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This invention relates to continuous heat-
ing furnaces, more particularly to improve-
ments in apparatus for heating, quenching
and drawing metal articles such as auto-

‘mobile axles or the like, in a continuous

process at a predetermined time cycle, where-
by the articles are subject to uniform heat
treatment. ‘ :

It is among the objects of the invention to
provide continuous heat'ng furnaces of the

above designated character wherein the,
articles to be. tréated are initially charged.

into a hardening furnace at a uniform rate,
conveyed through the furnace at a predeter-
mined time cycle, and after they are sub-
jected ‘to a uniform hedt treatment, they are
automatically withdrawn from the furnace,
subjected to a definite quenching period, and
finally conveyed through a draw furnace.

A further object of the invention is the
provision of means for coordinating the
movement of the charge through the hard-
ening furnace with the movement of the door
operat'ng mechanism, to open and. close the

5 discharge opening of the hardening furnace .

in synchronism with the movement of the
means for removing the charge from the
hardening furnace. .

A further object of the invention is the
provisicn of a charge manipulator and
indexer which shall be adapted to remove the
work from the hardening furnace, submerge
it in the quench for a prédetermined time,
and subsequently charge it into the draw fur-
nace and convey the charge through the latter
at a predetermined rate.

A further object of the invention is the
provision of means whereby the charge ma-
nipulator and indexer cooperates in its move-
ment with a quenching arm which'’ lifts the

" charge from the supporting shoes, lowers it

50

into the quench and subsequently replaces it
on the shoes. :
A still further object of the invention is

5 the provision of a control system whereby the

operations of the several operating parts of
the hardening furnace, quench and raw fur-
nace together with the pusher mechanism,
charge mdnipulator and door operating
mechanisms are properly controlled to. ren-

der them cooperative in their movements.

In the accompanying drawings constitut-
ing a part hereof and in which like reference
characters désignate like parts:

Ilgfigure 1 is a vertical cross-sectional view
taken longitudinally of a hardening furnace,
quench mechanism and draw furnace em-

. bodying the principles of this invention;

Figure 2 a transverse sectional view there-
of taken along the lines II—I1;

" Figure 3 a top plan view of the charge ma-
nipulator and indexer mechanism;

Figure 4 a vertical longitudinal sectional
view of the hardening furnace and pusher
mechanism partially broken away;

Figure 5 an enlarged detail view of the dis-
charge end of the hardening furnace show-
ing the work manipulator partially in sec-
tion, the quench mechanism in side elevation,
and the charging end of the draw furnace;

Figure 6 a wiring diagram of the control
circuits controlling the hardening furnace
charger drive, the door drive mechanism, the
draw furnace charger drive, the quench
drive intermediate relays, and time clock for
initiating and controlling the movements of
said drive mechanisms. . ‘

Figure 7 a schematic diagram of the con-
trol circuits; ,

Figure 8 a schematic diagram showing the
location of numerous limit switches which
open and close in response to the movements
of the charging mechanism;

Figure 9 an enlarged view showing dia-
grammatically the rotary switch which is
geared to the quenching cradle drive; and,

Figure 10 an enlarged view showing dia-
grammatically the rotary switch which, is
geared to the door drive. B

With reference to Figure 1 of the draw-
ings, the structure therein illustrated com-
prises a hardening furnace generally desig-
nated by the reference character 1, a quench-

ing tank designated 2, and a draw furnace

3. The hardening furnace 1 consists of end
walls 4 and 5, an insulating roof structure
6, a hearth 7, combustion chambers 8, doors
9 and 10 controlling the charge and dis-
charge passages respectively, their operating
mechanism generally designated at 11 and

55
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12 with a motor driven link 13, drive motor
14 and a transmission 15. '

The work is supported on shoes 16 Fig-
ure 5, which are provided with notches or
corrugations 17 in which the work to be
treated such as automobile axles are placed,
and the work supporting shoes are charged
into the hardening furnace 1 By means of a
pusher mechanism generally designated at
18, Figure 1. The pusher mechanism is op-
erated by a motor 19 through a drive 20 to
manipulate a pusher ram 21 which is. screw
operated and adapted to travel back and
forth to convey the shoes into the furnace

and’to push the contiguous shoes over the

~ furnace hearth. :

20

e
o

As shown in Figure 1 and more clearly in

Figure 4, the hearth 7 of the hardening fur-

nace is provided with skid rails 22 which ter-
minate in a shoulder 23 to provide ineans for
abutting unloading fingers 30 therewith in
the manner to be hereinafter described.

A charge manipulator and indexer gener-
ally designated at 25 is mounted for recipro-

cating movement on a frame structure 26 di-

rectly over the quench tank 2. The charge

- manipulator and indexer is more clearly

39
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shown in Figures 2 and 8 of the drawings and
constitutes a pair of channel frames 26 on
which aprons 27 are mounted for sliding
movement, the aprons being subjected to
longitudinal movement on the frames 26 by
a serew and nut meéchanism actuated through
the gear wheels 28 at the end of a screw shaft
29, Figure 8. The screw shafts are motor op-
erated and subject the charge manipulator

and indexer to reciprocating movement in

timed relation with the operation -of the
pusher and door operating mechanisin n a
manner to be hereinafter stated. ' ’

The work carrying shoes when received by
the charge manipulator are supported on the
fingers 30 which are disposed between a plu-
rality of serrated members 31 having corru-
gated faces 82 corresponding to the corru-
gations or spacings 17 of the shoe member

16 in Figure 5. The members 31 are mounted -

on a quenching arm 33 which is pivoted on
the axle 34, all of which is more clearly shown
in Figure 5 of the drawings. The members
31 are pivotally mounted at 35 on the quench-
ing arm 33 and are provided with a lever 36
that is connected by a link 37 to a hinge
bracket 38 provided at the side of the quench-
ing tank 2. » :

The shaft 34 is provided with-a crank lever
39 having a link connection 40 with a crank
41 of a reducer mechanism that is operatively
connected to a drive motor 42. ’

The lever 39 is provided with counter-
weights 43 which are adjustable to counter-
balance the weight of the work engaging

" members 31 and the lever arm 33 in their re-

fs

turn movement to their work receivng and
discharge position.

1,888,080

With reference to the charge manipulator
and indexer, the work supports 30 disposed
between the aprons 26 are connected by the
frame structure with the aprons 26 and are
rendered movable therewith in response to
movement of “he screw and nut mechanism
actuated by the gear wheels 28. -

The work carrying shoes as they are re-

§e

ceived from the hardening furnace when the °

supports 30 abut against shoulder 23 of rails
99 are moved in a longitudinal direction
through the reciprocatory movement of the
manipulator 25 and are ultimately conveyed
to the charging end of the draw furnace 3
into which they are charged when they abut
with the end 45 of the supports 30. iR

As the draw furnace 8 is operated at lower
tempeératures than the hardening furnace 1,
the charging opening 46 of the furnace need
not be controlled by a door and it is there-
fore continuously open. The work carrying
shoes are pushed along the hearth 47 of the
draw furnace until they reach the discharge
-opening 48, from which they are discharged,
the position of the door 49 being adjusted to
a height to permit the charge to pass. .

The draw furnace is heated by means of
the combustion chambers 50 directly below
the hearth, although other methods of heat-
ing the draw furnace may be employed.

The operation of the drive motors of the

76

80

pusher, the door operating motors, the charge .

arm are coordinated through a series of-con-
trol elements, as shown and described in con-
nection with Figures 6 to 10 of the drawings.
The control mechanism is periodically

- manipulator and indexer, and the quenching -

100

placed in motion by meuns of a time clock

shown in Figures 6 and 7. This time clock
is a motor driven timing instrument with
means for momentarily -completing an elec-
trical circuit through its contact 5la, Figure
7, at definite predetermined intervals.

For the purpose of simplification, the wir-
ing diagram Figure 7 shows the various con-
trol relays, switches and contactors in dia-

106

3

grammatic form, the component parts of the

various controlling mechanisms being shown
separately, so as to make it possible to trace
through the large number of control circuits

involved. The numerical number in each case *
relates to a complete element of control as -

3t

shown in Figure 6, such as a relay or a switch,

but in those cases where the controlling de-
vice is made up of a number of component
parts, these component parts are marked with-
the numerical number of the parent device,
together with a letter suffix. The clock relay,

12¢

for example, is generally designated as Item

52 Figure 6. - This relay is not shown as an

assembly in the schematic diagram Figure 7;.

the component parts of this relay, however,.
do appear and are so placed on the diagram
as to make their functions clear and readily
traceable, the magnetic coil of the clock relay

125

130 -
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being marked 52a and the clock relay contact
points 52b. The remaining control elements
are shown and designed in like manner.
There are four major elements which must
~ be coordinated and made to move in ordered
5 sequence by the control mechanism Figure 6.
The charger head 21 must move forward and
back; the hardening furnace doors 9 and 10
must move up and down; the quenching cra-
die 31 must move up and down; and the
19 charge manipulator 25 must be moved to three
_ positions, i. e., forward, back and interme-
diate.: : :
The rest positions of the four working ele-
. ments, i. e., the positions in which these ele-
ments remain stationary for a period after
the completion of a cycle of operations, are
as follows: S _

" The hardening furnace charger head 21 is
in the out position, i. e., away from the hard-
ening furnace. :

The hardening furnace doors 9 and 10 are
in the down or closed position.

The quenching cradle 31 is in the up posi-
tion. »

The charge manipulator 25 is in the out po-
sition, i. e., away from the hardening furnace.

With the four working elements in the po-
sition of rest as enumerated above, the con-
trol relays and switches are in either the open
or closed position, as shown in the wiring
© diagram Figure 6,

Rotary switch 59-is geared to the drive of

. quenching cradle 31 in such ratio that the con-
trol drum of switch 59 makes one revolution
for each revolution of cradle impelling crank

41, When cradle 81 is in the up position as

shown, the contacts of switch 59 -are in the
position as shown in Figure 6. When cradle

31 is in the down position as shown in dotted

lines, the control drum of switch 59 is rotated

180 degrees from the position shown.

" Rotary switch 72 is geared to
mechanism which opens and closes the doors
9 and 10 of the hardening furnace. When
doors 9 and 10 are in the closed
shown, the control drum of switch 72 is in the
position shown. When doors 9 and 10 are
open, the control drum of switch 72 is rotated
180 degrees from the position shown. -

Switches 61,.63, 66, 67, 70, 76, 79 and 86
are limit switches of construction well known
in the art. The foregoing switches are
all provided with normally open contacts.

Limit switches 55, 62;:64, 71, 73, 77, 80 and

81 are similar in construction, except that

this lot of switches are provided with nor-

mally closed contacts. <oe

Switch P1 is a conventional on and off push
button through which power is supplied for
the control circuits Figure 6. - ‘
~ Switch P2, P8, P4, P5, P6, P7, P8 and P9

are double contact push buttons of conven-
tional design with the upper set of contact

40

50

60

6> points normally closed as shown in the dia-

the drivihg .

osition as

gram Figure 6. By dépreésing the button
to an intermediate position and then rotating
the button 90 degrees, the contacting mem-

ber is then retained i this intermediate posi- .
‘tion and both the upper and lower contacts

are open. With the switches in this position
they then become what is known as momen-

3

¥G

tary contact or inching buttons, and by de--

pressing the contact member to close the
lower set of contacts the control circuit for
each of the material handling members may
bé individually energized, thus providing
complete. manual control when desired.

Switch P10 is a push button identical in -

construction to the switches previously de-
seribed. With this switch in the normally
closed position as shown in Figure 6, the tim-
ing of the intetrval of operation is under the
automatic control of the time clock, as will
hereinafter be described. With switch- P10
depressed and locked in the intermediate
position the time clock is eliminated from
the circuit, further depressing the push but-

“ton to make momentary contact on the lower

set of contacts providing mianual control.
Contacts 92, 93, 94 and 95 are overload de-
vices of conventional design arranged to open
automatically in case of accidental overload.
Parts 88, 89, 90 and 91 are solenoid brakes
of conventional design employed with each
of the driving motors as shown in Figure 6.

5

86

85

,90

95

The function of these brakes is to quickly
and accurately stop-the motion of the differ- -

ent material handling elements so as to ob-
tain accurate indexing in response to the au-

-tomatic control elements.

Switch operating lugs 82 and 83 are at-

100

tached to and move with manipulator 25.

Switch operating lugs 84 and 85 are attached
to and move with charger head 21.

At the expiration of the period of rest,
clock. contact 515 closes momentarily and
energizes clock rels
clock relay contact 52b to close.

<

‘The closing of contact 525 causes current
to pass through relay coil 53a and thus closes

contacts 53b, 53c, 53d, 53¢ and 58f respec-
tively. T ,
Contact 535 is an interlocking contact

- which serves to-keep relay coil 53¢ energized.

108

cotl 52a, thus causing’

11¢

after clock contact 515 has opened. . As pre-_
viously noted, clock contact 515 closes only -

momentarily and when clock contact 5156

opens, clock relay contact 525 also opens and

it is therefore necessary to provide inter-
locking contact, 53a to maintain current in
coil 53¢ until such time as the functions de-

pendent upon. this circuit have been com- -
‘pleted. . - . ; P
The closing of relay contact 534 energizes.

the starter coil 54a and puts in motion manip-
ulator motor 8&6.

The manipulator then

moves toward the hardening furnace until -

it reaches the intermediate position, where



20

. transferred to carrier shoes 17, cradle 31 con--

30.

35,

40

46
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it stops due to the opening of limit switch
55 by means of switch operating lug83.

As the manipulator 25 moves away from its
“out” position, lug 83 passes out of engage-
ment with limit switches 62 and 81 and allows
them to close. Projecting lug 82 at the same
time passes out of engagement with switches
61 and 70 and allows them to open.

The opening of switch 61 imterrupts the

> current In coil 56, thus causing contact 565

to open.

With the manipulater 25 in its intermedi-
ate position, limit switches 66 and 67 are held
closed by lugs 82. The closing of these two

‘switches energizes relay coil 68¢ and thereby

closes relay contacts 680, 68¢, 684 and 68e.
The closing of contact 68¢ completes the
circuit through motor starter coil 69a, puts

in motion motor 42 and lowers the quenching

cradle 31 to the “down” position shown in
dotted lines Figure 5. With the manipulator
in its intermediate position, carrier shoes 17

are directly beneath the previously quenched

charge of material resting transversely on
quenching cradle 31; therefore, as quenching
cradle .81 moves downward, the charge is

tinuing, now empty, to its point of rest in
the “down” position, where.it is stopped by
the opening of contact 59c¢. S

The closing of relay contact 68d energizes
motor starter coil 75a, thereby setting in mo-
tion door motor 14 to raise hardening furnace
doors 9 and 10. When the doors reach the
open position, rotary switch 72 opens contact
72d and closes contacts 72a, 72b and 72¢. The
opening of contact 724 interrupts the cur-
rent in motor starter coil 75a and stops the
doors in their open position. -

The closing of contact 72a energizes motor
starter coil 54¢ and starts manipulator mo-
tor 86, to move manipulator 25 from the in-
termediate position toward the “in” position.
During the forward travel of manipulator
25, projecting lug 82 closes switch 76, which
energizes motor starter coil 78a. and sets in
motion motor 19 to move charger head 21 to-

- ward the hardening surface..

50

55

€9

€3

The manipulator 25 continues to move to-
ward the hardening furnace and is brought
to rest in the “in” position by projecting lug
83, which engages and opens limit switch 71.
Limit switch 79 is simultaneously closed by
means of projecting lug 82. . '

Charger head 21 in the meantime con-
tinues its motion toward the hardening fur-
nace until it is brought to rest in the “in”
position by projecting lug 85 engaging and
opening contact 64, which interrupts the cir-
cuit through relay coil 57a, thus opening re-
lay -contact 57¢ and de-energizing motor
starter coil 78q. ' ‘

Limit switch 77 is employed for safety pur-
During the forward travel of

poses only.
charger head 21, switch 77 is opened by pro-

1,888,980
A

jecting lug 85 as it passes, but if at that time
manipulator 25 has reached the “in” position
and thereby closed limit switch 79, the cir-
cuit through switch 77 is bridged and charger
head will therefore continue to move toward
its “in” position without interruption. If,
however, the manipulator has not reached its
“in” position by the time projecting lug 85
reaches switch 77, the opening of switch 77
will arrest the forwdrd motion of charger
head 21 at this point until the manipulator
reaches the “in” position and switch 79 is
closed, whereupon the charger head 21 will
continue its inward travel”’and come to rest

in the “in” position as previously described. ¢

The foregoing safety provision is necessary

to insure that the receiving fingers 30 of

manipulator 25 are in position, abutting the
skid rails of the hardeneng furnace, as the
fresh charge is pushed off the skid rails of
the hardening furnace onto the manipulator
fingers by the forward motion of the charger
head 21. : ‘

When charger head 21 has reached the “in”
position, projecting lug 84-closes switch 63.
This establishes a circuit through relay coil
58a and closes relay contact 585, which in
turn establishes a circuit through relay coil
GO? and closes contacts 608, 60¢, 60d, 60e and
607.

The closing of contacts 60f establishes a cir-
cuit through motor starter coil 785, which
starts charger motor 19 in the reverse direc-
tion and carries charger head 21 away from
the hardening furnace until it comes to rest
in the “out” position by projecting lug 85
engaging and opening switch 80.

The closing of contact 604 establishes a cir-
cuit through motor starter coil 54, which
starts manipulator motor 87 in reverse to
move manipulator 25 away from the harden-
ing furnace. The manipulator continues to
move out until projecting lug 83 engages and
opens switch 78, which stops the manipulator
25 in its intermediate position. In this posi-
tion, projecting lug 83 also opens switches
55 and projecting lug 82 closes switches 66
and 67. The closing of switches 66 and 67
energizes relay coil 68¢, which in turn closes
relay contacts 685, 68¢, 684 and 69e.

The closing of contact 68¢ completes the
circuit through motor starter coil 75a, which
starts door motor 14 and closes doors 9 and
10, the doors being stopped in their closed
position by the opening of rotary switch con-
tact 12¢. ’

The closing of relay contact 685 energizes
the motor starter coil 69, which sets in mo-
tion cradle motor 42 and raises cradle 81 to
the “up” position, where it is stopped by
the opening ‘of contact 595. In this posi-
tion of rotary switch 59, contacts 594, 59c¢,

59 and 59f are closed ; 595 and 59¢ are open..

The opening of contact 59 stops the cradle
31 in the up position, as noted. During the

160
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upward travel of cradle 31 the heated charge
is lifted from the carrier shoes 17.
The closing of contact 59f energizes motor

starter coil 545 and sets in motion manipula--

tor motor 87%and moves manipulator 25 to the

out position, where it is stopped. by project-

ing lugs 83 engaging and opening limit switch
81. In this position of the manipulator, limit
switch 62 is also open and.limit switches 61
and 70 are closed. In this position of the
manipulator the carrier shoes at rest on fin-
gers 30 are removed from beneath the charge.

The closing of limit switch 70 energizes
motor starter coil 69¢ and sets in motion cra-
dle motor 42, which lowers cradle 31 with its
charge to the down position, where it is
stopped by the opening of rotary switch con-
tact 59¢. In this position of rotary switch 59,
contacts 59¢a, 59¢, 594 and 597 are open ; con-
tacts 596 and 59¢ are closed. :

The closing of limit switch 61 energizes re-
lay coil 56a. Relay 56 is a delayed time relay
of construction well known to the trade and
the timing of this relay is set to give the prop-
er time interval for the charge to remain in
the quench. After this time has elapsed, the
relay contact 560 is closed, which energizes
motor starter coil 69¢ and sets in motion
cradle motor 42, which raises cradle 31 with
its charge to the “up” position, where it is
stopped by the opening of rotary switch con-
tact 595. This completes one cycle of opera-
tion. All contacts are now restored to the po-
sition as shown in Figure 6 and the mecha-
nism remains at rest until the expiration of
the charging interval, when clock contact 516

‘again closes and repeats the cycle of opera-

tion. :
* The work supporting shoes 16 are manipu-
lated by member 25 as follows: ;
‘When the shoes are pushed through furnace
1 on the skid rails 22 by pusher 21 the shoes
advance to the discharge end where they are
received by the -manipulator fingers 30 as
they abut against shoulders 23. Manipula-

" tor 25 then moves to the intermediate posi-

tion and in doing so the shoes on fingers 30
engage the shoes previously delivered to the

~draw furnace. Since the end shoes of the row
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-are in the path of movement of fingers 30, they

act as an abutment for. the shoes on the ma-

nipulator causing them to be moved forward.

to index the shoes last received from the hard-
ening furnace in proper position over the
quenching cradle 81. This function of the
manipulator may be termed the indexing of

‘the shoes to bring them in register with the

quenching member 31. L

When the shoes received from the harden-
ing furnace are in register with the quench-
ing cradle 31 the latter is raised to Iift the
work out of the grooves 17 of the shoes and
the empty shoes are moved away. The cra-
dle 31 then lowers the work into quench

“tank 2 in which it is held a predetermined

'5 .

time and then returned to the position

- where the articles will register with the

grooves 17 of shoes 16 when the latter are re-
turned by the manipulator. In this manner
the work is quenched without cooling the
shoes thereby reducing the heat consump-
tion for reheating the articles to the drawing
temperature after quenching. .~

The indexing of the work supporting
shoes must be carried on in the manner stat-
ed to register the articles with the quench-
ing cradle as otherwise the shoes would not
be uniformly delivered to the proper posi-
tion above the quench. Where long rows
of work supporting shoes are passed t%rough
a hardening furnace, the length of the row

varies due to thermal expansion and growth

of the alloy of which they are composed and
by the indexing method described above
iuch variations in lengths are compensated
or. : :

By means of the control described in con-
nection with Figures 6 to 10 of the drawings
the movements of the pusher, manipulator
and quench arm are coordinated and timed
to subject the work to definite heat and
quenching cycles in a continuous process. -

T claim as my invention: : :

1.. Apparatus for heating, quenching, and
reheating articles to be treated, comprising
in combination a pair of furnace chambers
in end to end relation having a quench tank
disposed therebetween, a pusher mechanism

for conveying articles to be heated through -

one of said furnaces, a charge manipulator
and index mechanism for receiving the heat-
ed article from said furnace, means associat-

- ed with the quenching tank for lifting the

articles from said charge manipulator and

submerging the same into the quench, said

means being operative to return the
quenched articles to said charge manipula-
tor, and means for conveying the charge

from the manipulator to the draw furnace

and for pushing the same therethrough.

2. In a continuous treating apparatus for
hardening, quenching, and drawing articles
with grooved supporting shoes for holding

the charges in spaced relation, pusher mech- :

anism for conveying said work supporting
shoes through a hardening furnace, a ma-
nipulator for receiving said shoes and for
moving them in position over a quenching
tank, means for engaging the charges on said
shoes and lifting them therefrom, means for
operating the manipulator to move it out of
alinement with said lifting means, means for

- causing the lifting means to dip the charges

into the tank and return them to their upper
position in a predetermined time cycle, means
for returning the manipulator to bring the
the shoes with their grooves in register with

arm to lower the charges in the grooves of
the shoes, and means for moving the manip-
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-the charges, means for operating the dipping

130



10

15

20

25

30

(]
[

40

®

ulator to displace the shoes in the direction
of a drawing furnace. '

3. Apparatus for hardening, quenching
and drawing charges by continuous process
comprising a hardening furnace, a_quench
tank, and a draw furnace, arranged in co-
operative alinement, pusher mechanism for
the hardening furnace, work supporting
shoes adapted to be pushed through the
hardening furnace by the pusher mechanism
a distance corresponding to substantially the
length of the shoes, a manipulator for re-
ceiving each shoe as it is discharged from
the hardening furnace by the pusher mech-
anism and for conveying the same to a posi-
tion above the quench tank, a dipping arm

adapted to engage the charges on said shoes

to clear them from the shoes and, dip them
into the quench and return them to their
original position, means for operating the
manipulator to move it out of alinement with
the dipping arm after the charges have been
lifted from the shoes and to return the shoe
to the alined position to receive the charge
after it has been returned from the quench
by the dipping arm, said manipulator being
operative to advance the shoes into and
through the draw furnace after they have re-
ceived the charges from the quenching tank.

4. Apparatus for hardening, quenching,
and drawing articles to be treated by con-
tinuous process comprising a hardening fur-
nace having a plurality of skid rails, a pusher
mechanism at.the charging end of the fur-
nace in cooperative alinement with said rails,
work supporting shoes for receiving charges
adapted to be charged into the furnace and
conveyed on the rails to the discharge end
thereof, a manipulator operative for re-
ceiving the shoes from the discharge end of
the furnace and moving them in position
above the quench tank, a dipping arm for
lifting the charges from the shoes, submerg-
ing them in the quench and returning them

5 to their lifted position, means for moving

the manipulator in position to bring the
empty shoes in alinement with the quenched
charge to receive the same upon lowering of
the dipping arm, and means for displacing
the shoes from the manipulator into the draw
furnace to convey the shoes through the draw
furnace in synchronism with the movement
of the shoes through the hardening furnace.

5. App..atus for hardening, quenching,
and drawing articles by continuous process
comprising a hardening furnace, a quench

-tank, a draw furnace, and a charge manipu-

lator and index mechanism’in alinement
with the hearth of said furnaces, push-
er mechanism for conveying
through the hardening furnace onto the
charge manipulator and index mechanism,
means for lifting the charges from the ma-
nipulator, subjecting thein to the quenching
medium and returning them to the manipu-

charges.
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lator, and means for timing the movement

of the manipulator with the movement of
the quenching means and for receiving the
quench charges and conveying them to the
draw furnace. Coo

70

6. Apparatus for hardening, quenching,

and drawing charges by -continuous process
comprising a draw furnace, a charge manip-

ulator and index mechanism, and a harden-

ing furnace, the hearths of said furnaces
“being in substantial alinement with the

5

charge manipulator and index mechanism,

and a quenching mechanism for lifting the

“charges from the manipulator and subject-

ing them to dipping action in the quench and |

returning them to the manipulator, said
manipulator subsequently transferring the
charges to the hearth of ‘the draw furnace
and pushing successive charges into said fur-
nace whereby to convey them along the
hearth of the furnace to the discharge end
thereof.

7. Apparatus for hardening, quenching,
and drawing charges comprising a hardening
furnace and a draw furnace in end to end
relation having a quench tank disposed there-

_between, a charge manipulator for receiving
the charges from the hardening furnace, con-
veying the same to the quench tank and sub-
sequently receiving them to convey them to
the draw furnace, means for removing the
charges from the manipulator to subject
them to a quench and return them to the
manipulator, pusher mechanism for convey-
ing the charges through the hardening fur-
nace, door operating mechanism controlling
the charge and discharge openings of the
hardening furnace, and control means for
said charge conveying and manipulating
mechanism including a timing mechanism
operative pursuant to the initiation of action
thereof to charge and convey the articles
through the hardening furnace, receive the
same from the hardening furnace and de-
liver them above the quench, remove them
from the receiving means and subjéct them

to the quenching medium for a definite period =

and return them to the receiving means, and
subsequently convey them to and through
the drawing furnace.

8. Apparatus for conveying charges
through a hardening and a draw furnace
and for subjecting them to a dipping action

in a quench, comprising a pusher mechanism -

for pushing the charges through the harden-
ing furnace, a manipulator for removing the
charges from the hardening furnace to a
position above the quench, a dipping mech-

anism for receiving the charges from the -

manipulator, dipping them in the quench
and returning them to the original position
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where they are again received by the manipu-

lator. said manipulator subsequently convey-
ing the charges through the draw furnace,
and electrically operated means including a
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conirol for coordinating the movements of
the pusher mechanism, the ¢harge manipu-
lator, and the dipping mechanism, whereby
the eharges are subjected to a definite heat-
g and guenching cycle.

9. Apparatus for hardening, quenching,

and drawing charges as set forth in claim 8

characterized by control mechanism includ-
ing a plurality of electrieal switches for ener-

#izing the electrical operating means, the said-

switehes being in the path of movement of
the hardening furnace charger, and the

charge manipulator, to render the elecirical’
operating means effective ai predetermined -

intervals.

10. Apparatus for receiving, quenching,
and conveying furnace charges comprising a
charge manipnlator adapted for reciprocat-
g movement in a horizental plane and a
dipping arm cooperating” with said manipu-
Iator to lift the charge therefrom, lower the
same into a quench, and return it to position
where it is again placed on the manipulator
and conveyed to a receiving station.

11. Apparatus for quenching  furnace
charges comprising in combination a charge
manipalator adapted for reciprocating move-
ment in a horizontal plane, a dipping arm co-
operating therewith, means for moving the
manipulator to register the charges with the
dipping arm, means for lifting the charges
from the manipulator, subjecting them to a
quench, and returning them to the manipula-
tor, and means for conveying said:charges
from the manipulator to a receiving station.

12. Apparatus for automatically quench-
ing furnace charges comprising in combina-
tion with a tank containing a quenching me-
dium, a charge manipulator mounted for re-

‘ciprocating movement above said tank, a dip-

PIng arm cooperating with said manipulator,
means rendering said manipulator operative

for receiving a charge and delivering the’

same to a position in register with said dip-
ping arm, means for actuating the dipping
arm to lift the charges from the manipulator,
submerge them in the quench, and return
them to said manipulator, and means for ac-
tuating the manipulator to deliver the charge
to a receiving station. -
13. Apparatus for conveying charges
through a hardening and a draw furnace and

for subjecting them to a dipping action in a.

quench, comprising a pusher mechanism for
pushing the charges through the hardening
furnace, a manipulator for receiving said
charges from said pusher mechanism and for
delivering said charges to a draw furnace,
said manipulator being adapted to index said

- charges to position them at a predetermined

point over a quench, a dipping arm for lift-
g the charges from the charge manipulator,
subjecting the same to a dipping action into

the quench and returning them to the manip-

‘my hand.
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ments of the pusher mechanism, the charge
manipulator, and the dipping arm to convey
the charges through the furnaces and subject
them to a dipping action whereby to subject
them to uniform heat treatment.

14. Apparatus for receiving and convey-
ing furnace charges comprising a manipula-
tor monnted for movement in a horizontal
plane, serew mechanism subjecting said ma-
nipulator to reciprocating movement, a mo-

tor for operating sald screw mechanism, and

control means for said motor whereby the
reciprocating movement of said manipulator
15 arrested at predetermined timed intervals.

15. Apparatus for receiving, guenching,

and delivering furnace charges compris-
ing a eontainer for a quenching fluid, a charge
manipulator mounted for movement in a
horizontal plane above said container, a serew
mechanism for actuating said manipulator
to subject it to reciprocating movement, a

dipping arm.cooperating with the manipula-.

tor to receive the charges therefrom, subject

them to a dipping action in the quenching -

fluid and return them to the manipulator,
motor operated means for said screw mech-

‘anism and motor driven means for said dip-

ping arm, and control means for said motors
to render them operative to arrest the move-

.ment of the manipulator when the charge is

in register with the dipping arm, to actuate
the dipping arm to quench the charge and
return it to the manipulator during the peri-
od of rest of the latter, and to again actuate
the manipulator to convey the charge to a
receiving station while the dipping arm is at
rest. : '

16. Apparatus for delivering charges
through a furnace, subjecting them to
quenching, and conveying them to a receiv-
ing station comprising in combination a push-
er mechanism, a charge manipulator coop-
erating with the pusher mechanism to receive
the charges therefrom, a dipping arm coop-
erating ‘with the manipulator to lift the
charges from the manipulator. subject them
to a dipping action in a quench and return
them to said manipulator, motor operated

means for actuating the pusher mechanism, -

the manipulator, and the dipping mechanism,

-and control means for rendering said motor

operated means operative upon initiation of
action thereof to carry out the cycle of de-
livering charges to the manipulafor. remov-
ing same, and subjecting them to a quenching
action and returning the same to the manip-
ulator to be conveyed to a receiving station
in the order stated.

- In testimony whereof I have hereunto set

RANDAL E. TALLEY.

ulator, and means for coordinating the move-
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