in a sin 
gle machine, for the purpose of illustration, a 
machine comprising two forming units is illus 
trated and described. 
The improved machine includes a quenching 

tank indicated generally at 0, adapted to rest 
upon the floor and provided at either or both 45 
ends With means for admitting oil or other suit 
able quenching liquid to the tank, such as the 
inlet pipe which may be connected to any 
Suitable Supply of oil or the like, and means for 
providing for a maximum liquid level in the tank, 
Such as the overflow pipe 2 which extends up 
Ward through the bottom of the tank, the upper 
open end thereof being at the maximum liquid 
level desired while the lower open end of the 
overflow pipe may communicate with any suitable 55. 
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means for receiving the overflow of liquid from 
the tank. 
Each unit of the machine comprises a Spaced 

pair of upright channel members 3, the lower 
5 ends of which are supported upon the bottom 

of the tank 9 and the upper ends preferably 
connected as by the crossbar 4. Angular braces 
(5 may be provided between the upper portions 
of the channel uprights 3 and the crossbar 4. 

0 A vertically slidable frame is provided in each 
unit of the machine, said frame including the 
upper horizontal bar 3 and the horizontal chan 
nel member 7 spaced below the same and Sus 
pended therefrom as by the tie rods 8. This 

5 slidiing frame is adapted to be vertically moved 
by means of the lifting cylinder 9, the upper end 
of which is connected to the underside of the 
crossbar 4, as shown in Fig. 1. 
The piston rod 23 of the lifting cylinder may 

20 be provided at its lower end with a fork 2 which 
receives the upper bar 3 of the sliding frame 
and is connected thereto as by the pin. 22. Each 
end of the channel member 7 is connected, aS by 
the bolts 23, to a horizontal flange 24 formed at 
the lower end of a guide block 25 slidably mount 
ed in the corresponding channel guide 3. Each 
of these guide blocks is provided with a squared 
groove 25 to slidably receive the sliding guide bar 
2 which will be later described. 

30 The upper forming jaw is carried by the chan 
nel member and is preferably a flexible mem 
ber such as the strap 28 of iron or the like. This 
flexible upper jaw is Suspended below the hOri 
Zontal channel member as by the curved leaf 

5 springs 23 connected at their upper ends to the 
channel member as by bolts 39 and provided 
at their lower ends with eyes 3 to which the ends 
of the strap 28 may be attached. 

- The forming cylinders. 32 are mounted upon 
40 the upper surface of the horizontal channel 

member 8, one of these cylinders being prefer 
ably located near each end thereof. The piston 
rod 33 of each of the forming cylinders extends 
upward therefrom and has a crosshead 34 fixed 

45 to its upper end. Bolts 35 are located through 
opposite ends of this crosshead and the lower 
ends of these bolts are welded or otherwise con 
nected to the upper ends of the depending strap 
links 38 which hang downward upon opposite 

50 sides of the cylinder 32 and may be located 
through apertures 3 formed near the edge por 
tions of the channel 7. 
These Strap links Support the lower jaw which 

may include the form cradle 38 having the hori 
Zontal base portion 33 at its lower edge to which 
the lower ends of the strap links are connected 
as by the screws 46. This cradle is adapted to 
be slidably mounted upon the channel guides 3 
and for this purpose, guide blocks 25a may be 

60 slidably mounted in the channel guides 3 and 
connected to the ends of the cradle 38 as by the 
bolts 23d, which are located through the end por 
tions of the cradle and through the flanges 24a 
of the guide blocks 25a. 

65. The sliding guide bars 27 are carried by the 
guide blocks 25a, the lower end portions of said 
guide bars being preferably received in the 
grooves 26a of the guide blocks 25a and con 
nected thereto as by the screws 2.7a, which may 

to be counter-sunk in the bar 27 as shown in Fig. 5. 
AS above Stated, these sliding guide bars are slid 
ably received in the grooves 26 of the guide 
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blocks 25 upon the horizontal channel member 
. With this construction, the horizontal chan 

5 nelinenber and the cradle 38 are always 

2 2,022,532 
maintained in parallel relation to each other as 
they are slidably moved in the channel guides 3. 
The form plate Ai may be attached to the 

cradle as by the bolts 42 and is provided at its 
upper edge with the substantially arcuate flange 5 
43 through which are located the threaded studs 
44 which may be adjusted to the curvature of 
the pattern 45 which is an accurately formed 
Steel bar or strap curved exactly to the curvature 
desired to be produced in the spring leaf to be 10 
formed. 
The end studs and one or more intermediate 

Studs may have T-heads, as indicated at 44a, 
to hold the Spring pattern rigidly against turn 
ing or tilting and in order to attach the pattern, 15 
the ends thereof may be bent around the T 
heads of the end bolts, as indicated at 46. A 
pin 47 may be provided at the center of the pat 
tern to be received in the usual central aperture 
in the Spring leaf blank indicated at 48 in order 20 
to properly position the blank longitudinally 
upon the pattern. For the purpose of position 
ing the blank transversely upon the pattern, 
Stop lugs 69 may be mounted at the upper edge 
of the cradle or form plate to contact with the 2 
real' edge of the blank when the same is placed upon the pattern. 
For the purpose of operating the cylinders, fluid 

from any Suitable Source of fiuid supply is ad 
mitted through the pipe 59. This pipe com- 80 
Inunicates With the valves 5 and 52 which are 
connected as by the pipes 53 and 54 respective 
ly, With the lower ends of the lifting cylinders 9 
of the front and rear units respectively, as viewed 
in Figs. 1 and 2. A branch pipe 55 communi- 3 
Cates With the fluid inlet pipe 5 and leads to 
the Waives 56 and 57 which communicate with 
the forming cylindei's 32 of the front and rear 
units respectively, as viewed in Figs. 1 and 2. 
For this purpose a pipe 58 leads from the valve to 

56 in a Substantially horizontal position to a 
point at One Side of the machine where it is 
connected to one end of a flexible hose 59, the 
other end of which is connected to a pipe 60 
communicating with an intermediate portion of 45 
a pipe e mounted upon the top of the horizontal 
channel member fl of the front unit, and com 
inunicating with the lower ends of both of the 
forming cylinders 32 of said unit. 
A similar arrangement is provided for the rear 50 

unit, a pipe 58a leading from the valve 5 to 
a point at One Side of the machine where it is 
Connected, as by the flexible hose 59a with a 
pipe 6a which communicates with an inter 
mediate portion of the pipe 6 a which leads to 55 
the lower ends of the forming cylinders 32 of 
the rear unit. 
Where air is to be used in the cylinders, each 

of the valves 51, 52, 56, and 57 may be provided 
With an exhaust aperture 62 adapted to permit 66 
the air to exhaust into the atmosphere when the 
Valve is in the closed position, that is, when 
communication between the air Supply pipe 50 
and the respective cylinder is cut off by the op 
eration of the valve. This exhaust opening, how - 65 
ever, is closed by the movement of the valve to 
open position to admit air from the pipe 50 to 
the respective cylinder. As any well known form 
of valve of this type may be used, it is not thought 
necessary to illustrate the valves in detail. to 
In order that the valves controlling the lift 

ing cylinder and forming cylinders of a unit may 
be operated simultaneously, so that the forming 
jaws will be opened as they are raised from the 
quenching tank and closed as they are lowered 75 
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into the tank, means is provided for simultane 
ously operating the upper and lower valve of each 
unit reversely. For this purpose the valves 5 
and 56 of the front unit are connected by a 
link 63 and the valves 52 and 57 of the rear unit 
are similarly connected by a link 63a. Thus, it 
will be seen that as either link is pushed upward, 
the upper Valve Will be moved to the Open posi 
tion, admitting fuid to the lifting cylinder and 
the lower valve will be moved to the closed or 
exhaust position, exhausting fluid from the form 
ing cylinders. 

It is desirable to co-ordinate the operation of 
the valves of the different units and for this 
purpose means may be provided for simultane 
ously moving the links 63 and 63d in opposite 
directions. For this purpose a lever 64 may be 
provided, fulcrumed intermediate its ends as at 
65 upon any suitable stationary portion of the 
machine, such as the bracket 66 mounted upon 
the crossbar 67 fixed to the channel guides 3. 
This lever is pivotally connected on opposite 
sides of the fulcrum to the lower ends of the links 
63 and 63d, as indicated at 68 and 69, respective 
ly. With this construction, as the forming jaWS 
of one unit are closed and lowered into the 
quenching tank, the forming jaws of the adjacent 
unit are raised from the quenching tank and 
opened. 
In the operation of the machine to form and 

quench the spring leaves, assuming the parts to 
be in the position shown in Fig. 1, the jaws of 
the front unit, as viewed in that figure, are 
in raised and open position and the jaWS of 
the rear unit are in closed and lowered position, 
holding a newly formed Spring leaf therebetween 
while the same is quenched in the tank. 
The operator, having first removed the formed 

spring leaf from the open jaws of the front 
unit, takes a hot spring leaf blank from the fur 
nace and places it upon the lower jaw in the posi 
tion shown at 48 in Fig. 1. The lever 64 is then 
moved from the position shown in Fig. 1 to that 
shown in Fig. 2, reversing the positions of the 
valves controlling the lifting and forming cylin 
ders of both units. The jaws of the front unit 
are closed by the operation of the correspond 
ing forming cylinders 32, raising the lower jaw 
toward the descending upper jaw, the flexible 
strap 28, which is also provided with a central 
aperture to receive the pin 47, clamping the hot 
spring leaf blank tightly upon the Spring leaf 
pattern of the lower jaw, as shown in Fig. 2. 
The corresponding lifting cylinder Will continue 
to lower the closed jaws into the quenching 
tank, holding the hot formed spring leaf to the 
exact curvature required While the same is 
quenched in the tank. 

3 
Simultaneous with this closing and lowering of 

the jaws of the front unit, the forming cylinders 
of the rear unit will be operated to permit the 
lower jaw thereof to descend away from the up 
per jaw, while at the same time the correspond- 5 
ing lifting cylinder will cause the upper jaw to 
rise, as shown in Fig. 2, and this operation will 
be continued until both jaws are in the fully 
raised and open position, at which time the 
formed and quenched spring leaf may be re- 10 
moved and a new hot blank placed in position as 
above described. 
I claim: - 
1. A Spring forming and quenching machine 

including a quenching tank, a frame including 15 
upright guides extending into said tank, an up 
per forming jaW slidable upon said guides, a fluid 
cylinder upon said frame operatively connected 
to said upper jaw, a fluid cylinder upon said up 
per jaw, a lower forming jaw slidable upon said 20 
guides and operatively connected to the last 

... named fluid cylinder, and means for simulta 
neously operating said fluid cylinders in reverse 
directions. 

2. A Spring forming and quenching machine 25 
including a quenching tank, a frame including 
upright guides extending into said tank, an upper 
forming jaw slidable upon said guides, a fluid 
Cylinder upon said frame operatively connected 
to said upper jaw, a fluid cylinder upon said upper 30 
jaw, a lower forming jaw slidable upon said 
guides and operatively connected to the last 
named fluid cylinder, a valve for controlling each 
fluid cylinder, and means for simultaneously op 
erating said valves reversely. 35 

3. A Spring forming and quenching machine in 
cluding a quenching tank, a frame including up 
right channel guides extending into said tank, 
an upper forming jaw having guide blocks slid 
able in Said channel guides and provided with 40 
guide grooves, means for slidably moving the up 
per jaw, a lower forming jaw having guide blocks 
slidable in said channel guides, means for slidably 
moving the lower jaw relative to the upper jaw, 
and guide rods carried by the guide blocks of 45 
the lower jaw and received in said guide grooves. 

4. A Spring forming and quenching machine 
including a quenching tank, a frame including 
upright channel guides extending into said tank, 
an upper forming jaw having guide blocks slid- 50 
able in said channel guides, means for slidably 
moving the upper jaw, a lower forming jaw hav 
ing guide blocks slidable in the channel guides, 
means for slidably moving the lower jaw rela 
tive to the upper jaw, and guide rods carried by 55 
the guide blocks of one jaw and received in 
grooves in the guide blocks of the other jaw. 

JOHN F. BEANS. 


