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TWO-HAND CONTROL 

Basil J. Yanchenko, Syracuse, N. Y., assignor to 
The Prosperity Company, Inc., Syracuse, N.Y., 
a corporation of New York 

Application July 30, 1941, Serial No. 404,742 
(CI. 192—131) 13 Claims. 

This invention relates to two hand safety con 
trols for machines having an operating move 
ment dangerous to the operator, as punch 
preSSes, and other pressing machines, such as 
garment and laundry presses, and has for its ob 
ject a two hand control which requires the Si 
multaneous operation of both manuals to effect 
each operation, and which is ineffective to ef 
fect the Operation of the machine when only one 
manual is Operated, or When one manual is op 
erated more than a split second in advance of 
the other. 

It further has for its object means by which 
the operation of both manuals is required, but 
the operation need not be exactly simultaneous, 
but one manual may be operated a split second 
in advance of the other, or means for mo 
mentarily delaying the operation of disabling 
means when one manual is operated a split 
second in advance of the other. 
The invention further relates to an electrical 

two hand control in which the manuals are man 
ually Operated Switches., and also in which the 
control for the control member of the machine 
motor, which member is usually a valve operated 
by an electric motor or magnet, and has for a, 
further object a switch operated by the operat 
ing movement of the machine, or the motor 
which actuates the machine to hold the control 
member or Valve in its operated or open posi 
tion, after the manually operated Switches have 
been released. 
Other objects appear throughout the specifi 

cation. 
The invention consists in the novel features 

and in the combinations and constructions here 
in after Set forth and claimed. 

In describing this invention, reference is had 
to the accompanying drawings in which like 
characters designate corresponding parts in all 
the views. 

Figure 1 is a diagrammatic view illustrating 
this two hand control in its simplest form, as 
controlling the Operation of a control member 
for a machine, as a punch press, through an elec 
trically operated motor or magnet which oper 
ates the control member of the press. 

Figure 2 and 3 are diagrammatic views show 
ing means for momentarily retarding the dis 
abling means for a split second when the man 
Ual controls are not operated exactly simultane 
ously, Figure 2 showing the operation when only 
one manual is operated or depressed, and Figure 
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depressed substantially simultaneously or within 
ae. Split Second of each other. 

Figure 4 is a diagrammatic view showing the 
locking means operated by the operating nove 
ment of the machine for holding the control 
member for the machine in its operated position, 
that is, the valve in its position after both man 
tials have been released. 
The machine, the operation of which is to be 

controlled, is shown in Figure 1, as a punch press 
f, in which the head 2 moves down and up dur 
ing each operation. The punch press shown is 
of the type which is usually pedal controlled, the 
pedal controlling the engaging of a clutch and 
the clutch being a one-revolution or periodic 
clutch automatically thrown out upon each op 
eration or each revolution. As the operation 
of this type of clutch in punch presses is well 
known, further description is unnecessary. 

3 designates the pedal for controlling the 
clutch. 4 designates a motor, as a cylinder and 
piston, for operating the pedal 3. The cylinder is 
here shown as pivoted at 5 to the press and the 
piston rod at 6 to the pedal 3 or a lever substi 
tuted for the pedal 3. 
The two hand control of this invention for the 

motor 4 comprises an element shiftable oppo 
Sitely from central position, a pair of power op 
erated motors connected to said element to act 
equally in Opposite directions on the same when 
both are energized or hold said element in cen 
tral position, but to shift said element in one di 
rection or the other out of central position when 
Only one or the other of the motors is energized, 
a pair of manuals operable to effect the energiza 
tion of the motors of the pair respectively, a sec 
Ond or disabling control for the control member 
of the machine, the disabling control being nor 
mally in Operative position but shiftable out of 
Operative position by the shifting of said ele 
ment in either direction out of central position. 
The invention is here illustrated as applied 

to an electric control System, or where the mo 
tors used therein are electro-responsive motors, 
as magnets or Solenoids, although the invention, 
in its broader aspect, may also be applied to air 
Operated motors performing the function of the 
magnets or Solenoids. 
C designates the control member for the mo 

tor 4 of the machine, this being a two-way or 
combined intake and exhaust valve having a 
movable valve member having a normally open 
exhaust valve head E, and a normally closed 
intake valve head I, the valve member being 

3 showing the Operation when both manuals are 55 held in its normal position by a spring a. The 
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valve is connected to a Suitable Source of power, 
as compressed air, through a pipe 9. When the 
intake valve head I is open and the exhaust valve 
head E closed, obviously air Will pass from the 
pipe 9 through the valve casing C, and through 
a pipe O into the motor 4 to actuate the pis 
ton therein to depress the pedal 3 or the lever 
substituted therefor. When the valve member 
is in normal position with the intake head I 
closed and the exhaust head E Open, air can ex 
haust back through the valve from the motor 4. 

designates an electro-responsive motor, this 
being here shown as a magnet or Solenoid having 
its core 2 arranged to thrust, when energized, 
against the stem 3 of the combined intake and 
exhaust valve member to close the exhaust valve 
head E and open the intake valve head I. 

4 designates the element of the two hand con 
trol shiftable laterally in opposite directions from 
a central position, this being shown as pivoted 
at 5 near one end at a fixed point, as a bracket 
6, of a suitable support , the end of the ele 
ment 4 resting on a head or shoulder 8 of a 
plunger 9 slidable in the support 7 against the 
action of a spring 20, this plunger operating a 
disabling means or switch, as will be hereinafter 
described. 

2f and 22 designate the pair of power operated 
motors, these being shown as electro-magnets or 
solenoids acting equally in opposite directions on 
the element 4 to move the same in one direction 
or the other about its pivot 5. The cores 23 and 
24 of these electro-magnets are connected to 
gether and to the element 4 by a link 25 having 
a pin working in a lengthwise slot in the element 
4. When only one electro-magnet 2 or 22 is 

energized, the element 4 is moved on its pivot, 
for instance, as seen in Figure 2, in one direc 
tion or the other, and the points 27 at the pivot 
end of the element 4 and on opposite sides of 
the pivot act can fashion on the head 8 to de 
press the plunger f9 when the element 4 is 
moved on its pivot in one direction or the other, 
and thus open the disabling switch 28. 
28 designates the disabling switch, this being 

normally closed and opened when one only of 
the electro-magnets 2, 22 is energized by the 
depression of one or the other only of the man 
uals. 29 and 30 designate the manuals respec 
tively, these operating to close switches 3 ?, 32, 
and one of these switches, as 3, in Figure 1, 
is in the circuit leading to the magnet f which 
operates the control valve C. The disabling 
switch 28 is in series with the manually operated 
Switch 3 in multiple with the magnet 2 f. 
operation of both manuals 29, 30 substantially 
simultaneously, the current flows from main line 
33 through a master switch 34 therein through 
wires 35, 36, closed manually operated switch 31, 
wire 37, wire 38 through the coils of the electro 
magnet 2, and thence through wire 39 to the 
other wire 40 of the feed circuit; and also from 
wire 37 through wire 4 through disabling switch 
28, which is normally closed, wire 42, the wind 
ings of the electro-magnet f, thence through 
wire 43 to the other main wire 40. At the same 
time, the current passes from the wire 35 through 
wire 44, manually closed switch 32, the windings 
of the magnet 22 through wire 45 to the feed 
wire 40. 
Thus both motors or electro-magnets 2, 22 are 

energized and oppose each other, so that no piv 
otal movement of the element 4 takes place, and 
hence the disabling switch 28 remains closed, 

Upon 5. 

O 

5 

20 

25 

30 

35 

40 

() 

70 

2,301,491 
the control valve C is energized to open the in 
take head I and close the exhaust valve head E, 
permitting air to pass to the cylinder of the no 
tor 4, actuate the piston therein to operate the 
lever 3 substituted for the usual foot pedal of 
the press. If, however, one manual Only is op 
erated, as the manually operated switch 3, then 
only the magnet 2 is energized, so that the ele 
ment 4 is moved on its pivot, for instance, as 
shown in Figure 2, depressing the plunger 9 
causes it to open the disabling Switch 28. Hence, 
upon the operation of the other manually oper 
ated switch 32, nothing happens, as the two mag 
nets 2, 22 are equal in strength, and the sub 
sequent energization of the magnet 22 can not 
shift the element 4 back to central position to 
permit the disabling switch 28 to close. If the 
manually operated switch 32 only is operated, 
the element 4 will be shifted to the right (Fig 
ure 1) and depress the plunger i 9 to open the 
disabling Switch, so that subsequent operation 
or closing of the manually operated Switch 3 
Will be of no avail. Thus, the press can not be 
operated by fastening down one of the manuals 
or operated by operating the manuals 29, 30 al 
ternately or not simultaneously. 

However, means is provided by which it is not 
necessary that the hands of the operator engage 
the manuals exactly simultaneously. This means 
may be an inert member 46 (see Figures 2 and 
3) acting momentarily in opposition to the Swing 
ing movement of the element 4. The inert 
member is here shown as a weight acting as a 
pendulum and mounted on a rod 47 Swinging 
from the pivot 5 of the element 4 and rigid 
with the element 4. In other words, the element 
4 is keyed to the pivot f5 and the rod 47 is also 

fixed to the pivot 5. When one manual 29 or 
30 is operated, a fraction of a second ahead of 
the other manual, the time taken to overcome 
the static inertia of the weight 46 is sufficient to 
delay the shifting of the element 4 by one mag 
net 2 or 22 only when energized, until the other 
magnet is energized. The delay is merely for a 

5 Split Second, So that exact simultaneous opera 
tion of both manuals is not required. 
As seen in Figure 4, this delaying means may 

be an oppositely acting air dash pot 48, this con 
Sisting of a cylinder having a double piston 49 
in Opposite ends thereof, and connected by a rod 
50 to an arm 5 rigid with the element 4. 

In Figures 2 and 3, slightly different wiring 
diagram is shown. In Figures 2 and 3, the dis 
abling Switch 28 is connected in series with the 
manually Operable Switch 32 instead of the man 
ually Operable switch 3, and in multiple with 
the magnet 22 and the circuit for the electro 
magnet or Solenoid f f, which operates the con 
trol valve C has another switch 52 therein, which 
is normally Open and closed by the other man 
ual 29, that is, the manual which also operates 
to close the switch 3. Upon the operation of 
both manuals 29, 30, the switches 3 ?, 32 and 52 
will be closed, and hence the current will pass 
to both of the opposed magnets 21, 22 and the 
disabling Switch 28 will remain closed, so that 
the magnet or solenoid operating the control 
Valve C will be energized to open the control 
valve C to the flow of air or power therethrough. 
However, if only one manual, as the manual 30. 
is operated to close the switch 32, the current 
Will pass from the main line wire 33 through 
wire 44, closed Switch 32 through the windings 
of Solenoid 22 and wire 45 to the other line wire 

and the motor or solenoid which operates 75 40, as before, but at the same time will paSS 
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through wire 4 through the disabling switch 
28 through the windings of the solenoid f which 
operates the control valve C, but the circuit will 
not be completed, as the switch 52 is open, as 
the other manual 29 has not been depressed, the 
solenoid 22 being thus energized, the element 4 
moves to the right and the disabling switch 28 
OPEllS. 

In Figures 2 and 3, upon the operation of the 
manual 29 only, the switches 3, 52 will be closed, 
energizing the magnet 2 which opposes the 
magnet 22, causing the element 4 to be SWung 
into the position shown in Figure 2, and thus 
open the disabling switch 28. In Figures 2 
and 3, the motion of the plunger 9 is trans 
ferred to the disabling switch 28 through an 
intermediate lever 52 having a set screw 54 
thrusting against the end of the plunger 9. 
This screW 54 may be normally adjusted to pro 
vide a Space or lost motion between it and the 
end of the plunger 9, and this lost motion may 
be sufficient to delay the opening of the dis 
abling Switch 28 when one of the manuals is 
operated a Split Second in advance of the other. 
Thus, if the manual 29 is operated or tied down, 
the disabling switch 28 will be open and subse 
quent operation of the other manual 30 will be 
of no avail. 

It is, under Some circumstances, depending 
upon the character of the work, necessary for 
the protection of the operator to operate the 
machine With the two hand control. At other 
times With work of different nature, it is de 
sirable to Operate the machine With a one hand 
control. In some instances, with the left hand 
control and in another instance, with the right 
hand Control. For instance, in some work, the 
operator takes the work from the stock pile with 
his right hand and places it in the machine with 
his left hand, then operates the left hand man 
ual with his left hand. In other instances, the 
Operator's position is such that he takes the Work 
from a stock pile with his left hand, passes it 
to his right hand and with his right hand places 
it in the machine and operates the machine by 
depressing the right hand control. In either 
instance, the hand taking the work from the 
Stock pile is out of range of the machine. In 
Order to accomplish the operation of this two 
hand control with one hand only, means may be 
provided for blocking the pivotal movement of 
the element 4, when only the right hand or left 
hand manual is operated, as the case may be, 
that is, in accordance with whether or not the 
machine is to be operated with the right hand 
or left hand manual, or selectively operable 
Switches may be provided for cutting out the 
right or the left hand manual and connecting 
the Windings of the magnets 2, 22 in series 
with one or the other of the manually operated 
Switches 3 f, or 32. 
Switches are located in a locked compartment 
accessible Cnly to the foreman or some one in 
authority to change the operation of the ma 
Chines to suit the conditions, as to the Work 
being operated upon. 
In Some presses, as garment and laundry 

presses, the opening movement does not imme 
diately follow the closing movement, as in punch 
presses, and the like, but on the other hand, the 
press remains closed until release mechanism is 
operated by the operator or automatically by 
a timer to permit the press to open. 

In Figure 4 is shown a construction by which 
the press will remain closed without requiring 

The blocking means or the . 
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3. 
the operator to hold the manuals 29, 30 oper 
ated while the press is closed. 

In Figure 4, the wiring diagram, in so far as 
the Operation of the manuals is concerned, is 
generally the same as in Figures 2 and 3. 
55 designates the cylinder of the motor of the 
press having a piston 56 therein, the rod 57 
of which is connected to the motion trans 
mitting mechanism of the press. The cylinder 
and piston corresponds to the cylinder and pis 
ton motor 4 (Figure 1). Motive fluid, as air, 
is supplied to the cylinder 55 through the pipe 

leading from the control valve C, and when 
the Control valve C is open, the piston is actu 
ated on its power stroke or upwardly in Figure 
4, thus closing the press. When the press is 
closed to a safety position, usually when the 
head is close to or in light contact with the 
Coacting pressing element, a moving part, here 
shown as the piston, of the machine actuates 
a mechanism for cutting out the manuals or 
taking the control away from the manuals and 
holding the control valve open, in order to hold 
the press closed, until the control valve is re 
leased either by the operator or by automatic 
release means. 

In this embodiment of the invention, the con 
trol valve is held in its operated position when 
the preSS closes, by establishing a stick circuit 
for the Solenoid which operates the control 
Valve, and movement of the piston on its power 
stroke closes the Switch to establish the stick 
circuit. The stick circuit here shown is estab 
lished through the windings of the electro 
magnets 2, 22. When the piston 56 travels a 
predetermined distance on its power stroke, it 
is here illustrated as contacting a sliding rod 
58 which carries an arm 59 connected to a 
Spring-pressed plunger 60 which operates a 
three-pole switch 6 ?i having arms 62, 63, 64, 
coacting respectively with contacts 65, 66, 67. 
When the piston has been actuated a prede 
termined amount, it closes the circuit between 
the arm 64, contact 64; arra 63, contact 66; 
arm 62 and contact 65. The manually operated 
control SWitches in Figure 4 are the same. as 
ShOWm in Figures 2 and 3, and When both man 
ually operated switches are closed, the current 
flows as follows: From wire 35, wire 44 through 
the switch 32, wire 4 ia, wire 69, through the 
closed disabling switch 28, wire 70 through the 
windings of the magnet f f, wire Ti, switch 52, 
wire 73 to the return wire 48; and at the same 
time through wire 4 ia, windings of the magnet 
22, wire 45 to the other line wire 40, and also 
from wire 35, switch 31, wires 37, 38 to the 
windings of the solenoid 2, and return wire 39 
to the other wire 49 of the feed circuit. 
Upon the closing of the three-pole switch by 

the Operation of the piston 56, the solenoid 
which Operates the control valve C is held in 
its Operated position when the manuals are re 
leased by a circuit established as follows: wires 
35, 75, switch arm 64 and contact 67, wires 16, 
68, 4a, windings of the magnet 22 and wire 45 
to the other line wire 4, thus maintaining the 
magnet 22 ensergized, and also from Wire T 5 
through wire T, switch arm 63 and contact 66, 
wires 78, 38 to the windings of solenoid 2, thence 
through wire 39 to the line wire 40, thus main 
taining the Solenoid 2: energized. The maintain 
ing of these two Solenoids energized keeps the 
disabling Switch 28 closed, so that the current 
passes from the wire 35 through the disabling 
Switch 28, wire 70 to the windings of the sole 



4. 
noid , which actuates the control valve C, wire 
T to wire 79, contact 65, switch arm 62, wire 80, 
wire 73 to the line wire 40. Thus, by reason of 
the stick circuit established directly for the Sole 
noids 2, 22, a stick circuit is established in 
directly for the solenoid which operates the 
control valve C, and holds the solenoid f ener 
gized to hold open the control valve C, when the 
piston 56 has traveled far enough to close the 
three-pole switch 6, and the operator releases 
the manuals 29, 30. The press may be opened 
by manually operating the three-pole Switch 6 
by depressing the same at 82. 
What I claim is: 
1. The combination with a member for control 

ling the operation of a machine, and a motor for 
operating the control member; of a two hand 
control for the notor comprising an element 
shiftable oppositely from central position, a pair 
of power operated motors connected to said ele 
ment to act equally in opposite directions Cn said 
element when both are energized and hold said 
element in central position and to shift Said ele 
ment in one direction or the other out of central 
position when only one or the other of said mo 
tors is energized, a pair of manuals operable to 
effect the energization of the motors respectively 
of said pair, and a Second disabling control for 
the control member of the machine, normally in 
operative position and shiftable out of operative 
position by the Shifting of Said element in either 
direction out of central position. 

2. The combination with a control member for 
controlling the operation of a machine and a mo 
tor for operating the control member of a tWO 
hand control for the motor comprising an ele 
ment shiftable oppositely from central position, 
a pair of malnuals, means controlled thereby for 
shifting said element in one direction or the 
other when one or the other of the manuals only 
is operated and to act equally on Said element 
When both manuals are operated substantially si 
multaneously, and means operated by the shift 
ing of Said element by one or the other of the 
manuals for rendering the motor for operating 
the machine control member inoperative. 

3. The combination with a control member for 
controlling the operation of a machine and an 
electro-responsive motor for operating the con 
trol member; of a two hand control for the motor 
comprising an element shiftable oppositely from 
central position, a pair of electro-responsive mo 
tors connected to said element to act equally and 
in opposite directions on the same when both are 
energized and hold said element in central posi 
tion, and to shift said element in One direction 
or the other from central position, when one or 
the other only of said motors is energized, elec 
tric circuits for the motors, a pair of manuals, 
and switches operated thereby in the circuits for 
the motors of the pair respectively, the switches 
being normally open, the circuits for one of the 
manually operated switches being also connected 
in a branch circuit to the motor for the machine 
control member, the branch circuit also having 
a normally closed switch therein, and means op 
erable by the shifting of said element out of cen 
tral position for opening the last named switch. 

4. The combination with a control member for 
controlling the operation of a machine and an 
electro-responsive motor for operating the con 
trol member of a two hand control for the mo 
tor comprising a pivoted element shiftable later 
ally in opposite directions about its pivot from 
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2,301,491 
tro-magnets, the movable members of which are 
connected to said element, electric circuits for 
the motor and the electro-magnets, and a pair of 
manually operable switches in the electro-magnet 
circuits respectively, the circuit for the motor 
including a line in circuit with one of the manu 
ally operated switches and having a normally 
closed disabling switch therein operable to open 
position by the pivotal movement of said element 
in one direction or the other out of central posi 
tion. 

5. The combination with a control member for 
controlling the operation of a machine and an 
electro-responsive motor for operating the con 
trol member; of a two hand control for the mo 
tor comprising a pivoted element shiftable later 
ally in opposite directions about its pivot from 
central position, a pair of oppositely acting elec 
tro-magnets, the movable members of which are 
connected to said element, electric circuits for the 
motor and the electro-magnets, and a pair of 
manually operable Switches in the electro-magnet 
circuits respectively, the circuit for the motor in 
cluding a line in circuit with one of the manually 
operated Switches and having a normally closed 
disabling Switch therein, a spring-pressed plung 
er coacting with Said switch and With Said ele 
ment and operable by the pivotal movement of 
Said element laterally in one direction or the 
other to open the disabling switch. 

6. The combination With a member for con 
trolling the operation of a machine, and a motor 
for Operating the control member; of a two hand 
control for the motor comprising an element 
shiftable oppositely from central position, a pair 
of power operated motors connected to said ele 
ment to act equally in opposite directions on said 
element when both are energized and hold said 
element in central position and to shift said ele 
ment in One direction. Or the other Out of central 
position when only one or the other of said mo 
torS is energized, a pair of manuals operable to 
effect the energization of the motors respectively 
of Said pair, and a second disabling control for 
the control member of the machine, normally in 
operative position and shiftable out of operative 
position by the shifting of said element in either 
direction out of central position, and means to 
momentarily delay the shifting of said element 
laterally upon the operation of either one of the 
pair of motors. 

7. The combination With a member for con 
trolling the operation of a machine, and a motor 
for operating the control member; of a two hand 
control for the motor comprising an element 
shiftable oppositely from central position, a pair 
of power operated motors connected to said ele 
lment to act equally in opposite directions on said 
element when both are energized and hold said 
element in central position and to shift said ele 
ment in One direction or the other out of central 
position. When only one or the other of Said no 
tors is energized, a pair of manuals operable to 
effect the energization of the motors respectively 
of said pair, and a second disabling control for 
the control member of the machine, normally in 
operative position and shiftable out of operative 
position by the shifting of said element in either 
direction out of central position, and means to 
momentarily delay the shifting of said element, 
laterally upon the operation of either one of the 
pair of motors, said means including an inert 
Weight movable by the pivotal movement of said 
element. 

8. The combination with a member for con 
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trolling the operation of a machine, and a no 
tor for operating the control member; of a two 
hand control for the motor comprising an ele 
ment shiftable oppositely from central position, 
a pair of power operated motors connected to 
said element to act equally in opposite directions 
on said element, when both are energized and 
hold said element in central position and to shift 
said element in one direction or the other out of 
central position when only one or the other of 
said motors is energized, a pair of manuals oper 
able to effect the energization of the motorS re 
spectively of said pair, and a Second disabling 
control for the control member of the machine, 
normally in operative position and shiftable out 
of operative position by the shifting of Said ele 
ment in either direction out of central position, 
and means to momentarily delay the shifting of 
said element laterally upon the operation of 
either one of the pair of notors, Said means com 
prising dash pots operable by the pivotal move 
ment of said element in either direction from 
central position. 

9. The combination with a control member for 
controlling the operation of a machine and an 
electro-responsive motor for operating the con 
trol member; of a two hand control for the mo 
tor comprising an element shiftable laterally in 
opposite directions from central position, a pair 
of oppositely acting electro-magnets, the now 
able members of which are connected to said ele 
ment, electric circuits for the motor and the elec 
tro-magnets, and a pair of manually operable 
switches in the electro-magnet circuits respec 
tively, the circuit for the motor including a line 
in circuit with one of the manually operated 
switches and having a normally closed disabling 
switch therein operable to open position by the 
pivotal movement of said element in One direction 
or the other out of central position, and means 
operable to retard momentarily the lateral shift 
ing movement of said element upon the energiza 
tion of only one electro-magnet. 

10. The combination. With a control member 
for controlling the operation of a machine and 
an electro-responsive motor for operating the 
control member; of a two hand control for the 
motor comprising an element shiftable laterally 
in opposite directions from Central position, a 
pair of oppositely acting electro-magnets, the 
movable members of which are connected to Said 
element, electric circuits for the motor and the 
electro-magnets, a pair of manually operable 
switches in the electro-magnet circuits respec 
tively, the circuit for the motor including a line 
in circuit with one of the manually operated 
switches and having a normally closed disabling 
switch therein operable to open position by the 
lateral shifting movement of Said element in One 
direction or the other out of central position, and 
a normally open SWitch in the circuit for the 
motor in series With the disabling SWitch and 
operable to closed position by the operation of 
the other manually operated SWitch. 

11. The combination. With a control member 
for controlling the operation of a machine and 
an electro-responsive motor for operating the 
control member; of a two hand control for the 
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motor comprising an element shiftable laterally 
in opposite directions fron central position, a 
pair of oppositely acting electro-magnets, the 
movable members of which are connected to said 
element, electric circuits for the notor and the 
electro-magnets, a pair of manually operable 
switches in the electro-magnet circuits respec 
tively, the circuit for the motor including a line 
in circuit with one of the manually operated 
switches and having a normally closed disabling 
switch therein operable to open position by the 
lateral shifting movement of said element in One 
direction or the other out of central position, 
and a normally open releasable SWitch means op 
erated to closed position by the machine for 
holding the circuits through the magnets closed 
after the manually operable SWitches have been 
released. 

12. The combination with a control member 
for controlling the operation of a machine and 
an electro-responsive motor for operating the 
control member; of a two hand control for the 
motor comprising an element shiftable laterally 
in opposite directions from central position, a 
pair of oppositely acting electro-magnets, the 
movable members of which are connected to said 
element, electric circuits for the motor and the 
electro-magnets, a pair of manually operable 
switches in the electro-magnet circuits respec 
tively, the circuit for the motor including a line 
in circuit With one of the manually operated 
switches and having a normally closed disabling 
switch therein operable to open position by the 
lateral shifting movement of said element in one 
direction or the other Out of Central position, a 
normally open Switch in the circuit for the mo 
tor operable to closed position by the operation 
of the other manually operated switch, and nor 
mally open, manually releasable switch means in 
the circuits of the electro-magnets operable to 
closed position by the machine during its oper 
ating movement, to hold the electro-magnets en 
ergized when the manually operable Switches are 
released. 

13. The combination with a control member 
for controlling the operation of a machine and 
an electro-responsive motor for operating the 
control member; of a two hand control for the 
motor comprising an element shiftable laterally 
in Opposite directions from central position, a 
pair of oppositely acting electro-magnets, the 
movable members of which are connected to said 
element, electric circuits for the motor and the 
electro-magnets, a pair of manually operable 
SWitches in the electro-magnet circuits respec 
tively, the circuit for the motor including a line 
in circuit with one of the manually operated 
SWitches and having a normally closed disabling 
switch therein operable to open position by the 
lateral shifting movement of said element in 
One direction or the other out of central position, 
and a stick circuit for the motor having normal 
ly Open Switch means therein operable to closed 
position by the operation of the machine, to hold 
the control member in its operated position after 
the pair of manually operable switches are re 
leased. 
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