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STRAIGHTENING AND QUENCHING MACHINE.

Application flled June 15, 1925. Serial No. 37,096.

- My invention has for its object to provide

a machine for stretching, straightening and
quenching heated forgings in order that they
may be so formed that they will have the

& required dimensions and conform to the re-
quired shape and their parts be in proper
alinement or position with respect to each
other. Only inexact formation of the steel
can be produced in the forging operations

" 10 since the metal is controlled manually and
upon cooling, except where the cross-con-
figuration is other than cylindrical or rec-
tangular, that is, other than simple in form,
there is distortion by reason of unequal rate

15 of cooling of the parts of the metal. Fur-
* thermore, the operator cannot always place
the steel in exactly the right position and

- consequently variations of form are pro-
duced and inexact dimensions result. My in-

20 vention provides a means whereby the forg-
ings may be formed with only moderate

- gkill in order that the pieces may conform
‘substantially or roughly to the desired di-
mensions and when the forging has been

25 completed the piece may be heated and
(&uickly made to conform to the required
shape and its parts correctly alined and po-
sitioned to each other and then cooled while

it is retained in its desired form. By prop--

30 er heating and cooling of bodies such as steel
bod‘es may be tempered as well as straight-
ened. T have thus provided means for
quick separation of the objects treated and
the cooling medium. ‘
35  The invention may be contained in struc-
_ tures that vary in their arrangement of parts
. and may be used for straightening metal
pieces having a great variety of shapes and
used for a great variety of purposes. In the
preferred form of the invention, the forging
is heated preferably to about 50° above the
proper quenching temperature of steel and
“then it is dropped, usually forced, into. po-
“sition ip the machine and onto suitable an-
45 vils and.between forming devices or parts
- and when the parts are manipulated to
stretch or shape the more or less distorted
piece to required specifications the piece is
flooded and covered with water for the pre-
scribed time and the water is quickly evacu-
ated from the piece. This may be varied
according to the tempering that is desired
to produce in objects. L
In order to illustrate the practical ap-
plication of the invention and indicate the
manner in which the invention may be uti-

40

b

(=}

65

lized I have selected a machine containing
the invention as an example of machines in
which my invention may be embodied and
shall describe it hereinafter. The machine

‘selected as an illustration is shown in the ac-

companying drawings.’

“Figure 1 of the drawings illustrates a top
view of the machine referred to. Fig. 2 illus-
trates a top view of the machine, parts be-
ing shown removed or broken away. The

figure shows the front axle of an automobile
in position to be made to conform to the ex- .

act dimensions and quenched while in the
required shape. Fig. 3 is a view of a section
taken on the plane of the line 3—3 indicated
in Fig. 2. Fig. 4 is a section taken on the
plane of the line 4—4 indicated in Fig. 2.
Fig. 5 is a view of a section taken on the
plane of the line 5—5 indicated in Fig. 2.
Fig. 6 is a side view of the machine, a part
being shown as broken away. Fig. 7 is a
view of a transverse section taken on a ver-
tical plane at one end of the machine. Fig.
8 illustrates a clamping wheel and means
for automatically closing a water outlet.
Fig. 9 illustrates diagrammatically the sys-
tem of air pressure utilized in the operations
of the machine. o :

The machine shown in the drawings is
provided with a suitable base or bed .1 for
supporting a trough having a pair of tele-
scoping parts 2. If desired the sides 3 of
the parts 2 only may slide relative to each
other while the bottoms 4 may have inner
edges that are located in spaced relation rela-
tive to each other. The connection between
the boxes is sealed by means of a rubber
strip 5 having its edge portions clamped to
the sides 8 and the bottoms 4 by means of
strips 6 and screws or bolts 7 in crder to
prevent the escape of water in the central
portion of the trough which is thus formed.
The pieces tc be straightened and made to
conform to required specifications, are placed
in the trough. The parts of the machine be-
ing so constructed that the piece may be
readily dropped into the machine and then
forced with a high pressure, if required, to
compel a preliminary conformation and en-
able a secure gripping for further changes
to required exactness. ,

The parts of the trough are provided with
brackets or anvils 10 for receiving the piece.
The brackets are shaped according to the
form of the pieces that are to be manipulated

before being quenched. Where I-beams
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that fdrm ‘axles’ of automobiles are to be
shaped to the required form, the brackets 10
are provided with a pair of Iugs 11 that form

the platforms 13 that are so shaped to bet-
ter connect the axle to the frame of the au-

tomobile. - The brackets 10"are also provided ..

with the horizontal surfaces 14 that form an-

vil surfaces on which the axle is supported..

The brackets 10 are secured to the bottoms

4 of the parts 2 of the trough by means of.
the bolts 15 and thus the brackets are moved

relative to ‘each other as the parts of the
trough are moved: relative to each other. -
Other forming or shaping means may be

shape of the:piece that is to be straightened
and its parts alined. The axle is provided
‘with enlargements for receiving the bearing
bushings and parts connected to the stub
axlé of the automobile wheels and since the
axes of ‘these parts must necessarily be in
the same. vertical plane and also preferably
in the vertical plane of the longitudinal axis

of the I-beam that forms the axle the said-

enlarged parts or heads of the axle must be
forced into proper alinement with respect to
each other and with respect to the body of
the axle. " The ends of the trough are pro-
vided with clamping jaws 18 that are so
positioned. as to clamp the enlarged portions
or heads 19 of the axle and in the clamping

operation force the heads 19 in position such .
“that the axes of these parts will be located"

in a vertical plane and also in the plane of
the longitudinal axis of the body portion of
the axle. The jaws 18 slide on guides 20
that are secured to or formed integral with
the bottoms of the trough and right and left
screw members 21. are threaded into the
jaws 18 so that the jaws will approach each
other at the same rate from points equidis-
tant and on opposite sides of the vertical
plane of the longitudinal axis of the axle
and thus the axle may be bent largely be-
‘tween the heads 19 and the platforms 13,
lateral movement of the body of the axle
being prevented by the lugs 11 that engag-
the sides of the axle: . The opposing faces of
the jaws 18 being located in vertical planes,
they will force the heads into such a posi-
tion that the vertical axes of these parts will
lie in the vertical plane of the body. of the
‘axle. The jaws may be provided with suit-
able- abutting stops 54 to limit the clamp-
ing of the heads 19 between the jaws 18. -

" _The jaws 18 are manipulated by any suit-

able means such as by the hand wheels 22

which are connected to the screw members

21 that revolve in and are secured from

endwise movément by the brackets 17. The
hand wheels may also be used to' close the

“outlets 23 of the trough. The outlets 23 are

65+

formed in the bottoms 4 of the parts of the
‘trough and a valve member 24 is hingedly

1,507,126

-tonnected ‘to the under side.of the bottorns

to close the outlets 23. The valve members

_ rm 24 are -also connected to links 25 and the
shoulders 12 for -receiving and engaging"

links 25-are connected to ‘bell crank. levers
26 that are pivoted on suitable pins 27. ‘The

arms 287 of the bell crank levers 26 extend’

10

across.the inner faces of the hand wheels 22

~and ‘the ‘wheels are provided with pins 29
that'are adapted to engage the arms 28 when =
the wheels have completed their rotations so
as to clamp the heads 19 of the axle and -

raise the arms 28 to close, the valves 24.
~To properly locate the
relative to a horizontal p

S _is" provided with a number of clamping
also secured in.the trough according to the

75

{)art\g_ of the axle
ane the machine

80 -

members having clamping faces located in -+

‘horizontal planes. "In the form shown the

brackets 10 and the members 18 have anvil "

parts on which the axle rests and a beam -
30 is placed on the anvil. ' The beam 30 may.
'be made to conform to the upper surface of
‘the finished axle. ~ Preferably the beam 30

8

is provided with ‘protruding parts 31 that -
engage corresponding portions of the axle -

whereby the axle will be shaped and made

80

to conform to the desired outline as meas--
ured with reference to a horizontal plane..

The protruding parts 31 make contact with
the axle at desired points, such as on the
platforms 13 and the ends of the axle and

‘also, if desired, in the central part of the

axle so as to force these parts in proper
relation to each other.” When the beam 380
has been positioned it is pressed down with
considerable pressure against the axle which

is, preferably, thereafter clamped by the
jaws 18. .

100

The pressure may be produced by any-.

suitable device such as a hydrostatically or
pneumatically operated piston. In the con-
struction shown pneumatic pressure devices
are used for forcing the beam against the

105

axle. A pair of cylinders 85 are provided

with pistons 36 that are connected to walk-
ing beams or levers 37 that are pivotally
supported on standards 38. .In order to al-

low for the movements of levers 87, the cyl-

110

inders 35 may be connected to heads 39 that

cylinders arve connected through suitable
pipes 41 to a source of supply of air under

-are pivotally supported on brackets 40. The -

the required pressure. The flow of the air
to and from the cylinders 85 may be con--.

trolled by a suitable four-way valve 42. A
. pair of uprights 43 are comnected to the

190

beam 30 and the levers 87.: When, there-

fore, the beam 30is placed in position the

connection with the source of supply of air. - -

under pressure . is established through the
operation of the valve 42." When all the
parts have been properly positioned with
reference to the axle, which is at a high

125 -

temperature the shoulders 11 and the clamp-. .

ing members that engage the ends of the
axle may be drawn apart to stretch the axle

130
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‘and straighten intermediate portions bring

all of its parts in proper alinement and
causing it to accord with required specifica-
tions. :

The axle is stretched or drawn by any
suitable mechanism such as a hydrostatical-
ly or pneumatically operated piston ‘where-
by the engaging members 11 may be drawn
relative to each other. The engaging mem-
bers being secured to the parts of the
trough, a pneumatic device 44 is connected
to one of the parts of the trough while the

" other part is secured to the bed of the ma-
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chine.” As shown in the drawings a suitable
cylinder 45 is connected to a source of air
pressure supply by means of the pipe 46 and
the flow of the air to and from the cylinder
45 is controlled by means of the valve 47.
The piston of the. cylinder 45 is connected
to one of the parts of the trough by means
of the piston rod 48. When the parts of the
trough are separated and the hot axle
stretohed to the required length, water 1s di-
rected into the trough.

The axle may be quickly flooded by means
of water that is directed through the pipes
50 which are made large to quickly fill the
trough and cover the axle to produce a sub-
stantially uniform and rapid cooling of the
axle. When the axle has been allowed to
remain in the water for the required time the
valves 24 are opened by reverse rotation of
the wheels 22, which allow the arms 28 to
drop and open the valve 24. The outlets are
also large so that the trough may be quickly
emptied. This is of particular value where
exact tempering is to be performed. If de-
sired oil or other liquid material may be used
for the proper rate of cooling to enable the
formation of the desired compounds or pre-
cipitations in the metal to produce the de-
sired temper in the object treated.

In the operation of the machine the axle
is taken from a furnace where it is raised
to and maintained at the required tempera-
ture and quickly placed in position in the
machine. The beam 30 being supported on
links it may be readily pushed to one side
and allowed to swing into position above the
axle. The valve 47 is connected to the
source of supply of air under very great

_ pressure through the pipe 59. This raises

65
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the pistons 36 and forces the beam 30 against
the axle with great pressure to force it in
position as well as to bend it and force 1t
against the anvils on the bottom of the
trough. ‘The wheels 22 are rotated to clamp
and bend,if necessary, to position the heads
19 correctly. The stops 54, however, prevent
drawing on the heads in case of some give
at the shoulders or engaging members 11.
The jaws 18 thus have the desired clearance
relative to the heads 19. Rotation of the
wheels 92 closes the valves 24. 'The valve 42

is then turned to reduce the pressiire of the

beam 30 on the axle. The cylinders 35 are
connected through the pipes 41 and 55 to
the tank 56. The tank 56 has a safety valve

57 which Tetains the air at sufficient pressure_

to cause the beam 30 to hold the axle in po-
sition and yet permits all parts of the axle
between the members 11 to draw proportion-
ately. The vaive 47 is then opened which
connects the cylinder 44 to the pipe 59 and
the parts of the axle are drawn to the re-
quired longitudinal dimensions. The trough
is then flooded through the pipes 50. At
the expiration of the required time, the
wheels 22 are rotated in the reverse direc-
tion which opens the valve 24, the cylinders
35 are exhausted through the operation of
the valve 42 which connects them to the pipes
58 and at the same time the part 2 of the
trough to which the piston rod 48 is connect-
ed is returned by tfl)e reverse operation of
the-valve 47. The springs 60 aid the return
of the piston 36 and raising of the beam 30.
Immediately upon releasement of the beam
by opening of the valve 42, the beam 30 is
swung to one side by the springs 52 which
are connected to uprights 53 that are secured
to the beam 30. The axle may be quickly re-

moved and another placed in position and

the operations repeated.

T claim:

1. In a straightening machine for metal
bodies, a trough for receiving the bodies and
for containing a liquid, clamping members

having opposing surfaces for forcing parts’

of each body in a definite relation to each
other, - means- for flooding the body with
the liquid and means for evacuating the
liquid from the trough to remove the liquid
from the body. : _

2. In a straightening machine for metal
bodies, a trough for receiving the bodies and
for containing a liquid, clamping members

“having opposing surfaces for forcing parts

of each body in a definite relation to each
other, a mechanism for forcibly separating
one set of clamping members from another
set of the clamping members in a longitu-
dinal direction with respect to the bodyv. and
means for flooding the body with the liquid
and means for evacuating the liquid from
the trough to remove the liquid from the
body. T

3. Tn a straightening machine for metal
‘bodies a trough for receiving the bodies and
for containing liquid, clamping members
having opposing surfaces located in definite
relation to each other for forcing parts of
each body in the same definite relation to
each other, means for flooding the body with
the liquid and means for -evacuating the
liquid from the trough to remove the liquid
from the body. :

4. In a straightening machine for metal

bodies a trough for receiving the bodies and

.

for containing liquid, clamping members -
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having opposing parallel surfaces located
parallel to definite planes of reference and
for forcing parts of each body in the same
definite relation to each other, means for
flooding the body with the liquid, and means
for evacuating the liquid from the trough to
remove the liquid from the body.

5 In a straightening machine for metal
_bodies, a trough for receiving the bodies and

for containing liquid, clamping members
having opposing parallel surfaces located

- parallel to definite planes of reference and
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for forcing parts of each body in the same
definite relation to each other, a mechanism
for forcibly separating one set of the clamp-
ing members from another set of the clamp-
ing members in a longitudinal direction with
respect to the body, and means for flooding
the body with the liquid and means for
evacuating the liquid from the trough to re-
move the liquid from the body.

6. In a straightening machine for metal
bodies, a trough for receiving the bodies and
for containing liquid, clamping members
having opposing surfaces, certain of the sur-
faces being located substantially parallel to
vertical planes and other of the surfaces be-
ing located substantially parallel to hori-
zontal planes for forcing parts of each body
in the same definite relation to each other,
means for flooding the body with the liquid
and means for evacuating’ the liquid from
;[;)h(:1 trough to remove the liquid from the

ody. '

7. In a_straightening machine for metal
bodies and for containing liquid, a plurality
of sets of clamping members having oppos-
ing surfaces for forcing parts of each body
in definite relation to each other, a mecha-
nism for forcibly separating one set of
clamping members from another set of
clamping members and means for flooding
the body with the liquid.

8. In a straightening machine for metal
bodies and for containing liquid, a plurality
of sets of clamping members having oppos-
ing surfaces for forcing parts of each body
in definite relation to each other, a mecha-
nism for forcibly separating one set of
clamping members from another set of
clamping members in a longitudinal direc-
tion with respect to the body and means for
flooding the body with the liquid.

'9. In a straightening machine for metal
bodies, a trough for receiving the bodies and
for containing liquid, clamping members
having opposing surfaces, certain of the sur-

“faces being located substantially parallel to
~vertical planes and other of the surfaces be-

ing located substantially parallel to horizon-
tal planes for forcing parts of each body in
the same definite relation to each other, a

. miechanism for forcibly separating one set

of the clamping members from another set

“'of ‘the” clamping members, and means: for

1,507,125

flooding the body with the liquid and means
for evacuating the liquid from the trough.
10. In a straightening machine for metal
bodies, & trough for receiving the bodies and
for containing a liquid an having parts
movable relative to each other, a clamping
member secured to each of
clamping each body at two points and mech-
anism for forcibly moving the parts of the
trough one relative to the other to stretch
the body, means for flooding the body with
the liquid and means for evacuating the
liquid from the trough. -
11. In a straightening’ machine for metal
bodies, a trough for receiving the bodies and
for containing a liquid and having parts
movable relative to each other, a set of

clamping members for alining parts of each’

body with reference to one plane and se-
cured to the parts of the trough, a second-
set of clamping members for alining other
parts of the body with reference to another
plane, and mechanism for forcibly moving
the parts of the trough one relative to the
other to stretch the body and force other

parts of the body in alinement with refer-

ence to the said planes, means for flooding
the body with the liquid and means for
evacuating the liquid from the trough.

12. In a straightening machine for metal
bodies, a trough for receiving the bodies and
for containing a liquid and having parts
movable relative to each other, clamping
members for forcing parts of each body into
predetermined alinement and means for se-
curing parts of each body to the parts of
the trough and mechanism for forcibly mov-
ing the parts of the trough one relative to
the other to stretch the body while its parts
are being held in predetermined alinement.

13. In a straightening machine for metal
bodies, a trough for receiving the bodies and
for containing a liquid and having parts
movable relative to each other, clamping
members for forcing parts of each body into
predetermined alinement and means for se-
curing parts of each body to the parts of the

74
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trough mechanism for forcibly moving the -

parts of the trough one relative to the other
to stretch the body while its parts are being
held in predetermined alinement, means for
flooding the body with the liquid and means
for evacuating the liquid from the trough.
14. In a straightening machine for metal
bodies, a two part bed for receiving the
bodies, the parts of the bed being movable
relative to each other clamping parts for
forcing parts of the body into predetermined
alinement and mechanism for forcibly mov-

ing the parts of the bed one relative to the.

other to stretch the body while the.clamping
members maintain the parts of the body. in
predetermined alinement..c . : -
15. In a straightening machine for. metal
bodies, a bed having parts movable relative
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to each other, clamping members for shap-
ing each body, means for forcing the body
into position with relatively high pressure,
means for connecting the body at two points
to the parts of the bed, means for reducing
the pressure.to maintain the body in its
alined position and mechanism for forcibly
moving the parts of the bed one relative to
the other to stretch the body while its parts
are being maintained in the desired aline-
ment. '

16. In a straightening machine for heated
metal bodies, a bed having parts movable
relative to each other, clamping members

for shaping each body, means for forcing
the body into position with relatively high
pressure, means for connecting the body at
two points to the parts of the bed, means for
reducing the pressure to maintain the body

in its alined position and mechanism for

forcibly moving the parts of the bed one
relative to the other to stretch the body
while its parts are being maintained in the
desired alinement, means for cooling the
body. :

"In testimony whereof I have hereunto
signed my name to this specification.

BERTIS H. URSCHEL.
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