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To all whom it may concern:

Be it known that I, Georce R. Lane, a
citizen ‘of the United States, residing at
Beaver, in the county of Beaver ‘and State
of Pennsylvania, have invented new and
useful Improvements in Apparatus for and

i of which

is a specification. :
In tempering springs the usual method
is to heat them to a high temperature, for

instance 1650° Fahrenheit, form them, and

then plunge them immediately into oil, thus
cooling the spring.  The -spring is then
again heated up to a pre-determined tem-
perature of 850° F. and then allowed to
cool in the air. '

The correct tempering of the spring de-
pends on carrying out the relation and as
the steps are increased the chances for va-
riations in the tempering increase.

In carrying out my method the spring is
formed and preferably while held in the
form the cooling liquid as oil is poured over
the spring. The quantity of cooling 'liquid
is controlled and also its temperature and
this is so proportioned to the spring and
the temperature to which it has been raised
as to reduce the temperature of the spring
to the final temper that is desired in a sin-
le operation. Thus the plate may be
heated to 1650° F. and then such a quantity
of oil and at such a temperature poured on
that it will reduce the temperature of the
spring, or plate to 850° F. In this way
there is little chance for failure as to uni-
formity and the whole process is accom-
plished in one operation. Preferably the
handling of the oil is controlled antomati-
cally by the machine and the spring is tem-
pered while being held in the formi of the
machine. -

The machine for carrying out the method
and the apparatus exemplifying my inven-
tion is shown in the accompanying draw-
ings as follows wherein,

Figure 1 shows a plan view of the ma-
chine, a part being broken away to better
show construction. '

Fig. 2 an elevation with parts in section
to better show construction.

1 marks the table on which the forming
machine 2 is mounted. The forming ma-
chine has the usual form 3 made up of a
large number of elements 4 which are
clamped by a plate 5 so as to give the de-
gired form. A movable form 6 is made up

of the clements 7 clamped together by a ‘

plate 8 and carried by a movable frame 9.
The form 6 conforms to the form 3 so that
when they are moved together with a spring
blade between them, they give to the spring

“the desired form.

-~ A lever 10 is connected by a link 11 with

the movable frame 9. The lever is ful-
crumed on a pin 12 carvied by a bracket
13 on the frame. The lever 10 1s connected
by a link 14 with a cross head 15, the cross
head being actuated from an air motor, or
pressure device having the cylinder 16. Air
is delivered to either end of the cylinder
by a pipe 17, this being controlled by a
vaive 18. An arm 19 operates the valve 18.
The arm is connected by a link 20 with an
arm 21. The arm is carried by a shaft 22
and a hand lever 23 is fixed on the shaft
29 by means of which the air may be re-
versed in the cylinder 16 and consequently
the movable frame 9 is moved into forming
position, or retracted as desired. So far
the mechanism as described does not differ
materially from machines of this type in
common use.

A spring blade 24 is laid on a platform
95 between the forms 3 and 6 so as to be
engaged by the movable frame and moved
into forming position. At the completion
of the tempering operation and the opening
of the forms, the blade drops through a slot
252 in the table and is carried away on a
platform 26 by any means desired.

A tank 27 is arranged directly above the
machine. It has an adjustable over-flow
tube 28 with an over-flow opening 29. A
pipe 30 leads from the over-flow opening
into position to deliver the over-flow to a
tank 80® below the table. A pipe 31 leads
to a valve 81%. This valve has the way= 32,
33, 34 and 35 and a valve plug 36 has the
ways 37 and 88. The way 33 is connected
by 'a pipe 39 with a cooling coil 40. The
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cooling coil is arranged in a cooling tank
41 supplied by a continuous stream from

a pipe 42. A pump 43 is arranged ina pipe

43 leading from the coil to the tank 30"

So long as the valve 31* is open as shown in
Fig. 2 oil is carried from the tank- 30°

105

through the cooling coil to the valve and

delivered to the tank by way of the pipe 31.
A nozzle 44 is connected by a pipe 44* with
the way 85. The nozzle 44 conforms to the
shape of the formed spring and may be pro-
vided with nozzle openings sufficiently close
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from end to end, or if desired maﬁ be pro-
vided with a slot for discharging t

When the valve 31* is turned so as to bring
the way 37 between the ways 32 and 35 the

oil- in the tank 27 will be immediately dis-

charged by way of the mnozzle on to the

spring. . - : .
pI 'p%efer to accomplish the control of the
oil automatically. The valve plug 36 has an
operating handle 45. A pin 46 is arranged
in this handle and extends through a slotted
secured: by
means of a pin 47° on the sliding frame 9.
The arm 45 is held in a position to connect
the pipe 31 with the pipe 39 by a catch 48.
The catch is slidingly mounted on pins 49
secured on the frame and is held in its
upper position by a spring 50. The lower

end of the catch is provided with a cam sur-.
face 51 which is in the path of a projection .

52 carried by the sliding frame 9. When the
sliding frame is moved into position to form

a spring it carries the lug 52 over on to the

cam 51 and thus retracts the catch 48 against
the spring 50 so as to disengage the arm 45.
A cable 53 extends over a pulley 54 and is
provided with a weight 55. © As soon as the
arm 45 is released from the -catch 48, the

weight 55 acting through the cable swings

the arm upwardly and moves the way 37 so
as to connect the pipe 81 with the pipe 44~
It will be observed that the link 47 will have
moved forward with the sliding frame so
that the slot in this link will permit the
movement of the arm under the influence of
the weight.  The end of the slot on the pin
46 acts as a stop for the arm. 45, On the
return movement of the sliding frame 9 the
arm is carried with it so as to position the
arm in front of the catch 48. While the arm
is in its upper position and oil is discharging
through the nozzle the pipe 39 is connected
through the way 38 with the way 34. A pipe

34> leads from.the way 34 so as to deliver
‘0il to the tank.

.. The water circulating through the cooling
tank 45 is intended to have a sufficient cool-
ing effect to maintain an approximately con-
stant temperature of the oil and this tem-
perature may be varied slightly, Where

.the temperature is high the adjustable over-

flow pipe 28 may be adjusted so as to raise
the level of liquid in the tank and thus in-
crease the quantity of liquid that is deliv-
ered to the spring, so that the cooling effect
will remain the same. By thus adjusting or

varying the quantity of liquid the propor-
tioning of the quantity at the temperature

to which the cooling liquid is brought by the
cooling tank is readily controlled.

In operation the operator first heats a
blade of a blank to the desired high tem-
perature, places it on the table, operates the
lever 23 so as to close the forming die, and

e liquid.
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closes this form, the die automatically trips
the valve 81* so that a pre-determined quan-
tity of liquid in the tank 27 is delivered on
the spring, thus tempering it to exactly the
desired amount. The operator then opens
the form, the spring drops out and the de-.
vice is ready for a new operation.

What I claim as new is:— .

1. The method of tempering springs
which consists in heating the spring, form-
ing the same, and subjecting the same to the
cooling effect of a pre-determined quantity
of liquid. sufficient to partially cool the
spring to a predetermined temperature.

9. The method of tempering springs go
which consists in heating the spring, form-
ing the same, subjecting the same to a cool-
ing liquid, and controlling the quantity and
temperature of the 'liquig. .

- 8. The method of tempering springs which
consists in heating the spring, forming the
same, and subjecting the same while held by
the form to the cooling effect of a predeter-
mined quantity of liquid sufficient to par-
tially cool the spring to a pre-determined
temperature. - ‘

4. The method of tempering springs
which consists in heating the spring, form-
ing the same, subjecting the same while
held by the form to the cooling effect of a
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liquid, and controlling the quantity and

temperature of the liquid. v

. 5. The method of tempering springs
which consists in heating the spring, form-
ing the same, and subjecting the same to the 100
cooling effect of a pre-determined quantity
of liquid by pouring the liquid upon the

sprin%. »
6. The method of tempering springs

.which consists in heating the spring, form- 105

ing the same, and subjecting the same to the
cooling effect of a pre-determined quantity
of liquid by pouring the liquid upon the

“spring simultaneously throughout its length.

7. In an apparatus for tempering springs, 110
the combination of means for forming the
spring; means for pouring simultaneously
throughout the length of the spring a cool-
ing liquid; and means controlling the quan-
tity of liquid.

8. In an apparatus for tempering springs,
the combination of means for forming the
spring; means for pouring throughout the

115

‘length of the spring a cooling liquid; and

means for controlling the temperature of the 120

Jiquid.

9. In an apparatus for tempering springs,
the combination of means for forming the
spring; means for pouring throughout the
length of the spring a cooling liquid; and 125
means for controlling the quantity and tem-
perature of the liquid. o -

10. Inanapparatus for tempering springs,
the combination of means for forming the )
spring; and means for pouring simultane- 18¢
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ously throughout the length of the spring a’
cooling liquid while the spring is held in the
form. - - , _ -
11. In an apparatus for tempering springs,
the combination of means for forming the
spring; means for pouring simultaneously
throughout the length of the spring a cool-
ing liquid while the spring is held in the
form; and means for controlling the quan-
tity of. liquid. ' o
12. Inanapparatus for tempering Sprm%'ls,
the combination of means for forming the
spring; a constant level tank; a nozzle con-
forming to the shape of the spring; and a

_connection between the tank'and_nozzle.

13. Inan apparatus for tempering springs,
the combination of means for forming the
spring; a constant level tank; a nozzle con-
forming to the shape of the spring; a con-
nection between the tank and nozzle; and
automatic means controlling the connection
as th® form is operated. )

14. Inanapparatus for tempering springs,
the combination of means for forming the
spring; a constant level tank; a nozzle con-
forming to the shape of the spring; a con-
nection between the tank and nozzle; a re-
ceptacle receiving liquid -as it leaves the
spring; and means for returning the cooling
liquid to the tank. : o

15. Inan apparatus for tempering springs,
the combination of means for forming the
spring; a constant level tank; a nozzle con-
forming to the shape of the spring; a con-
nection between the tank and nozzle; a re-
ceptacle receiving liquid as it leaves the
spring; means for returning the cooling
liquid to the tank; and means for cooling the
liquid. -

16. Inan apparatug for tempering springs,
the combination of means for forming the
springs a constant level tank; a nozzle con-

forming to the shape of the sprmgl

< 3
' ¥s g con-
nection between the tank and nozzle; a re-
ceptacle receiving liquid as it leaves the
spring ; means for returning the cooling lig-
uid to the tank; ind means for cooling the
liquid, said cooling means being arranged
in tllcle means for returning the liquid to the
tank. : :
17. Inanapparatus for tempering springs,

- the combination.of a forming device; a con-

stant level tank; a nozzle conforming to the
shape of the spring; a connection between
the nozzle and the tank; a four-way valve
in the connection; a receptacle for receiving
the oil from the spring; a return pipe from
the receptacle to the tank by way of the four-

way valve; and a return connection from the:

four-way valve to the receptacle, the throw-
ing of the four-way valve connecting the

-tank with the nozzle and the return connec-

tion with the connection leading to the re-
ceptacle.

18. Inan apparatus fortempering springs,
the combination of a forming device; a con-
stant level tank; a nozzle conforming to the
shape of the spring; a connection between
the nozzle and the tank; a four-way valve in
the connection; a receptacle for receiving
the oil from the spring; a return pipe from
the receptacle to the tank by way of-the four-
way valve; a return connection from the
four-way valve to the receptacle, the throw-
ing of the four-way valve connecting the
tank with the nozzle and the return connec-
tion with the connection leading to the re-
ceptacle; and means connected with the
forming device for automatically actuating
said valve. . :

In testimony whereof I have hereunto set
my hand. .

GEORGE R. LANG.
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