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This invention relates to motor controllers and 
is particularly applicable to controilers for no 
tor driven machines such as metal draw benches. 
Draw benches are ordinarily provided With a 

stationary die, a traveling carriage having a plies' 5 
associated thereWith for gripping the stock to be 
drawn, and a motor driven chain to Which the 
carriage is adapted to be hooked for operation 
in a direction to draw the Stock through the die. 
It is common practice to employ a compound 
Wound direct current motor for operating the 
Chain and to operate Such motor at its base 
speed or in other Words, its full field Speed when 
the carriage is disconnected from the chain. 
Thus When the carriage is hooked to the chain 
for a dra Wing operation the same is quickly ac 
celerated, and in practice it has been found that 
With the chain motor operating at base speed 
the rate of acceleration of the carriage is such 
that the plier is frequently jerked loose from the 
Stock at the beginning of the draw. 
The present in Vention has among its objects 

to provide an improved controller for machines 
of the aforesaid character which overcomes the 
aforementioned objection. 
Another object is to provide a controller for 

machines of the aforesaid character which pro 
Vides for idling operation of the chain motor at 
a Speed lower than base speed to thereby provide 
for Cushioning of the shock which occurs at the 
beginning of a drawing operation. 
Another object is to provide a controller of 

the aforesaid character having improved means 
for accelerating the chain motor to a predeter 
mined maximum drawing speed upon starting of 
a dra Wing operation. 

Various other objects and advantages of the 
invention will hereinafter appear. 
The accompanying drawings illustrate an em 

bodiment of the invention which will now be de 
Scribed, it being understood that the controller 
illustrated is adapted for use in connection with 
machines of Various types other than that shown 
in the drawing, and that the same is susceptible 
of modification without departing from the spirit 
and Scope of the appended claims. 
In the drawings, 
Figure 1 is a straight line diagrammatic repre 

Sentation of a controller embodying the inven 
tion, and 

Fig. 2 is a key illustration of the switches and 
relays embodied in Fig. 1. 
The illustration of the switches and relays in 

Fig. 2 shows them with their coils and contact 

() 

5 

20 

40 

50 

SS 

members disposed in horizontal alignment With 
their positions in the straight line circuits of 
Fig. 1 so that the reader may readily determine 
the position of the coil and contact members of 
any switch or relay in the straight line circuit. 
The reference characters also serve as a guide 
to the relation between the operating coils of 
the switches and relays and their aSSociated Con 
tacts. For example, switch M is provided with 
an operating coil M and contacts M2, M3 
and M4. 
The switches and relays are named as follows: 

M-Main switch 
AS-Armature shunt switch 
1A 
2A 
3A) Armature accelerating switches 
4A 
5A 

E} Field accelerating switches 
CT 
2CT 
FA 
FD 
LR-Load relay 
VR-Voltage relay 
UW-Under voltage relay 
1CR 
: Control relays 
3CR, 

Referring now to Fig. 1, the same illustrates 
a draw bench of a conventional type including 
a stationary die block , a traveling carriage 2 
having a plier 3 associated thereWith for gripping 
the stock to be drawn through the die, and a 
motor driven chain 4 which is adapted to be 
engaged by a releasable hook 5 aSSociated with 
carriage 2 to move said carriage aWay from the 
die block for a drawing operation. The draw 
bench is also provided With a motor drive (not 
shown) which is adapted upon disconnection of 
hook 5 from chain to effect return of carriage 
2 from the end of itS Stroke to starting position. 
Chain i is driven by a direct current motor is 

having an armature A, a Series field winding Sir 
and a shunt field winding SH.F. The supply 
circuit for said motor is indicated by lines Ll, 
L2 and main Switch M provides for connection 
of armature A and series field winding F across 
said lines in Series With a resistance R. Ac 
Celerating SWitches A, 2A, 3A and 4A provide 
for connection of resistances. R2, R3, R4 and R5, 
respectively, in parallel With resistance Rf and 
accelerating SWitch 5A provides for exclusion of 
all of the resistances R to R5, inclusive, from 
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the armature circuit of the motor. The arma 
ture shunt SWitch AS provides for connection of 
a resistance R. across the terminals of armature 
A. The shunt field Winding SH.F is permanently 
connected across lines L., L2 in Series with a 
Speed regulating rheostat and field accelerating 
SWitches FA and 2FA provide for shunting of 
resistance SectionS r and r2 of Said rheostat. 
Main switch and certain other of the afore 

ninentioned Switches are controlled by the under 
Voltage relay UW Which in turn is controlled by 
a Snap SWitch marked "Safe On,' a normally 
open push button SWitch marked "Start' and a 
normally closed push button SWitch marked 
'Stop. The arnature shunt SWitch AS is con 
t"Oled by the Voltage relay WR and armature 
accelerating SWitches 2A to 5A and field accel 
erating Switches FA and 2FA are controlled by 
the timing relays CT, 2CT, FA and FD, control 
relays CR, 2CR and 3CR and by the load relay 
E.R. The controller also includes a normally open 
push button marked "Fast,' a normally closed 
push button marked "Slow' and two limit 
SWitches I.S and LS2 Which are associated with 
the draw bench carriage 2. 
The aforementioned switches and relays with 

the exception of voltage relay WR and load relay 
LR are operated by current from lines L3 and L4 
Which are energized from lines L., L2 through 
the medium of knife Switches KS and KS2. The 
Voltage relay WR is provided with an operating 
Winding WR which is permanently connected 
acroSS the terminals of armature A. Load relay 
IR is provided With a series operating winding 
IR and a Shunt Operating winding LR2. 
Series Operating Winding LR is connected in the 
almature Circuit of the motor and the current 
in the Shunt Operating winding LR2 is controlled 
by two adjustable rheostats 9 and 0 and a plu 
i’ality of resistances r3, rá and r5. The adjusting 
ariil of rheostat 9 is mechanically connected to 
the adjusting arm of Speed regulating rheostat it 
and Winding LR2 is connected between the ad 
justing arms of rheostats 9 and O. One terminal 
of rheostat 9 is connected to line L3 and the op 
posite terminal thereof is connected to line L4 
thl'Ough the medium of resistance r3. One 
terminal of rheostat f is connected to line L3 
through the medium of resistance ra and the 
Other terminal thereof is connected to line L4 
through the medium of resistance r5. Winding 
ER2, rheostatS 9 and 0 and resistances r3, ra 
and r3 form a Wheatstone bridge circuit by means 
of Which Winding LR2 is controlled to assist the 
Series Winding LR of the load relay upon setting 
of Speed regulating rheostat T in low speed posi 
tions and to oppose said series winding upon 
Setting Of Said Speed regulating rheostat in high 
Speed positions. 
Each of the relays FA, FD, CT and 2CT has 

a COndenser C and a resistance rs connected in 
Series acroSS the terminals of its associated oper 
ating Winding. Each of said condensers is 
charged upon establishment of the energizing 
circuit for its aSSociated relay and each acts to 
delay dropping Out of its associated relay upon 
intel'ruption of the energizing circuit therefor. 
The function and operation of the aforede 

Scribed controller and the circuit connections 
thereof Will now be more fully described. 
Upon closure of knife switches KS and KS2 

Supply lines L3 and L4 are energized and field 
timing relay FA, armature timing relays CT 
and 2CT and control relay 3CR, all respond, the 

The 

O 

20 

25 

30 

3. 5 

4. 5 

5 5 

60 

Operating Windings thereof being energized from 75 

2,355,32i. 
Said Supply lines by the following circuits. 
Operating winding FA of timing relay FA is 
energized by a circuit extending through con 
trol relay contacts CR4 and accelerating Switch 
contacts 5A5. Operating winding CT of tim 
ing relay CT is energized by a circuit extend 
ing through accelerating Switch contacts A4. 
Operating winding 2CT of timing relay 2CT is 
energized by a circuit extending through acceler 
ating Switch contacts 3A3. Operating winding 
3CR, of control relay 3CR is energized by a cir 
cuit extending through control relay contacts 
CR6 and timing relay contacts FD4. 
ASSunning now that motor 6 is to be started, 

hook 5 of the draw bench carriage 2 is discon 
nected fron chain 4 and the “Safe On' Switch 
is moved into closed position. The “start' push 
button is then momentarily depressed and upon 
closure thereof field accelerating switches FA 
and 2FA and under Voltage relay UV respond, 
the Operating Windings thereof being energized 
from lines L3, L4 by the following circuits. Oper 
ating Winding FA? of field accelerating switch 
FA is energized by a circuit extending through 

field timing relay contacts FA3 and control relay 
contacts CR2 and 2CR2. Operating winding 
2FA f of field accelerating Switch 2FA is ener 
gized by a circuit extending through contacts 
FA2 and FD2 of timing relays FA and FD. Op 
erating winding UVI of under voltage relay UV 
is enelgized by a circuit extending through con 
tacts CT2 and 2CT2 of timing relays CT and 
2CT. Upon release of the “start' push button 
the aforedescribed energizing circuits for field 
SWitches FA and 2FA and under voltage relay 
UV are maintained through the medium of the 
under Voltage relay contacts UV2. Upon response 
Of the under Voltage relay UV switch M responds, 
the Same being energized by a circuit extending 
from line L3 through the “safe on' switch, 
through contacts UV3 of said under voltage relay, 
through accelerating switch contacts 2A3, 4A3 
and 5A3 and through the operating winding M 
Of Said main Switch to line L4. 
Upon response of the field accelerating switches 
FA and 2FA the shunt field winding SH.F of 

the motor is connected directly across lines L, 
L2 and upon response of main switch M, armature 
A and Series field winding F are connected across 
lines I., L.2 in series with resistance R. Motor 
6 is thus started and at a predetermined low 
counter E. M. F. of the motor operating winding 
WR effects response of the voltage relay VR. 
Voltage relay VR in responding establishes an 
energizing Circuit for the armature shunt switch 
AS extending from line L3 through the “safe on' 
SWitch, through under voltage relay contacts 
UV3, through contacts 5A4 and A3 of acceler 
ating Switches 5A and A, through the Voltage 
relay contacts VR2, and through the Operating 
Winding AS of Said accelerating switch to line 
I4. Upon response of armature shunt SWitch AS 
the contacts AS2 thereof connect resistance r 
aCrOSS the terminals of armature A. 
Upon Starting of the motor, winding LR is 

energized to effect response of the load relay LR. 
With Carriage 2 of the draw bench in Starting 
position limit SWitch LS2 is closed, and upon re 
Sponse of the armature shunt switch AS control 
relay CR is energized by a circuit extending from 
line L3 through the limit switch LS2, through 
the armature shunt switch contacts AS4, through 
field accelerating switch contacts 2FA3, through 
the "slow' push button and through the oper 
ating winding CR of said control relay to line 
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L4. Upon response of control relay CR, a main 
taining circuit for its operating winding f(R is 
established through the medium of its contacts 
|CR, the load relay contacts LR3 and the “slow' 
push button. Also control relay CR in respond 
ing interrupts the aforedescribed energizing cir 
cuit for control relay 3CR by opening of con 
tacts CRS. 
The resistances R. and RT are designed to 

provide for operation of motor 6 at a relatively low 
Speed, as for example 50% of full field or base 
speed when the motor is merely idling to operate 
chain 4. These resistances are also designed to 
provide a steep torque characteristic So that even 
a relatively light load on the motor will cause an 
appreciable drop in the speed thereof. 
ASSunning noW that hook 5 of carriage 3 is 

dropped into engagement with chain 4 to start a 
drawing operation. Carriage 3 is almost instantly 
jerked to a speed corresponding to the speed of 
the chain and When the Stock is drawn into the 
die motor iS Subjected to an increased load 
Which reduces the Speed thereof. If the load im 
posed. On the motor at the start of the draw is 
eXtremely light the motor does not slow down ap 
preciably, but for heavier loads there is a very 
considerable drop in the motor Speed. As will 
noW be set forth, the limit switch LS operates 
upon extremely light load conditions at the start 
of a draw to initiate acceleration of the motor 
and under heavier load conditions at the start 
of a draw Voltage relay WR operates to initiate 
acceleration of the notor. 
Woltage relay WR is calibrated to drop out upon 

a relatively Small reduction in the Speed of the 
motor at the start of a draw and upon dropping 
out of Said relay the contacts WR2 thereof inter 
rupt the aforedescribed energizing circuit for the 
arnature shunt, SWitch A.S. Upon deenergization 
of the armature shunt switch AS the contacts 
AS2 thereof open to exclude resistance R from 
the notor circuit, and the Contacts AS3 thereof 
close to establish an energizing circuit for the 
armature accelerating Switch. A extending from 
line L3, through control relay contacts CR3, 
through main Switch contacts M4, through shunt 
switch contacts AS3 and through the operating 
Winding Alf of said accelerating Switch to 
line I4. 

If the load imposed on notor 6 at the start of a 
draw is extremely light, Voltage relay WR remains 
in its attracted position and When the draw 
bench carriage 2 has moved a short distance 
away from die block init switch LS closes to 
establish an energizing circuit for the armature 
accelerating switch A extending from line L3, 
through control relay contacts C3, through main 
Switch contacts M4, through the limit switch LS 
and through the operating winding All of said 
accelerating Switch to line L4. Upon response of 
accelerating switch. A the contacts A3 thereof 
Open to interrupt the aforedescribed energizing 
circuit, for armature Shunt SWitch AS. 
Thus under either extremely light or heavy 

load conditions at the start of a draw resistance 
RT is excluded from the motor circuit and re 
sistance R2 is connected in Shunt With resistance 
R by accelerating switch contacts A2 to effect 
acceleration of the motor. As Will now be set 
forth, upon response of accelerating SWitch. A 
armature accelerating Switches 2A, 3A, 4A and 
5A close and field accelerating Switches FA and 
2FA open in the order named to accelerate the 
motor and bring the same up to a Selected maxi 
mum, drawing Speed determined by the Setting of 
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3 
rheostat 7. Upon response of accelerating switch 
A the contacts A4 thereof open to interrupt the 
aforedescribed energizing circuit for the operating 
Winding CT of timing relay CT and said relay 
then drops out after a given period of delay 
Caused by the discharge of its associated con 
denser C. Upon dropping out of relay CT con 
tacts CT3 close prior to contacts CT4 and said 
ContactS in closing establish energizing circuits 
for the operating Windings 2A and 3A of ac 
celerating SWitches 2A and 3A through the 
medium. Of control relay contacts CR3 and main 
Switch contacts M4. Accelerating switch contacts 
2A2 and 3A3 are thus closed sequentially to con 
nect resistances R3 and R4 in parallel with re 
sistances R. and R2. 

If Voltage relay WR has dropped out the same 
recloses at Some point during acceleration of the 
notor and upon reclosure thereof establishment 
of the aforedescribed energizing circuit for the 
operating Winding AS of armature shunt switch 
AS is prevented by opening of contacts A3 of ac 
celerating SWitch A. Upon response of accelerat 
ing SWitch 2A the aforedescribed energizing cir 
cuit for the Operating Winding M of main Switch 
M is interrupted by opening of accelerating switch 
contacts 2A3 and said main switch operating 
winding is then maintained energized through 
the medium of rain SWitch contacts M3. 
Upon response of accelerating Switch 3A the 

contacts 3A3 thereof interrupt the aforedescribed 
energizing circuit for timing relay 20T and said 
relay then drops out after a given period of 
delay due to the discharge of its associated con 
denser C. Upon dropping out of relay 20T con 
tacts 2CT4 close prior to closure of contacts 
2CT3. Closure of contacts 2CT4 establishes an 
energizing circuit for the operating winding 4A 
of accelerating SWitch 4A through the medium of 
control relay contacts CR3 and main Switch 
contacts M4. Closure of timing relay contacts 
2CT3 establishes an energizing circuit for the 
Operating Winding 5A of accelerating switch 5A 
through the medium of the 'safe on' switch, 
under voltage relay contacts UV3, control relay 
contacts 3CR2 and field accelerating switch con 
tacts FA3. Accelerating switch contacts 4A2 and 
5A2 are thus closed in the order named to first 
Connect resistance R5 in parallel with resistances 
R, R2, R3 and R4 and to thereafter exclude all 
of Said resistances from the armature circuit 
Of the motor. 
Upon Starting of the drawing operation limit 

switch. LS2 is opened by the carriage 2 and upon 
Opening of Said limit Switch the operating winding 
CR, of relay CR is maintained energized through 
the medium of load relay contacts LR3, control 
relay contacts CR and the “slow' push button. 
With relay CR energized the aforedescribed 
energizing circuit for timing relay FA is con 
trolled by accelerating switch contacts 5A5. 
Thus upon response of accelerating Switch 5A 
timing relay FA drops out after a given period 
of delay due to the discharge of its associated 
condenser C. Upon dropping out of timing relay 
FA the contacts FA2 and FA3 thereof open in the 
Order named to interrupt the aforedescribed ener. 
gizing circuits for the operating windings 2FAf 
and FA of field accelerating switches 2FA and 
FA. Contacts 2FA2 and FA2 of the field ac 

celerating SWitches are thus opened to include 
Speed regulating rheostat 7 in the shunt field 
circuit. Of the motor. 
From the foregoing it is apparent that lipOn 

starting of a drawing operation resistances R2, 



4. 
R3, R4 and R5 are successively connected in 
parallel with resistance R, and thereafter all of 
said resistances are excluded from the armature 
circuit for acceleration of the motor. Also upon 
exclusion of all of the armature resistances field 
regulating rheostat T is included in the shunt 
field circuit of the motor to bring the motor up 
to a selected maximum dra Wing Speed deter 
mined by the setting of Said rheostat. 
Upon dropping out of timing relays CT and 

2CT during acceleration of the notor the coll 
tacts CT2 and 2CT2 are opened and the operat 
ing winding UV is then maintained energized 
through the medium of a resistance r to hold 
under voltage relay UW in closed position. Upon 
dropping out of timing relay FA, during accel 
eration of the motor, contacts FA3 are opened 
and the operating winding 5A is then maintained 
energized through the medium of resistance ra 
to prevent dropping out of accelerating switch 
5A. Upon dropping out of field accelerating 
switch FA the contacts A4 and control relay 
contacts CR5 establish an energizing circuit for 
the operating winding FDI of timing relay FD. 
Timing relay FD in responding closes its contacts 
FD3 to establish an energizing circuit for the Op 
erating winding 2CR of control relay 2CR and 
upon response of said control relay the Operating 
winding FAE is energized through the medium of 
contacts 2CR3 to effect reclosure of timing relay 
FA. Upon reclosure of timing relay FA, control 
relay contacts CR2 and 2CR2 are in open posi 
tion to prevent energization of the operating 
winding fA of accelerating switch FA and the 
timing relay contacts FD2 are in open position to 
prevent energization of the operating Winding 
2FA of accelerating switch 2FA. 
Assuming now that the drawing operation is 

completed or that the stock breaks or slips out 
of engagement with pliers 3 during the drawing 
operation, the motor becomes unloaded and load 
relay LR drops out to interrupt the aforede 
scribed energizing circuit for control relay CR 
by opening of its associated contacts LR3. The 
current in the shunt operating winding LR2 of 
load relay LR is controlled as hereinbefore Set 
forth and said winding acts in conjunction With 
the series winding LRf to insure dropping out of 
said relay at various running speeds immediately 
upon unloading of the drawing mechanism and 
regardless of the fact that there may be only a 
slight reduction in load when the stock breaks or 
leaves the die. Depression of the "slow' push 
button also interrupts the aforedescribed ener 
gizing circuit for the operating winding CR of 
control relay f (R. As will now be set forth, upon 
dropping out of relay CR resistance R is in 
cluded in the armature circuit of the motor, Speed 
regulating rheostat is excluded from the Shunt 
field circuit of the motor and resistance R is 
connected across the motor armature to provide 
for operation of the motor at its slow idling Speed. 
Upon dropping out of control relay CR, the 

contacts CR2 thereof close to re-establish the 
aforedescribed energizing circuit for the operat 
ing winding FAi of field accelerating switch FA 
and said switch in responding shuntS resistance 
section r of speed regulating rheostat . Also 
upon dropping out of control relay CR, the con 
tacts CR3 thereof interrupt the aforedescribed 
energizing circuits for accelerating Switches A, 
2A, 3A and 4A to provide for dropping out of Said 
switches. Upon dropping out of accelerating 
switch. A contacts A4 reestablish the energizing 
circuit for the operating winding CT of control 
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relay CT and upon dropping out of accelerating 
switch 3A contacts 3A3 re-establish the energiz 
ing circuit for the operating winding 2CT of 
control relay 20T. Upon response of field ac 
celerating Switch FA the contacts FA4 thereof 
open to interrupt the energizing circuit for oper 
atting winding FD of timing relay FD and said 
tinning relay then drops out Subject to a given 
period of delay due to the discharge of its as 
Sociated condenser C. Upon dropping out of tim 
ing relay FD contacts FD2 close prior to opening 
of the contacts FD3 thereof. Closure of contacts 
FD2 re-establishes the aforedescribed energizing 
circuit for the operating Winding 2FA of field 
accelerating switch 2FA and said Switch in re 
sponding closes its contacts 2FA2 to shunt re 
sistance Section r2 of speed regulating rheostat 7. 
Opening of timing relay contacts FD3 interrupts 
the energizing circuit of Winding 2CR of control 
relay 2CR and closure of the timing relay con 
tacts FD-3 re-establishes the energizing circuit of 
operating winding 3CR of control relay 3CR. 
Control relay 3CR in responding opens its con 
tacts 3CR2 to interrupt the aforedescribed ener 
gizing circuit for the operating winding 5A of 
accelerating Switch 5A and upon dropping of said 
accelerating switch resistance R, f is re-included 
in the armature circuit of the motor. Upon 
dropping out of accelerating Switch 5A the con 
tacts 5A thereof re-establish the aforedescribed 
energizing circuit for the operating winding AS 
of arnature shunt Switch AS and said armature 
Shunt switch in responding re-connects resistance 
R7 across the terminals of armature A. The mo 
tor is thus decelerated and brought to its low 
idling Speed under no load conditions. 
The controller also operates to effect automatic 

acceleration of the motor from its slow idling 
Speed to its selected maximum drawing speed 
upon depression of the "fast' push button. 
Closure of the "fast' push button establishes an 
energizing circuit for the operating winding 
CR? of control relay CR through the medium 
of the "slow' push button. With the motor oper 
ating at slow idling speed load relay LR is in 
closed position and upon release of the "fast' 
push button the operating winding CR of con 
trol relay CR is maintained energized through 
the medium of load relay contacts LR3 and con 
trol relay contacts CR. Upon response of con 
trol relay CR contacts CR.3 close to establish 
the aforedescribed energizing circuit for the op 
erating Winding All of accelerating Switch A. 
Upon response of accelerating switch A the ar 
mature shunt Switch AS is opened and the timing 
relays CT, 2CT and FA then operate as herein 
before set forth to effect sequential response of 
aimature accelerating switches 2A to 5A and field 
accelerating SWitches FA and 2FA for accelera 
tion of the motor to the speed determined by the 
setting of rheostat 7. 
Upon depression of the "stop' push button the 

aforedescribed maintaining circuit for the oper 
ating Winding UV? of the under voltage relay is 
interrupted and upon dropping out of said relay 
the contacts UV2 and UV3 thereof interrupt the 
aforedescribed energizing circuits for main switch 
M, accelerating switch 5A, armature shunt switch 
AS and field accelerating switches FA and 2FA. 
Upon dropping out of main switch M the con 
tacts M2 thereof open to effect stopping of the 
notor and the contacts M4 thereof open to in 
sure deenergization of accelerating switches A, 
2A, 3A and 4A. 
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What I claim as new and desire to secure by 

Letters Patent, is: 
l. The combination with a direct current motor 

and a machine driven thereby, of means for start 
ing Said motor and for causing the same to nor 
mally operate at a predetermined slow speed 
below its base or full field speed with said man. 
chine in an unloaded condition, and means asso 
ciated With said former means for accelerating 
said notor to a selected maximum speed when 
the load. On Said machine exceeds a predeter 
mined value. 

2. The combination. With a direct current notor 
and a machine driven thereby, of means for start 
ing Said motor and for callsing the same to nor 
mally operate at a predetermined slow speed be. 
low its base or full field Speed with said machin2 
in an unloaded condition, and maans associated 
With said former means and responsive upon 
slowdown of said motor below said normal spaed 
due to loading of said machine for effecting ac 
celeration of said motor to a selected maximum 
Speed. 

3. The combination With a direct current motor 
and a machine driven thereby, of means for start. 
ing said motor and for causing the same to nor 
rinally operate at a predetermined slow speed be 
low its base or full field Speed with said machine 
in an unloaded condition, and means a SSociated 
With said former means for automatically acceler 
atting Said motor to a selected maximum speed 
upon loading of said machine and for autonnati 
cally decelerating said motor to said predeter 
mined slow Speed upon unloading of said machine. 

4. The combination with a direct current driv 
ing notor and a machine driven thereby, of a 
resistance to be connected in series in the arma 
ture circuit of said motor, a second resistance to 
be connected across the amature of said motor, 
means for establishing power connections for 
Said motor and for including said resistances in 
the armature circuit thereof to provide for nor 
inal Operation of said motor at a relatively slow 
Speed below its base or full field speed with said 
machine in an unloaded condition, and accelerat 
ing means for automatically excluding said re 
Sistances from the armature circuit of said motor 
When the load on said machine exceeds a prede 
termined value. 

5. The combination with a direct current motor 
and a machine driven thereby, of a resistance to 
be connected in series in the armature circuit of 
Said motor, a second resistance to be connected 
aCrOSS the alrmature of said motor, means for 
establishing power connections for said motor and 
for including said resistances in the armature cir 
cuit of Said motor to provide for normal opera 
tion of Said motor at a speed below its base or 
full field Speed with said machine in an unloaded 
condition, accelerating means for automatically 
excluding said resistances from the armature cir 
cuit of Said motor when the load on said machine 
exceeds a predetermined value and decelerating 
means for re-including said resistances in the 
arnature circuit of said motor when the load on 
Said machine drops below said predetermined 
Value. 

6. The combination with a direct current motor 
and a machine driven thereby, of a series resist 
ance to be connected in the armature circuit of 
Said motor, a shunt resistance to be connected 
acroSS the armature of said motor, means for 
establishing power connections for said motor in 
cluding said series resistance, means for including 
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said shunt resistance in the motor circuit upon 
starting of said motor to provide for norminal Op 
eration of Said notCr at a predetermined Slow 
Speed below its base or full field Speed with said 
machine in an unloaded condition, and for ex 
cluding Said shunt resistance from the Inotor cil'- 
cuit upon slowdown of said motol due to a caded 
condition of said machine, and accelerating neas 
responsive upon eXclusion of said shunt resis:- 
ance from the motor circuit for automatically ex 
cluding Said series resistance from the motor cir 
cuit. 

7. The combination with a direct current motor 
and a machine driven thereby, of a series resist 
ance to be connected in the armature circuit of 
Said motor, a shunt resistance to be connected 
across the armature of said motor, means fol' 
establishing power collanections for said notor in 
cluding said series resistance, control means for 
said shunt resistance including a relay respon 
sive to counter E. M. F. Conditions in the notor 
circuit, said relay acting upon starting of said 
motor to include said shunt resistance in the 
motor circuit for normal operation of said notor 
at a predetermined slow speed below its base or 
full field speed with said machine in an unloaded 
condition, said relay also providing for automatic 
exclusion of Said shunt resistance from the notor 
circuit upon slowdown of said notor below said 
normal Speed due to loading of said machine, and 
means acting upon exclusion of said shunt resist 
ance from the motor circuit for automatically 
eXcluding Said Series resistance for acceleration 
of Said motor. 

8. The combination. With a direct current notor 
and a machine driven thereby, of a series resist 
ance to be connected in the armature circuit of 
Said motor, a shunt resistance to be connected 
across the armature of said motor, means for 
establishing power connections for said motor in 
cluding said series resistance, means acting upon 
starting of said motor for including said shunt 
resistance in the motor circuit to provide for 
normal operation of said motor at a predeter 
mined slow speed below its base or full field speed 
with said machine in an unloaded condition and 
for eXcluding said shunt resistance from the 
motor circuit upon slowdown of Said motor be 
low said predetermined speed due to loading of 
said machine, means acting automatically upon 
exclusion of said shunt resistance from the motor 
circuit to exclude said series resistance from the 
motor circuit for acceleration of the motor and 
decelerating means responsive to load conditions 
in the motor circuit for including said series and 
Shunt resistances in the motor circuit upon un 
loading of Said machine. 

9. The combination with a metal drawing ma 
chine and a driving motor therefor, of means for 
Starting said motor and for causing the same to 
normally operate at a predetermined slow speed 
below its base or full field speed when said draw 
ing mechanism is unloaded and in an initial posi 
tion for starting of the dra Wing Operation, means 
a SSociated With said former means for accelerat 
ing Said motor to a selected maximum speed. When 
said drawing mechanism is started out of initial 
position and subjected to a load exceeding a pre 
determined value, and means acting under load 
conditions below said predetermined value for 
accelerating said motor to said selected maximum 
Speed upon a given movement of said dra Wing 
mechanism. Out of initial position. 
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