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THOMAS H. RODMAN, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS, TO
CUTLER-HAMMER INC.. OF MILWAUKEE, WISCONSIN, A CORPORATION OF DELA-

WARE

MOTOR CONTROLLER

Application filed April 27,

This invention relates to controllers for
motor driven machines and more particularly
to controllers embodying signaling means.

Certain features of the present invention
are di-closed in my Patent No. 1,422,134,
dated July 11, 1922, and to the-extent of these
features the present application is a continua-
tion of the application for said patent which
was copending herewith.

While not limited thereto the present in-
vention is particularly applicable to control-
lers for printing presses and to controllers of
that type embodying a so-called reset switch
requiring manual operation preparatory to
starting, to provide for additional <afety.

An object of the invention is to provide
a controller with improved signaling means
to give warning when the press or other
driven machine has been prepared for start-

" ing,

Another object is to provide a controller
with means providing for flashing, for sig-
naling purposes, the lamps employed for 1l-
luminating the press or other machine, the
fla- hing of such lamps preferably being con-
tinued throughout the period of manual re-
tention of the reset switch or other instru-
mentality employed to prepare for starting.

Another object is to provide a controller
with signaling means in addition to the afore-
mentioned means to afford an audible warn-
ing.
inother object is to provide a controller
with means in addition to the aforementioned

* means to give warning throughout the inter-

val between operation of the reset switch or
other instrumentality employed to prepare
the press or other machine for starting and
operation of the instrumentality employed

‘to effect stopping.

Another object is to provide commutatable
control means for a press or other machine
comprising a plurality of sections to be
driven in different combinations wherein the
signaling means for the various sections may
be readily rendered independent -of one an-
other or co-ordinated according to operating
conditions.

-Various other objects and advantages of

_the invention will hereinafter appear.

1922. Serial No, 556,939.

One embodiment of the invention is dia-
grammatically illustrated in the accompany-
ing drawings which will now be lescribed it
being understood that the embodiment jllus.
trated is susceptible of various modifications
without departing from the scope of the ap-
pended claims. )

Referring to the drawings, '

Figure 1 diagrammatically illustrates a
single controller embodying a portion of the
signaling means to be employed ;

Fig. 2 diagrammatically illustrates in fur-

ther detail the signaling system for a single
controller.

Fig. 3 diagrammatically illustrates por-
tions of two controllers of the type shown in
Fig. 1 together with certain circuit commu-
tating means therefor; and

Fig. 4 diagrammatically illustrates two
signal systems of the type 1llustrated in Fig.
2, one for each of the two controllers shown
in Fig 3 and certain circuit commutating
means for such circuit systems.

The controller shown 1n Fig. 1 is of a con-
ventional type now employed for printing
presses having a so-called double motor drive,
Such drive includes a small motor for start-
ing and inching and a large motor for high
speed operation and the controller illustrated
comprises electro-responsive switches 1 and 2
to control such motors respectively in any of
the well known ways. ‘ :

Switches 1 and 2 are controllable by a
push button control station 3 through the
medium of certain relays hereinafter de-
scribed and a controller 4 of the crosshead
type driven by a pilot motor M having an
armature o, and a series field winding f. The
controller 4 is of a well known type the cross-
head being operable in reverse directions by
reversal of motor M and the crosshead when
in the position illustrated rendering both
switches 1 and 2 unresponsive, assuming the
relays to be in the positions illustrated.
However, the crosshead in this position en-
ables completion of the energizing circuit of
switch 1 for operation of the small motor
for inching but subject to de-energization
upon release of the inching instrumentality.
On the other hand when the crosshead is set
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in operation it first completes the energizing
circuit of switch 1 and thereafter completes
the energizing cireuit of switch 2 interrupt-
ing the energizing circuit of switch 1 as will
be apparent from the diagram.

The aforementioned relays have rather in-
volved circuit connections and in order to
simplify illustration of such connections the
several contacts and operating winding of
each relay have been separated but all con-
tacts of each relay together with the operat-
ing winding thereof have been aligned ver-
tically under a legend denoting the function
of such relay. Also the contacts have been
illustrated to indicate the character and nor-
mal positions thereof.

The coritrol station 3 includes a separate
control switch for the winding of each of
the aforementioned relays, each control
switch bearing the legend applied to its re-
spective relay.

~ While the operation of the controller will

be obvious the same will be nevertheless
priefly described. Depression of the inch
switch connects the winding 5 of the inch
relay across lines 1 and L# through the nor-
mally closed contacts 6 of the safe relay and
said inch relay upon responding engages its
main contacts 7 to complete the energizing
circuit of the small motor switch 1. This
cireuit extends from line 1./ through the nor-
mally engaged auxiliary contacts 8 of the
stop relay to and through the contacts 7 of
the inch relay and thence through the cross-
head of controller 4 to and through the wind-
ing of switch 1 to line Lz Switch 1 there-
upon_responds for inching subject to de-
energization upon release of the inch but-
ton. ‘ . '

Depression of the on button connects the
winding 9 of the on relay across the line
through a limit switch 10 and the safe relay,
and said on relay upon responding engages
its normally disengaged contacts 11 and 12
to complete the cireuit of pilot motor M.
Contacts 12 are connected to line L through
contacts 1* of small motor switch 1 and con-
tacts 8 of the stop.relay, the small motor
switch being energized by depression of the
on button through the medium of the inch
relay as hereinafter et forth. When the
crosshead reaches contact 18 small motor

switch 1 is maintained energized independ-

ently of the on button and further movement
of the crosshead to engage contact 14 con-
nects the winding of large motor switch 2
across the line through the contacts 8 of the
stop relay, at the same time interrupting the
maintaining circuit of switch 1. The large
motor switch upon responding engages 1ts
contacts 2* to parallel contacts 1* of switch 1.

Response of on relay energizes the inch
relay by engagement of its contacts 15 to
thereby connect the winding of said relay
to line L’ through the contacts 16 of the stop
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relay. The inch relay thereupon responds
to energize small motor switch 1 as described
and through its contacts 17 short circuits a
resistance normally in circuit with the wind-
ing of switch
However, upon de-energization of the on
relay by release of the on button the inch
relay is de-energized to effect reinclusion of
resistance 7.

The stop button when depressed connects
the winding 18 of the stop relay across lines
L’ and 1.2 through a protective resistance
" and said relay upon responding disengages
its contacts 8 to deenergize the active motor
switch. Alsoresponse of the stop relay effects
engagement of its main contacts 19 to
conneet  the winding 20 of the oft relay
across the line through a limit switch 21
and the off relay upon responding effects en-
gagement of 1ts main contacts 22 and 23 to
complete the energizing circuit of the pilot
motor for reverse operation of the latter to
restore the crosshead to the position illus-
trated. The off relay is thereupon de-ener-
gized by its associated limit switch 21 while
the stop relay remains energized, its push
button switch being paralleled by resistance
;‘2 to provide a maintaining circuit there-

or.

Also the stop button is paralleled by a cir-
cuit including contacts 1° and 2° of the motor
switches 1 and 2 respectively and a limit
cwitch 25 all in series whereby release of both’
motor switches assuming closure of limit
switch 25 effects energization of the stop
relay. Further the contacts 1v of the small
motor switch 1 are paralleled by contacts 26
of the off relay whereby response of the off
relay at a time when the large motor switch
is de-energized and the limit switch 25 is
closed will also effect energization of thestop
relay.

Manifestly when the stop relay is ener-
gized as described it must be de-energized
to prepare the controller for restarting and’
this is accomplished by depression of the re-
cet button which connects the winding 27 of
the reset relay across the line through the
safe relay, said reset relay thereupon re-
sponding to engage- its contacts 28 to short-
circuit the winding 18 of the stop relay. The
stop relay upon release thereof permits re-
starting as above set forth.

Depression of the off button provides for
energization of the off relay at will connect-
ing the winding thereof across the line
through limit switch 21.

The safe switch of the control station
which is normrally open may be closed to
connect the winding 29 of the safe relay
across the line for response of said relay
to disengage its normally engaged contacts
6. This renders the inch, on and reset but-
tons together with their relays ineffective

pending de-energization of the safe relay.

9 to protect the latter switch. 7
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The controller shown in Fig. 1 also in-
cludes a signal relay 80 functiouing as here-
inafter set forth. The relay 30 has its wind-
ing connected to line L’ through the -con-
tacts 8 of the stop relay and to line L2
through the safe relay. ~Accordingly said
signal relay is energized when the safe re-
lay and the stop relay are de-energized pre-
paratory to starting and as the safe relay
and stop relay must be maintained de-en-
ergized throughout operation of the driven
machine the ‘signal relay is accordingly
maintained energized throughout such a pe-
riod. On the other hand when the safe re-
lay or the stop relay is energized this signal
relay is de-energized. )

Referring now to Fig. 2 the relay 30 is
shown as controlling the continuity of cir-
cuit of signal lamps 31 said lamps being sup-
plied with current from circuit L* and L*

of lower voltage than the circuits L’-—Lz.

In practice the circuits L’—L? may be any
suitable voltage whereas the light circuit is
preferably 110 volts although it is of course
to be understood that all of the signal de-
vices might be supplied from circuit I/, Lz
if preferred. The relay 80 is shown as hav-
ing its winding connected ~across lines
L’—L2? as above described gnd as having nor-
mally. disengaged contacts 32 in circuit with
the lamps 31. Accordingly assuming closure
of contacts 8 of the stop relay and contacts
6 of the safe relay the relay 30 is caused to
respond to effect energization of the lamps
31 which preferably provide a red light in-
dicating during both operation of the driven
machine and preparedness thereof for start-
mg. . :

' %urther referring to Fig. 2 the same illus-
trates the reset relay of Fig. 1 said relay be-
ing here shown 4s provided with the con-

‘tacts 33 to control the circuit of a horn 34.

The arrangement is such that upon response
of the relay to de-energize the stop relay as
aforedescribed, it engages its contacts 33 to
connect horn 34 across lines L® and L*.” This
provides for sounding of the horn, pending
release of the reset button to disconnect the

reset relay from line L’. . -
The reset relay as shown in Fig. 2 is fur-

ther provided with contacts 85 ccontrolling
the . energizing circuit of a second signal
relay 36 having normally engaged contacts
37 connecting additional signal lights 38
across lines L3, I*. Assuming the reset re-
lay to be de-energized as is the case except

during the period that the reset button is

held depressed .its contacts 35 are separat-
ed whereby the relay 36 completes the cir-
cuit of the lamps 38 as described, said lamps
preferably affording a white light for illumi-
nation of the driven machine. One the other
hand upon depression of the reset button
and consequent response of the reset relay
to prepare the controller for starting its

3

contacts 35 are engaged to connect the wind-
ing of the relay 36 across the lines L¢ and
L# through its own contacts 37. The relay
36 then responds momentarily to interrupt

the circuit of the lamps 38 whereupon it is .

de-encrgized by disengagement of its own
contacts 37 and consequently caused to re-
establish the circuit of lamps 38 and mani-
festly so long as the reset button is held
depressed the relay 36 will vibrate to cause
flashing of the lamps. This gives warning
of preparation of the controller for re.
starting in addition to the contemporaneous
warning by the horn and the further warn-
ing afforded by the lamps upon de-energiza-
tion of the stop relay following response of
the reset relay. '
Referring to Fig. 3, the same illustrates
the relays and control switches of two con-

‘trollers C and C’, both being in all respects

similar to one another and identical with the
corresponding portion of the eentroller
shown in Fig. 1. Also this figure shows
commutating means for these portions of the

80

two controllers whereby the controellers may ‘g

be used wholly independently of one another
or whereby certain instrumentalities of
either may be co-ordinated with the corre-
sponding instrumentalities of the other con-
troller.

More specifically the controller C has
double throw knife switches 40, 41, 42, 43, 44
and 45 respectively interposed between the
inch, on, reset, stop, off and safe switches
and the relay -win(fings controlled by such
switches while controller C’ has similar knife
switches 46 to 51 interposed between the

100

switches of ifs control station and the wind- »

ing of the relays controlled thereby. “With
the knife switches positioned as illustrated
the controllers are rendered entirely inde-
pendent of one another, the control station

of each functioning to control its respective -

relays as above set forth. : _
However, the knife switches of the two con-
trollers are interconnected whereby the con-
trol stations of both controllers may be par-
alleled 'to control the relays of either con-
troller independently of. the relays of the
other controller. For example, assuming
knife switch 40 to be positioned as illustrated

and the knife switch 46 to be set in its dotted -

line position the inch buttons of the two con-
trollers are paralleled to control the inch re-
lay of controller C, the inch button of con-
troller C” being disconnected from the inch
relay of the latter controller. Under such
conditions the inch button of controller C will
function -with respect to its inch relay as
above described, whereas depression of the
inch button of controller (/ will complete
circuit from line L’ through knife switch 46
by conductor 52 to the contact of knife switch
40 permanently connected to the inch relay
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of controller C whereby the two inch buttons
are paralleled as above set forth. On the
other hand assuming knife switch 46 to be
positioned as illustrated and knife switch 40
to be set in its dotted line position then both
inch buttons are paralleled for control.of the
inch relay of controller C’, the inch relay of
controller C being disconnected from circuit.
Under such conditions the inch button of con-
troller C will complete circuit from line L’
‘threugh knife switch 40 by conductor 53 to
thiat contact of knife switch 46 permanently
connected to the winding of inch relay of
controller ¢/ thus paralleling the inch but-
ton of controller C’. :

“I'he remaining knife switches are similarly
interconnected in pairs to function with ve-
spect to their associated push button switches
and relays in the same manner as described
in connection with knife switches 40 and 46.
Thus assuming the control stations to be lo-
cated adjacent different sections of the press
or other machine and that it is desired to
provide for operation of the sections inde-
pendently or jointly by one set of driving
motors, each control station may be given
control of the motor set selected for drive of
its respective machine section.

Referring now to Fig. 4 the same illus-
trates duplicate sighaling means for the con-
trollers of Fig. 3 and assuming the sets of
signaling instrumentalities to be arranged
about different sections of the driven ma-
chine their control circuits must of course be
commutated in accordance with the circuit

commutations of the controllers. More spe- -

_cifically when the sections of the machine are
driven independently of one another their
sets of signaling instrumentalities should be
mdependently controlled and when both sec-
tions-are driven by one set of motors the two
sets of signaling instrumentalities should be
placed under control of the switches control-
ling the selected set of motors.

irst considering’ the audible signaling
means the same comprises duplicate horns 34
for the two sections of thie machine to be con-
trolled by their respective relay contacts 33
through double throw knif2 switches 54 and
55 respectively. . Assuming these knife
switches to be in the positions illustrated the
horns are controlled wholly independently
of one another by their respective relays. On
the other hand assuming knife switch 54 to
be placed in its dotted line position both horns
will be connected in parallel to the contacts
33 of controller C’ whereas assuming return
of the switch 54 to its full line position and
setting of the switch 55 in its dotted line posi-
tion both horns will be connected in parallel
to the contacts 33 of controller C." The cir-
cuit commutations thus afforded by the
switches 54 and 55 being obvious, the same
will not be further described.
Next considering the red light signals the

1,781,792

sels of lamps 31 and relay contjcts 32 are
shown in duplicate, these sets of Iunps being
connected to their respective relays through

‘double throw knife switches 56 and 57 which
are duplicates of the aforedescribed knife -

switches 54 and 55 and function to afford
similar commutations. More specifically as-
suming setting of switch 56 in its dotted line
position both sets of lamps 31 will be con-
nected in parallel to the relay contacts 32 of
controller C’ whereas assuming full line posi-
tion of switch 56 and setting of the switch 57
in its dotted line position both sets of lanps
will be connected in parallel to the relay 32
of controller C.

. Finally considering the flashing lights, the
lamps 38 and their relays 36 are shown in
duplica’e and as having associated therewith
commutating knife switches 58 and 59 of the
double throw type. With the knife switches
58 and 59 in the positions illustrated the two
sets of lamps 38 are connected respectively
to their control contacts 37 for wholly inde-
pendent action. On the other hand assuming
knife switch 58 to be set in its dotted line
position both sets of lamps 38 will be placed
under the control of the relay contacts 37 of
controller C’ whereas assuming setting of the
switch 59 in its dotted line position both sets
of lamps will be connected to the relay con-

Y
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tacts 37 of controller C. As will be apparent, -

when both sets of lamps are under the con-
trol of either relay the other relay will be

‘disconnected therefrom.

Further it will be apparent that while only
two enntrollers and two sets of signaling in-
strumentalities have been illustrated similar
commutations may be effected as between
any number thereof or as between two con-
trollers each having a multiplicity of control
stations and a multiplicity of sets of signal-
ing instrumentalities. Moreover it is to be
understood that any other preferred commu-
tating - means may be substituted for the
means illystrated and described. ’

What I claim as new and desire to secure
by Letters Patent is: ‘ .

1. The combination with a plurality of mo-
tor controllers each including manual con-
trol switches and electroresponsive switches
controlled by the former switches, of signal-
ing means associated with each of said con-
trollers and subject to control by certain of
the manual and electroresponsive. switches
thereof and commutatable “tonnections
whereby the signaling means of one con-
troller may be subjected to ¢ontrol by the cor-

100
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responding switches of another of said con-

trollers. . ,

9. The combination with a plurality of mo-
tor controllers each including manual con-
trol switches and electroresponsive switches
controlled by the former switches, of signal-
ing means associated with each of said con-
trollers and subject to control by certain of

130
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the manual and clectroresponsive switches
thereof and commutatable connections
whereby the signaling means of either con-
troller may be subjected to control by the
corresponding switches of another of said
controllers,

3. The combination with a plurality of mo-
tor controllers cach including manual con-
trol switches and electroresponsive switches
controlled by the former switches, of signal-
ing means associated with each of said eon-
trollers and subject to control by certain of
the manual and electroresponsive switches
thereof and  commutatable connections
whereby the signaling means of one con-
troller may he <ubjected to control by the
corresponding switches of another of said
controllers, and rendered dependent for ac-
tion upon actuation of some element of the
on latter controller.

4. The combination with a plurality of
motor controllers each including manual
control ~ switches  and  electroresponsive
switches controlled by the former switches,

»5 of signaling means associated with each of
said controllers and subject to control by
certain of the manual and electroresponsive
switches thereof and commutatable connec-
tions whereby the manual control switches

20 and signaling means of one controller may
be disconnected from the electroresponsive
switches of their respective coniroller and co-
ordinated with the corresponding elemonts
of another of said controllers.

35 5. The combination with a plucality of mo-
tor controllers each including muanual con-
trol switches and electroresponsive switches
controlled by the former switches, of signal-
ing means associated with each of said con-

40 trollers and subject to control by certain of
the manual and electroresponsive switehes
thereof and commutatable connections where-
by the manual control switches and signal-
ing means of either controller may be dis-

15 connected from theéir respective eclectrore-
sponsive switches and co-ordinated with the
corresponding elements of another of said
controllers.

In witness whercof, I have hereunto sub-

50 scribed my name,

THOMAS H. RODMAN.
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