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PUSI-IER RAM AND QUENCH CAR TRAVEL 
SYNCI-IRONIZATION SYSTEM 

BRIEF SUMMARY OF THE INVENTION 

A system for coordinating and synchronizing the 
movement of the pusher ram of a pushing machine and 
the movement of the quench car includes pulse gener 
ating apparatus on both the pusher ram and on the 
quench car, and pulse receiving visual apparatus in the 
locomotive. Thus, the locomotive operator can observe 
the relative position of the ram in the oven and the 
quench car relative to the oven during the pushing cy 
cle. 
For a further understanding of the invention and for 

features and advantages thereof, reference may be 
made to the following description and the drawing 

LII 

v 

which illustrates a preferred embodiment of a system in - 

accordance with the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawing: 
FIG. 1 is a simplified schematic electrical diagram of 

a system in accordance with the invention; and 
FIG. 2 is a similar electrical diagram of an automatic 

quench car control associated with the system of FIG. 
1. 

DETAILED DESCRIPTION 

In general, the system of the present invention, as 
represented by the embodiment shown in the electrical 
diagrams of FIGS. 1 and 2, operates to allow the 
quench car locomotive operator to determine the posi 
tion of the quench car in relation to the position of the 
pusher ram at any moment during the push and in rela 
tion to the amount of coke pushed from an oven. 
The system of the invention may best be understood 

by referring to FIGS. 1 and 2 and the description of the 
sequence of events during a pushing cycle. 
The pusher ram operator causes the ram to move to 

ward the face of an oven to be pushed; it is understood, 
of course, that the pusher and coke side doors have 
previously been removed, that the pushing ram and 
coke guide equipment are aligned, and that all else is 
in order to commence pushing. At the face of the oven 
on the pusher side, limit switch LSl-l closes when the 
ram contacts the cam limit switch. The pusher ram 
pulser unit PUI has been activated and, when LSl-l 
closes, relay RD-l is energized; closing the circuit to a 
transmitter. 
A pusher ram drive control contact PF-l has been 

previously closed, since it is in the ram forward drive 
circuit. Pusher ram drive control contact PR-l remains 
inactive; but, it would be actuated and closed should 
the pusher ram operator need to reverse the direction 
of movement of the ram for any reason after the ram 
has moved part way into the oven. 
A signal is then sent from the transmitter through the 

collector rails of the pusher machine and quench car 
locomotive to a receiver in the quench car locomotive. 
Whereupon, the RD-3 signal path in the receiver nor 
mally open, closes. Also the forward movement contact 
PF-3, also normally open, closes, since the ram is mov 
ing forward in the oven. 
When contact RD-3 closes, relay PRD-l is energized 

and closes a circuit to a stepping motor STP on the 
pushing ram. The signal carried by the RD circuit is a 
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2 
steady signal; whereas, the signal carried by each of the 
PF and PR circuits is a pulsing signal. 
When the pusher ram has moved into the oven far 

enough to deposit enough coke in the end of the 
quench car. the quench car locomotive will be started. 
Pulser PU2, located on the quench car. is energized 
and contact CF in the forward drive circuit closes, 
thereby completing a circuit to a stepping motor STQ. 
Both stepping motor STP and stepping motor STQ 

continue to receive pulses and the respective pusher 
ram and the quench car indicators will show the rela 
tive positions of the pusher ram and the quench car. 
The pusher ram and the quench car continue to move 
in their respective ways until one of several things oc 
curs to stop the operations. 
When the pusher ram reaches the end of its stroke. 

limit switch LSl-2 opens under the in?uence of a 
pusher ram cam, and shuts off all signals to and through 
the transmitter. Relay PRD-l is de-energized and 
closes and energizes a circuit to the reset relay RS. It 
is possible also to manually operate the reset relay to 
accomplish the same thing. 
Should either stepping motor STP or stepping motor 

STQ move to its maximum position ahead of time, the 
stepping motor that is ahead activates RS-2 by limit 
switches LSP-3 and LSQ-3. Relays PRS-l and QRS-I 
are energized, whereupon the reset motor starts which 
drives reset pulser PU3. Pulser PU3 sends pulses to 
both stepping motors STP and STQ, but in the reverse 
direction to reset the respective indicators. 
The stepping motors continue to turn until the indi 

cators return to their original starting positions. Where 
'upon, LSQ-l and LSP-l open and, simultaneously, 
when both indicators are reset, relay R5-2 is de~ 
energized. The pulser motor is stopped and reset pulser 
PU3 is disconnected from the reset circuits. 
When the pusher ram has traveled its full stroke and 

makes contact with limit switch LSl-2, a light indicator 
and horn sound in the control cab of the pushing ma 
chine. This alerts the pushing machine operator who 
then reverses the movement of the pusher ram and re 
tracts it from the oven. 

In like manner, when the quench car locomotive op 
erator sees a light and hears a horn sound as the reset 
operations take place, he knows that the pushing oper 
ation is completed and he then manually activates the 
locomotive controls to move the quenching car to the 
quenching station. 

All is now ready for the next push. The foregoing de 
scribes how the quench car indicator and the pusher 
ram indicator operate whether the quench car move 
ment is controlled manually by an operator or automat 
ically. If an automatic drive system or electrical circuit 
is used to move the quench car at a rate of speed that 
is comparable to the rate at which the coke is being 
pushed by the pusher ram, then the following operation 
takes place. 

Referring to FIG. 2, when the pusher ram is moving 
forward and the pusher ram pulser PUl is emitting sig 
nals, relay P1X of FIG. 2 will send pulses to STQF 
(stepping motor); the circuit of FIG. 2 being connected 
to that of FIG. I at the lines A and B. In like manner, 
when the quench car is moving and the pulser PU2 is 
emitting signals, relay QIX will also send pulses to 
STOP. 
Pulses from P1X relay will cause forward movement 

of the stepping motor and pulses from QlX will cause 
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reverse movement of STQF. So, if both relays ‘P1X and 
QlX are pulsing an‘ equal‘ number of times for any 
given period, then STQF will not move. 

' ‘Under this condition, relay 1Fv would drive the 
quench car at a slow speed to catch coke. lf PlX relay 
“pulses faster than QlX relay, then STQF will move for 
ward at a rate controlled by the difference in the pulses 
of the two relays. Then, the pusher ram is pushing coke 
faster than the quench car is catching coke. 
Under this condition, STQF moves the cam limit 

switch onto step 2F speed control of the quench car, 
which allows 01X to catch up to the rate of pulsing of 
relay P1X and to overtake it perhaps. 

In this instance STQF will begin to receive more re 
verse pulses and drive the rotary cam limit switch from 
the higher second control speed (2F) of the quench car 
to again effect a balance. 
QlX may overtake and get ahead of P1X relay and 

then drive STQF in a reverse direction. This will shut 
off “the power supply to the quench car momentarily 
until a balance is again restored between the pulsing re 
lays. Ideally, the speed of the quench car will be equal 
to the speed of the pushing ram. 

Resetting of the stepping motor STQF and cam limit 
switch may be accomplished in the same manner as 
stepping motors STP and STQ by making a connection 
to these circuits at the proper points. 
From the foregoing description .of one embodiment 

of the invention, those skilled in the art should recog 
nize many important features and advantages of it, 
among which the following are particularly signi?cant: 
That the pusher ram and quench car travel synchro 

nization system of the present'invention operates auto 
matically, thereby reducing significantly the usual 
human error problem in synchronizing the activity on 
opposite sides of a coke oven battery; , 
That the system is simple to construct, but yet is ef 

fective and easy to install. 
Although the invention has been described herein 

with a certain degree of particularity it is understood 
that the present disclosure has been made only as an 
example and that the scope of the invention is defined 
by what is hereinafter claimed. 

1 claim: , 
l. A system for synchronizing the travel of a pusher 

ram in a coke oven chamber with the travel of a coke 
quenching car receiving hot coke from the oven cham 
ber and propelled by a locomotive relative to such oven 
chamber, wherein the improvement comprises: 

a. switch means activated by said pusher ram as it 
moves toward and into an oven chamber to be 
pushed and closing an electrical circuit; 

b. a pulse transmitter in said circuit which is activated 
when said switch means closes that emits pulses; 

c. electrical receiver means in said locomotive that 
receives said emitted pulses and thereafter ener 
gizes an electrical circuit wherein there is 

d. a ?rst stepping motor that actuates said pusher ram 
in a step-by-step manner responsive to the received 
pulses and circuit energization; 

e. a pulser in said quenching car that is energized by 
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4 
a signal emitted by said receiver; _ . 

f. a second stepping motor that is energized by said 
pulser and that moves said quenching car in a step 
by-step manner in sequence with said pusher ram; 
and . ‘ 

g. indicator means in said locomotive that is respon 
sive to the actuation of said stepping motors and 
indicates the relative positions of the pushing ram 
and the quenching car. I 

2. The invention of claim 1 including: 
a. means actuated by said pusher ram at the end of 

its stroke for de-energizing said circuitry; and 
b. a reset pulser energized by said means that sends 

electrical pulse signals to both of said indicators 
whereby they are reset to initial positions. 

3. The invention of claim 2 including: 
a. switch means, actuated when said indicators return 

to the initial position, that de-ener‘gize a power cir 
cuit to said pulse transmitter. 

4. A system for synchronizing thetravel'ofa pusher 
ram in a coke oven chamber with the travel of a coke 
quenching car receiving hot coke from the oven cham 
ber and propelled by a locomotive relative to such oven 
chamber, wherein the improvement comprises: 

a. switch means activated by said pusher ram as it 
moves toward and into an oven chamber to‘ be 

pushed that closes an electrical circuit; 
b. a first pulser energized when said switch closes that 
emits pulse signals as said pusher ram moves into 
said oven chamber; ‘ 

c. a first stepping motor actuated to turn in one direc 
tion responsively to said pulse signals; 

d. a second pulser that emits pulse signals as said 
quench car receives coke pushed from said oven 
chamber and moves relative thereto; and 

e. means sending electrical signals from said second 
' pulser to said stepping motor whereby said step 
ping motor turns in a direction opposite to said’one 
direction, said stepping motor being so constructed 
that it does not rotate when the pulse signals from 
said ?rst and said second pulsers are equal in num 
ber during any period of time. " 

5. The invention of claim 4 wherein:.. 
a. said stepping motor rotates’ in a direction to move 

said quench car at a fasterrate of speed when the 
number or pulses received from said second pulser 
is less for said period of time than the number of 
pulses received from said first pulser; and wherein; 

b. said stepping motor, when it receives more pulses 
from said second pulser than from said ?rst pulser, 
actuates a rotary cam limit switch to effect control 
of the speed of said quench car, to thereby effect 
a balance of position between the quench car and 
the pusher ram. , I 

6. The invention of claim 4 wherein: 
a. said stepping motor. when‘it receives more pulses 
from said first pulser than from said pulser actuates 
a rotary cam limit switch to effect control of the 
speed of the quench car to thereby effect a balance 
between the quench car and the pusher ram. 

* * * * >l< 


