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11 Claims. 

This invention has to do with a control for 
heat-treating apparatus, or the like, and it is a 
general object of the invention to provide a mech 
anism operable to effectively and efficiently re 

5 late the operations of a multiplicity of units or 
elements of equipment, Such as two furnaces, or 
the like, So that material is handled in a prede 
termined manner and at a definite rate. The 
present invention may be used to advantage in 
COnnection. With Various devices or units of 
equipment, it being particularly useful and prac 
tical in connection with furnaces, such, for in 
Stance, as a heat-treating furnace and an an 
nealing furnace. For the purpose of facilitating 
an understanding of the present invention, I 
Will describe it as applied to a furnace installation 
in Which there is an automatic main or heat 
treating furnace discharging into a quenching 
tank, a drawing furnace, and a conveyor receiv 

0 ing material from the quenching tank and pass 
ing it through the drawing furnace. In this par 
ticular case, articles to be treated are advanced 
thlrough the main furnace by the mechanism 
thereof and are discharged into the quenching 
tank from which they are carried by the con 
veyor and passed through the drawing furnace. 

It is an object of the present invention to pro 
vide a control or interconnection for the oper 
ating parts of units of the type mentioned where 
by the articles being treated are handled at the 
desired rate in order to obtain the desired treat 
ment or results. 
A further object of this invention is to provide 

apparatus of the character mentioned in which 
the control or timing of the entire assembly or the 
Several units of apparatus is effected through a 
single adjustable element. By the present inven 
tion, the Valiation or adjustment of one element 
changes the timing or operation of the entire 

0 assembly. 
It is another object of this invention to provide 

apparatus of the character mentioned in which 
the operation of one unit, say, for instance, of one 
furnace, is controlled by the operation of another 
unit, say for instance, the other furnace, through 
a simple, practical, and dependable. electric con 
trol connection, leaving the prime novers or pow 
er means of the two units ol' full'inaces independent 
or distinct one from the other. By the present 
invention, the two furnaces may have totally and 
distinctly different operating mechanisms, for in 
stance, one may be actuated by fluid pressure and 
may have an intermittent action, while the other 
may be actuated by any suitable prime mover and 
may have a continuous action. 

(C. 263-6) 
A further object of the present invention is to 

provide, in combination, two units of apparatus, 
Say, for instance, two furnaces, or the like, one 
of which has an intermittent action, and the other 
a continuous action, the start of each cycle of the 
intermittent action being controlled by the con 
tinuous action, and the connpletion of each cycle 
of the intermittent action being entirely inde 
pendent of the continuous action. 
The various objects and features of my inven 

tion will be best and more fully understood from 
the following detailed description of a typical 
form and application of the invention, throughout 
Which description reference will be had to the 
accompanying drawings, in which: 

Fig. 1 is a longitudinal detailed sectional view 
of a main or heat-treating furnace that may be 
employed in carrying out the present invention, 
being a section showing, generally, the mechanism 
of the furnace provided for advancing articies 
to be heat treated through the furnace. Fig. 2 
is a detailed transverse sectional view of the fur 
nace taken as indicated by line 2-2 on Fig. i. Fig. 
3 is a side elevation of a complete mechanism 
Ol' apparatus embodying the present invention, 
being a view showing the main or heat-treating 
furnace, the quenching tank into which the main 
furnace discharges, a drawing furnace, a con 
veyor for carrying articles from the quenching 
tank to the drawing furnace, and various related 
parts, and Fig. 4 is a diagrammatic view illustrat 
ing the invention. 
The apparatus of the present invention, as ill 

lustrated throughout the drawings, includes, gen 
erally, a main or heat-treating furnace A includi 
ing an operating mechanism. B which acts to ad 
vance articles to be eat-treated through the fur 
nace, a quenching tank Carranged to receive ar 
ticles from the furnace A, a second or drawing 
furnace lo, a material conveyor E in the drawing 
furnace D for carrying articles through the fur 
nace, a conveyor F receiving articles in the 
quenching tank C and delivering them to the con 
veyor E, a variable drive means G for the mech 
anism of conveyor E of the drawing furnace D, 
a timer H operatively connected with the mecha 
hism of the drawing furnace D, and a control con 
nection I operatively connecting the timer H and 
the mechanism B so that the operation of the fur 
nace A is related or timed to that of the furnace D. 
The furnace A illustrated in the drawings is a 

typical heat-treating furnace including, general 
ly, a body or base 10, sides 11, a top 12, a front 
end 13, and a rear end 14. The various parts just 
mentioned form a horizontal chamber 15 pro 
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2 
vided with heating elements 158. The front end 
13 is provided with a shielded opening 16 through 
Which material or articles to be heat-treated are 
introduced into the chamber 15, while the end 14 
is provided with a discharge chute 18 through 
Which material or articles, after being heated in 
the furnace, are discharged therefrom into the 
quenching tank C. The particular discharge 
chute 18 illustrated in the drawings is designed 
to handle elongated bodies of material or articles 
in a manner to deliver them into the quenching 
tank C in a horizontal position so that they are 
effectively and uniformly quenched. This par 
ticular chute is more fully set forth and is claimed 
in my co-pending application entitled Apparatus 
for handling material, filed October 5, 1931, Se 
rial Number 566,975. 
The mechanism B of the furnace A, which op 

erates to advance articles through the furnace A, 
operates intermittently and has a definite cycle 
of operation through which it acts several times 
in advancing an article through the furnace. 
The particular mechanism B illustrated through 
out the drawings includes, generally, a stationary 
rack 20 for Supporting the articles when they are 
not in motion, a movable rack 21 for advancing 
or moving the articles, means 22 supporting the 
movable rack means 23 for operating the remov 
able rack vertically through the means 22, means 
24 for operating the movable rack 21 horizon 
tally, means 25 for supplying actuating fluid to 
the means 23 and 24, and means 26 interconnect 
ing the means 23 and 24 so that their operations 
are Synchronized. The Stationary rack 20 ex 
tends longitudinally through the furnace and 
projects from the front of the furnace through 
the opening 16 to present a portion onto which 
objects can be arranged conveniently. The sta 
tionary rack preferably includes a plurality of 
Spaced longitudinal rails 28 mounted on the fur 
nace floor 29 to project upwardly a suitable dis 
tance therefrom. The floor 29 is shown mount 
ed on beams 30 extending longitudinally of the 
furnace. The particular structure illustrated is 
designed to handle bars, or the like, and, there 
fore, the upper edges or faces of the rails are 
provided with suitably rounded notches 31. The 
Several rails of the rack 20 are parallel and are 
Spaced So that the objects are supported at Suit 
able intervals. The notches 31 in the rails 28 are 
uniform in size and shape, and the notches of 
the several rails are in line transverse of the fur 
laCe 
The movable rack 21 co-operates with the sta 

tionary rack to advance objects along the sta 
tionary rack. The movable rack 21 comprises 
One or more rails 32 similar to the rails 28 but 
adapted to be moved vertically to lift the objects 
from the stationary rails and lower them onto 
the stationary rails and to move horizontally to 
shift the positions of the objects longitudinally 
of the stationary rails. The number and ar 
rangement of rails 32 may correspond to that 
of the stationary rails 28, so that there is a mov - 
able rail adjacent each stationary rail. The rails 
32 are shown mounted on movable beams 34 
through movable floor sections 35 operable in 
longitudinal openings 36 in the floor of the fur 
nace. 29. The upper edges or faces of the rails 
32 have notches 37 similar in shape and arrange 
ment to the notches 31 in the rails 28. The parts 
are set or related so that the movable rails lift 
the objects from the stationary rails, advance 
or carry them longitudinally of the stationary 
rails, and then return them to the stationary 

1,921,956 
rails, during the course of which operation the 
notches in the rails co-operate to cause the ob 
jects to be turned or rotated. 
The means 22 supporting the movable rack 21 

is adapted to be operated to move the rack ver 
tically. In the preferred construction, the means 
22 includes a plurality of shafts 38 mounted 
transversely below the beams 34 at points spaced 
longitudinally of the furnace, arms 39 project 
ing from the shafts 38 to engage under the beams 
34, arms 40 projecting downwardly from the 
shafts, and a connecting rod 41 operatively con 
necting the arms 40 of the several shafts. The 
arms 39 and 40 are keyed or otherwise fixed on 
the shafts 38 so that movement of the arms 40, 
as by operation of the connecting rod 41, causes 
turning of the Shafts and consequent Swinging 
of the arms 39 so that the beams 34, resting on 
the arms 39, move vertically. In the preferred 
construction, rollers 42 are provided on the outer 
ends of the arms 39 to reduce friction between 
the engagement of the arms and the beams 34. 
The means 23 provided for operating the mov 

able rack 21 through the Supporting means 22 
is a fluid pressure actuated means including, gen 
erally, a cylinder 43, a piston 44 operable in the 
cylinder, and a control valve 45 for the cylinder 
and piston mechanism. The cylinder 43 is 
mounted at a suitable point, preferably at the 
forward end of the furnace, and a rod 46 carry 
ing the piston 44 is Suitably connected or linked 
to the connecting rod 41 so that movement of 
the piston in the cylinder causes longitudinal 
movement of the rod 41. The valve 45 includes, 
generally, a cylindrical body 47, and a piston valve 
48 operable in the body 47. A fluid Supply con 
duit 49 connects with the middle portion of the 
cylinder 47, while conduits 50 and 51 connect 
the end portions of the cylinder 47 with the ends 
of the cylinder 43, as will be apparent from the 
diagram Fig. 7. An exhaust or discharge line 52 
is suitably connected with the cylinder so that, 
when the supply line 49 is put in communication 
with either end of the cylinder 47, the other end 
of the cylinder is in communication with the ex 
haust line 52. 
The means 24 provided for operating or moving 

the movable rack 21 horizontally includes, gen 
erally, a cylinder 53, a piston 54 operable in the 
cylinder, and a control valve 55. The cylinder 53 
is preferably mounted at the forward end of the 
furnace, and the rod 56 carrying the piston 54 
is suitably connected or linked directly to the 
movable rack 21, Say, for instance, to the beams 
of the rack. With this arrangement, movement 
of the piston 54 in the cylinder 53 causes corre 
sponding movement of the movable rack 21, the 
rack 21 being free to move horizontally due to 
its being supported on rollers, as hereinabove de 
Scribed. 
The valve 55 includes a cylindrical body 57 car 

rying a piston valve 58. The fluid supply line 49 
connects with the middle portion of the cylinder 
57, while lines 60 and 61 connect the ends of the 
cylinder 57 with the ends of the cylinder 53. An 
exhaust or return line 62 connects with the cyl 
inder 57 in the same manner that the exhaust line 
52 connects with the cylinder 45. 
The means 25 for supplying actuating fluid 

to the means 23 and 24 is preferably a motor 
pump unit including, generally, an electric motor 
66 and a suitable fluid-handling pump 67. This 
u..it may be such as to deliver fluid at a certain 
volume and pressure when in operation. In the 
arrangement illustrated, the pump is adapted to 
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draw fluid from a reservoir 68 and deliver it to the 
fluid supply line 49. The exhaust lines 52 and 
62 connect with the reservoir 68 So that the fluid, 
after circulating through the Systein, is returned 
to the reservoir. 
The means 26 interconnecting the means 23 

and 24 connects the means 23 and 24 So that their 
actions or operations are Synchronized, giving 
then a definite cycle of operation. In accordance 
With the invention, the connecting means 26 is 
Such that, upon operation of the means 25, the 
means 23 first operates to move the movable rack 
21 up vertically so that objects are lifted from 
the stationary rack 20, whereupon the means 24 
operates to advance the objectS through the fur 
nace, whereupon the means 23 functions to allow 
the movable rack to lower and move down Verti 
cally returning the objects to the stationary track 
in the advanced position, whereupon the means 
24 operates to return or retract the movable rack 
to the original or starting position ready for an 
Other Operation. 

In the form of the invention shown, the means 
26 includes, generally, an arm 69 having One end 
connected to the stem 70 of the valve 58 and the 
other end related to Spaced StopS 71 on the rod 
46 carrying the piston 44, and an arm 72 Con 
nected to the Sten 73 of the Wave 48 and related 
to stops 75 on the piston rod 56 carrying the pis 
ton 54. When the operation of the apparatus 
starts, the valve 48 is in position. So that fluid is 
admitted from the supply line 49 to the cylinder 
43 to move the piston in a direction to cause the 
in ovable rack 21 to lift or move vertically. As this 
operation is completed, One of the StopS 71. On the 
piston rod 46 operates the arm 69 So that the valve 
58 is moved in the cylinder 57 so that fiuid is ad 
Initted from the Supply line 49 to the cylinder 
53 to cause the pistOn 54 to move so that the now 
able lack advances in the furnace. AS this opera 
tion is completed, the arm 72 is operated by a stop 
75 on the rod 56 so that the valve 48 is operated 
to allow fluid from the Supply line 49 to enter 
the cylinder 43 so that the piston 44 is noved to 
lower the rack. At the completion of this opera 
tion, one of the Stops 71 operates the arm 69 So 
that the valve 58 admits fluid from the fuid Sup 
ply line 49 to the cylinder 53, causing the piston 
54 to be operated to return the rack to the nor 
mal or original position, at the close of which op 
eration the valve 48 is Operated through the arm 
72 to leave the mechanism Set So that it is ready 
for another cycle of Operation. 
The mechanism B of the furnace A, as above 

described, is more fully set forth and is claimed 
in my co-pending application entitled Material 
handling apparatus, Serial Number 454,316, filed 
May 21, 1930. 
The present invention provides an automatic 

control for the mechanism above described from 
the conveyor E of the drawing furnace D so that 
the mechanism B of the furnace A operates in 
Synchronism with the conveyor E of the fur 
inace ID. 

In the drawings I have illustrated a simple, 
typical belt or chain-type conveyor E operating 
in the furnace D to carry articles continuously 
through the furnace. The conveyor, as illustrat 
ed, includes, generally, a flexible element that may 
be formed of a plurality of spaced chains 100 
operating over pulleys or sprockets 101 carried on 
shafts 102 and 103. The shafts 102 and 103 are 
spaced apart so that the chains 100 extending 
between them operate through the furnace D to 

B 
carry articles through the desired portion of the 
furnace. 
In accordance with the present invention, the 

conveyor E is provided with variable operating 
means G. I have illustrated a variable fluid-pres 
Sure-actuated motor 104 for Operating the Con 
veyor E. The motor 104 is suitably connected 
with Supply and discharge lines 105 and 106, 
respectively, and is provided with a control or ad 
justing means 107 whereby its Speed of opera 
tion may be varied. The present invention is 
not specifically concerned with the details of the 
motor 104 or the means G in that any suitable 
variable speed power means may be employed in 
carrying out the invention. 
The motor i04 is operatively connected with the 

Conveyor E to Operate the conveyor in the desired 
manner. In the drawings I have shown a chain 
108 operatively connecting the notor 104 and 
shaft 103 of the conveyor. The chain operates 
Over a drive sprocket 109 on the motor shaft 
and a sprocket 110 on the shaft 103 of the con 
Weyor E. In practice, it has been found desirable 
to relate the sprockets 109 and 110 So that a 
Substantial speed reduction is effected between the 
notor shaft and the conveyor shaft. 
The conveyor F is in substance a continuation, 

Or extension of the conveyor E. In the construc 
tion illustrated, the conveyor F is a chain type 
conveyor including a plurality of chains 112 
Operating over sprockets carried on the shaft 102 
and a shaft 113 located in the quenching tank 
CSO that the chains 112 are in position to receive 
articles discharged into the quenching tank by the 
furnace A and convey them to the conveyor E 
Which Operates them through the drawing fur 
Inace D. 
The control connection I operatively connecting 

the timer H and the mechanism B of the furnace 
A includes, generally, a magnetic starting switch 
80 controlling the motor 66 of the means 65 and 
a disconnect Switch connected in parallel with 
the timer H in the actuating circuit of the switch 
80. The magnetic starting switch 80 may be any 
Suitable type of switch operable to close the motor 
circuit upon the switch circuit being closed and to 
leave the motor circuit closed until such time 
as the Switch circuit is open. The timer H and 
the disconnect switch are connected in parallel 
in the Switch control circuit to control the action 
Of the SWitch 80. 
The timer illustrated in the drawings is opera 

tively connected with the mechanism of the fur 
nace D, for instance, it may be driven from one 
of the parts operated by the motor 104. In the 
drawings I have illustrated the timer operated 
by means of a chain drive 114 from the shaft 103 
of the conveyor E. The timer includes, generally, 
a can 85 to be operated by or in synchronism 
With the mechanism of the furnace D, a movable 
contact 86, a stationary contact 87, and a fol 
lower 88, on the movable contact co-operating 
With the cam. The profile of the cam is such that 
for each revolution of the cam there is a period 
during which the contact 86 is in engagement 
With the contact 87, thus closing the circuit 
through the timer, and there is a period during 
which the contact 86 is spaced from the contact 
87 so that the circuit is open. 
The disconnect Switch is connected in the con 

trol circuit of the switch 80 in parallel with the 
timer and includes, generally, a movable contact 
90, a stationary contact 91, and an operating 
member 92. The contacts 90 and 91 are nor 
mally together to close the circuit through the 
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disconnect switch. The actuating member 92 is 
carried by a movable part of the mechanism B, 
for instance, by One of the beans 34 of the mov 
able rack 21, and is related to the movable con 
tact 90 so that the novable contact is moved away 
from the contact 91 as the movable rack is re 
turned to or reaches its original or starting po 
Sition. 
From the foregoing description it is believed 

that the operation of the apparatus will be fully 
understood, it being apparent that the speed of 
Operation of the entire apparatus is dependent 
upon the setting or operation of the motor 104. 
The means of the present invention interconnects 
the mechanism of the two furnaces so that they 
remain in proper timed relation or synchronism, 
the speed of operation of the furnace A speed 
ing up or slowing down according to whether 
or not the action of the furnace D is speeded up 
or slowed down. Under normal operating con 
ditions, the motor 104 is set or adjusted to drive 
the conveyor E and, therefore, the conveyor F 
at the desired Speed. The tinner H, being oper 
atively connected with the shaft 03 of the con 
veyor E through the chain drive 115, is operated 
with the conveyor E, the Speed of operation of 
the timer H being directly related to that of the 
conveyor E. Assuming the mechanism B of the 
furnace A to be in its normal position ready for 
operation, the disconnect Switch is open, the con 
tact 90 being held away from the contact 9 by 
the actuating member 92. The valve 48 is po 
Sitioned in the cylinder 45 SO that fluid is ad 
mitted to the cylinder 43 to cause lifting of the 
movable rack 21 as Soon as circulation of fluid 
is started in the system. The parts of the mech 
anism B will all remain at rest until the tinner 
cam 85 operates to a position allowing the Con 
tact 86 to engage the contact 87, at which time 
the control circuit for the Switch is closed, caus 
ing actuation of the switch 80 so that the motor 
66 is put in operation. As soon as the motor 66 
starts operation, the pump 67 operates to circu 
late fluid through the system of the mechanism B, 
causing the parts to go through the cycle of Opera 
tion herein above described until the movable rack 
is returned to its original position, at which time 
the actuating member 92 of the disconnect Switch 
opens the circuit to the control SWitch 80 by 
moving the contact 90 away from the contact 91, 
the timer having, during operation of the appa 
fratus, operated so that its circuit is open by the 
time the movable rack reaches the end of its cycle. 
It will thus be apparent that the timer Switch 
operates as a starting Switch for closing the cir 
cuit to the switch 80 in order to Start the cycle 
of operation of the mechanism B of the furnace 
A, while the disconnect switch operates to Open 
the control circuit at the completion of the cycle 
of operation of the mechanism B. The outstand 
ing feature of this system or arrangement is that 
the operation of the mechanism B is started at 
a definite time with reference to operation of the 
conveyor E of the furnace B, whereas the oper 
ation of the mechanism B is stopped only upon 
full completion of its cycle of operation. It is 
to be understood that the parts are related and 
proportioned so that the mechanism B of the 
furnace A completes its cycle of operation and is 
ready to start another cycle of operation by the 
time the cam of the timer operates to a position 
to close the circuit to the Switch 80 for starting 
a cycle of operation of the mechanism B. 
Having described only a typical preferred form 

of my invention, I do not wish to limit myself to 
the specific details set forth, but wish to reserveto 
mySelf any changes or variations that may ap 
pear to those skilled in the art or fall. Within the 
Scope of the following claims. 80 

Having described my invention, I claim: . 
1. In combination, a furnace, an intermittent 

feed mechanism in the furnace, a second furnace, 
a feed mechanism in the second furnace, the 
intermittent feed mechanism delivering material 85 
to the feed mechanism of the second furnace, a 
control for the feed mechanism of the first-men 
tioned furnace operated by the feed mechanism 
of the Second furnace, the control including a 
control circuit governing actuation of the feed 90 
mechanism of the first mentioned furnace and 
a timer in the circuit operated by the mechanism 
of the second furnace, and means associated with 
the control whereby the feed mechanism of the 
first mentioned furnace is stopped at predeter- 95 
mined intervals. 

2. In combination, a furnace, an intermittent 
feed mechanism in the furnace, a second furnace, 
a feed mechanism in the second furnace, the 
feed mechanisms being related so that one mech- 100 
aniSn is operable to receive material from the 
other variable speed drive means for the mech 
anism of the second furnace, and a control for 
the feed mechanism of the first-mentioned fur 
nace operated by the feed mechanism of the sec-105 
Ond furnace, and means aSSociated with the con 
trol whereby the feed mechanism of the first 
mentioned furnace is stopped at predetermined 
intervals. 

3. In combination, a furnace, an intermittent 110 
feed mechanism in the furnace, a second furnace, 
a feed mechanism in the second furnace, one 
feed nechanism being operable to receive mate 
rial from the other feed mechanism, variable 
speed drive means for the mechanism of the sec- 115 
Ond furnace, and a control for the feed mecha 
nism of the first-mentioned furnace operated 
by the feed mechanism of the second furnace, 
the control including a control circuit govern 
ing the actuation of the feed mechanism of the 20 
first mentioned furnace, and a timer in the cir 
cuit operated by the mechanism of the second 
furnace. 

4. In combination, a furnace, an intermittent 
feed mechanism in the furnace, power means for 125 
Operating the mechanism of the furnace, means 
whereby the mechanism of the furnace is stopped 
at the completion of a predetermined cycle of 
operation including an electric circuit governing 
the actuation of the power means, and a contact 130 
device in the circuit operated by the feed mech 
anism, a Second furnace, a feed mechanism in 
the second furnace receiving material from the 
mechanism of the first-mentioned furnace, and 
means controlled by the mechanism of the sec-135 
Ond furnace to start operation of the mechanism 
of the first furnace. 

5. In combination, a furnace, an intermittent 
feed mechanism in the furnace, power means 
for operating the mechanism of the furnace, 140 
means whereby the mechanism of the furnace 
is stopped at the completion of a. predetermined 
cycle of operation including an electric circuit 
governing the actuation of the power means, and 
a contact device in the circuit operated by the 145 
feed mechanism, a Second furnace, a feed mech 
anism in the Second furnace receiving material 
from the mechanism of the first-mentioned fur 
nace, and means controlled by the mechanism 
of the second furnace to start operation of the 50 
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mechanism of the first furnace the last men 
tioned means including a timer in Said circuit 
operated by the mechanism of the second fur 
aCe. v 

6. In combination, a furnace, an intermittent 
feed mechanism in the furnace, power means for 
operating the mechanism, means whereby the 
mechanism of the furnace is stopped at the com 
pletion of a predetermined cycle of operation, a 
Second furnace, a feed mechanism in the Second 
furnace receiving material from the feed mecha 
nism of the first mentioned furnace, and means 
controlled by the mechanism of the second fur 
nace to start operation of the mechanism of the 
first furnace, the last-mentioned means includ 
ing, means for putting Said power means into 
operation, a control circuit for the last mentioned 
means, and a timer in the circuit operated by 
the mechanism of the Second furnace. 

7. In combination, a furnace, an intermittent 
feed mechanism in the furnace, means whereby 
the mechanism of the furnace is stopped at the 
completion of a predetermined cycle of operation 
including an electric circuit governing the opera 
tion of the feed mechanism, and a contact device 
in the circuit operated by the feed mechanism, 
a second furnace, a feed mechanism in the second 
furnace for receiving material from the feed 
mechanism of the first mentioned furnace, va 
riable speed drive means for the mechanism of 
the second furnace, and means controlled by the 
mechanism of the second furnace to start opera 
tion of the mechanism of the first furnace. 

8. In combination, a furnace, an intermittent 
feed mechanism in the furnace, electric power 
means for operating the feed mechanism, means 
whereby the mechanism of the furnace is stopped 
at the completion of a predetermined cycle of 
operation, a second furnace, a feed mechanism in 
the second furnace receiving material from the 
first-mentioned feed means, variable speed drive 
means for the mechanism of the Second frnace, 
and means controlled by the mechanism of the 
Second furnace to Start operation of the mecha 
nism of the first furnace, the last-mentioned 
means including a control circuit for the said 
electric power means, and a timer in the circuit 
operated by the mechanism of the second furnace. 

9. In combination, two units, one including a 
feed mechanism and operating means for the feed 

5 
mechanism, the other including a feed mechanism 
and a variable speed operating means for the feed 
mechanism, one feed mechanism being operable 
to receive material from the other feed mecha 
nism means whereby the operating means for the 
feed mechanism of the first-mentioned unit is 
stopped upon the mechanism completing a pre 
determined cycle, and means controlled by the 
mechanism of the said other unit for starting 
Operation of the operating means of the feed mech 
anism of the first-mentioned unit at predeter 
mined intervals, the last mentioned means in 
cluding an electrically controlled element for gov 
erning the said operating means, a control circuit 
for the element, and a timer in said circuit oper 
ated by the mechanism of Said other unit. 

10. In combination, two units, one including a 
feed mechanism and operating means for the feed 
mechanism, the other including a feed mechanism 
and operating means for the feed mechanism, one 
feed mechanism being operable to deliver material 
to the other feed mechanism means whereby the 
Operating means for the feed mechanism of the 
first-mentioned unit is stopped upon the mecha 
nism completing a predetermined cycle, and elec 
tric means controlled by the mechanism of the 
said other unit for starting operation of the oper 
ating means of the feed mechanism of the first 
mentioned unit at predetermined intervals. 

11. In combination, two units, one including a 
feed mechanism and an electric power means for 
operating the feed mechanism, the other includ 
ing a feed mechanism and operating means for 
the feed mechanism, the feed mechanisms being 
related so that one mechanism is operable to feed 
objects to the other mechanism, means whereby 
the operating means for the feed mechanism of 
the first-mentioned unit is stopped upon the 
mechanism completing a predetermined cycle 
and electric means controlled by the mechanism 
of the said other unit for starting operation of 
the operating means of the feed mechanism of the 
first-mentioned unit at predetermined intervals, 
said electric means including a Switch in the en 
ergizing circuit of the Said power means, a contact 
circuit governing the SWitch, and a timer in the 
contact circuit operated by the Operating means 
of the feed mechanism of said other unit. 
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