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.« Lo all whom it may concern: ..
‘::.:Bet known that I,-ArtHUR T. CROCKER,
ca.eitizen of the United  States, Tesiding at
- Scheneetady, o
. 5.0f-New York, have invented certain new.and

~ugeful Improvementsin Controllers , of which

- -theiollowing is a specification. = =~ =~
7 The present.invention relates to controllers
.for electric motors, and has for its object to
10 :improve the construction and. operation. of
:such.controllers.. .- S
~.oiin an application fi
~on: August 13, 1906, S

erial No. 330,294, for

county of Schenectady, State | s | he T .
{ the motor circuit step by step, until, in the
final position of the master controller, where- -

ed by George H. Hill

~1mprovements in control apparatus, there is.

15.disclosed and claimed & novel controller for

+electric: motors, whereby a motor may be
- =gradually accelerated to .an{* desired speed
..and ‘be slowed down gradually or abruptly,
~‘asmay be desired, from any one of a plurality
~2070f stations, by simply pressing the proper
~-push-button or other small switch.
i opecifically considered, the present inven-

-—
..
-

master .f(':.éntrolier. continues across the fixed
contacts, switches 11, 12, 13, 14, and 15 are -

‘closed In succession; the. closing of these

switches eliminating the resistance R from -
€0

In the movable contact member engages con-
‘tacts 8 and 7, the motor is connected di-
rectly -across the line.. All these parts; in-

cluding . motor, the main controller, and the

88

| arrangement of contacts of the master con~

ent Invention. -

troller m&f

y take any desired forms, since they

of themselves constitute no part-of the pres-

- The movable member of the master COn-

70

‘troller is preferably operated by means of a
main solenoid 16, which is controlled in such

a manner that the master controller may be

operated siep by step: in either direction or .

be caused to return quis

kly to'the off posi- 75

| tion, at the-will of the-operator.

. tion. relates to the same ‘type of controller,

~ --but comprises improvements in the actuating
11226 1means for the controller to be hereinafter de-

iscribed and particularly. pointed out in th

" .

- the present invention.

- 30 constructed &11

" Referring to the drawing M indicates a
~ ~ motor of any preferred tyfp
..connected to the source o

arranged in accordance with

e arranged to be
current supply I

-~ 35-1n series with more or less of the resistance R.
~ir - &1s o controller of the separately-actuated -

L -

- kor gircuit and control the
“wi‘anee contained ‘therein.

amount of resist-
. Kis g master controller for governing the
.- operation of the motor controller.  The.
- Zangster controller ‘comprises the imovable

27, -arranged in a row, and the fixed con-

~gpontact type arranged to complete the mo-

|

.contact member 1, a series of fixed contacts

. - 45:tact plate 8 placed parallel to the row of con-.
“iitacts.. -The contact 8 is'adapted to be con- |

snected to the source of ‘current supply and-
«contaets 2—7, inclusive, are connected to the

i actuating coils of switches 9 and 10, 11, 12,
+13; 1R
- .movable contact member traverses the fixed
< -contacts, the switches 9 and 10 are first
.. closed, thereby connecting the motor to the

~.gource of current in series with all of the re-

‘M and 15, respectively. Thus, as the

sistance; thién, as the movable member of the |

d- 'set of push-buttons has been illustrated, but

17 isareceptacle filled withliquid and hav-

ing therein an open-ended cylinder 18 in

-which operates a piston 19 connected to’the -

core 20 of the solenoid 16. T S

© 211is a by-pass between the R
Y | inder, this b

- companying drawing illustrates dia-

- grammatically -a, motor and control system

LS ’ , enﬂsrof:the.cyl? o
) y-pass being controlled by a
valve 22. .When this valve is open, as shown,

the liquid in the receptacle is free to circulate, -

‘80 .that the piston may fall through the action
‘of -gravity 1f the solenoid 16 is deénergized. .. . -
e valve is closed, however, the iquid -~ .
cannot tlow upward through it, and the pis- .*
ton, therefore, cannot fall even though'the =
‘solenoid 16 is deénergized. The movements
-of the master switch are therefore governed

“When th

- .

by, controlling the circuit of the main solenoid

116 and by opening and closing the valve 22.. g

In order. to simplify the circuits only one - - |
95

it will be evident that any desired number of

“control stations having - duplicate  buttons o

may be used. Three controlling switches or

‘pushrbuttons 23, 24, and 25, which are re-

spectively accelerating, retarding, and emer- 100

LY

gency ‘buttons, may be conveniently used.’
FPush-button 23 has connected thereto a nor-

amally open switeh 26 in the circuit including - -
-golenoid 16... In series with the switch 26 is

an auxiliar’y switch 27 controlled by electro- 105
magnet 28. ‘The cireuit of electro-magnet28
passes through the normally open switch 29

operated by push-button 23, through a nor-

mally closed switch 30 associated with the -
electro-magnet itself and through an intér- 119

85



“Tupter 31.

" hut is not secured tc the core of the solenoid

10
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- rupter engagés with

bo
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nected at its upper end to

98, said rod being secured at its upper end to
one of the members of an adjustable dash-pot
45 which retards the
out interfering with its upward movement.

This construction of solenoid switch 1s well

known and forms no part of my invention. .

"The interrupter comprises a series of con-
nected fixed contacts 32 to 38, inclusive, cor-
responding to the master controller contacts
92to 7, an elongated contact 3%
ing.to the contact 8 on the master controller,
ond & movable contact 39 connected to the
core 20. The movable contact members of
the interrupter and of the master controller,
therefore, move in unison. The - contact
member 38’ is cormected to line, and contacts
39 to 38 are all connected in parallel to the
circuit including the coil of .eléctro-magnet
0%, 40 is an electro-magnet controlling the
valve 22, and the eircuit for thiselectro-mag-
net passes through the mterrupter 31, as 1n
the case of electro-magnet 20, t r’o_ugh 8 nor-
mally closed push-button 24, and through a
normally closed switch 41 associated with the
core 42 of electro-magnet 40 and arranged in
parallel with the push-button Z4. The mov-
able member of the switch 41 1s carried by a
rod which rests upon the core 42 and is con-
one member of a
dash-not 46 which retards the closing of the
switcllz 41 without hindering its opening 1n a
manner similar to that in which the switch 30
is controlled. When the electro-magnet 40
is deénergized, its core rests upon a stem 43
eolmecteg to the valve 22 and presses the
valve from its seat against the tension of a
spring 44. When the electro-magnet 1s en-
ergized, the valve is held closed by the spring.

The operation is as follows: Assuming that |

the switch S is closed, then, upon pressing
push-button 23, a circuit is completed through
the solenoid 16, causing the core of the solen-

oid to be drawn upward and carry with it

the movable contact members of the control-
ler and of the interrupter. When the master
controller reaches the {irst operative position,
<o as to cause switches 9 and 10 of the motor-
controller te close, contact 39 of the mter-
contact 32, and a.circuit
is thereupon completed “from the SOUTCE
through the mterrupter, through the electro-
magnet 28, and to the eround. Electro-
magnet 28, being thus energized, operates to
open switches 27 and 30, thus breaking its
own circulb
It will be seen, however, that the electro-mag-
net 40 has also been energized, so as to cause
its core to release the valve stem; thereby

permitting the valve to close and hold the
-piston 19 against Townward movement while | emergency button 25, contact

the main solenoid remains deénergized. _
As soon as the switch 27 has been closed

The movable member of .the,l*

witch 30 is carried by a rod which rests uponu| magnet 28, 1f t

falling of said rod with-|

correspond-

and that of the main solenoid.

Tecelving:

through the push-button 24.

885,446

of the core of the electro-

e button 23 is still pressed
down, the circuit of the main solenpid 16 18
again com]{lleted'and the movable mermber of
the controller carrying the movable contact
39 beging to rise, this movement being per-
mitted by reason of the fact that the valye 22
acts as & check-valve and permits the igquid
to.flow from the upper end 6f the cylinder
down into the lower end. The dash-pot 45
is set to permit the switch 30 to close'sliiortly

by the droppin

after the core of the coil 28 has dropped and

closed the switeh 27, but the switch 30 does
not close until the moveble contact 39 has
moved upward sufficiently to break con-
nection with the fixed contact 32. ‘The
switch 30, however, closes before the mov-
able contact 39 reaches. the fixed contact 33
<o that when the contact 39 does reach the
contact 33 a circuit is completed as before
from the interrupter 31, through the switch
30, coil 28 and switch 29 to ground. 'This

causes the core of the coil 28 to rise 1mme-

diately and break the circuit of the controller
actuating coil 16 at 27, at the same time
opening the switch 30 and interrupting the
circuit through the coil 28. The core of the
coil 28, therefore, drops-and-the operation 18
repeated. . In this way
caused to rise step
held pressed down. If the button 23 W re-

L

leased at any time the master controller vill

70

75

&0

85
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the - eontroller 1s-
_by-step if the button 23 1s .9

stop its movement and be maintained at the

step at which it then is, owing to the check-

valve action of e valve 22.° The electfo-

magnet 40 ogerat'es intermittently, hut 1its
operation 1s o

ward moveinent of the master controller

100

no consequence during the up+

since the valve 22 does not retard the up-

ward movement of the master controller
under any condition,

If it is desired to stop the motor quickly,
the emergency button 25 is pressed and the
cireuit of electro-magnet 40 thereby 1nter-
rupted, so that the core drops and holds the
valve 22 open. . The weight of the core 20

and attached parts is suflicient to cause the

movable contact member of the master con-
troller to be quickly brought to the off posi-
tion when the valve 22 is thus held open.
Assuming that the master controller s m
one of its running positions, for example,
that position in which the movable contact

contacts 5 and 8 and the movable contact 39

is in engagement witly the fixed contacts. 38

and 387, and that it is desired to move the
master controller backward one step, this
may be accomplished as.follows: The. push-
button 24 is depressed thereby interrupting
the circuit through the coil 40 which has been
current from the line through
_ 387, movable
contact 39, contact 35 of interrupter 31 apd

The Jdeénerfi-

109

110

ilo

‘fnember 1 is in engagement with the iixed
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' zation of the coil 40 allows the core 42 to.| 3. In combination, a movyable member "
having a plurality of operative positions, a
solenoid having a core for actuating said . ;"

" drop thereby opening the valve 22 and allow-
- ing the liquid to flow from below the piston

-~ The rod upon , memdk
- of the switch 41 1s mournted 1s retarded in
. -1ts '-dr_opping_iby_ ‘means of “the adjustable

C oy gl

19 toahove 1it. -

. .., | .- N . _."",. _
which the movable member

dash-pot 46 in a manner similar to that in

 which the switch 30 is retarded in its closing

10

15

movement. As soon as the valve 22 opens,
~the master switch.begins to descend and the.

movable contact 39 leaves the fixed contact
35 thereby interrupting the circuit from the.
- interrupter 31 to the push-button 24 and
making it permissible to release the push-
button 24. It is obvious, therefore, that if

- it is desired to move the master controller

. backward but one step it is only necessary to
depress :the push-button 24 momentarily. .

20

The switch 41 closes while the movable con-

- tact 39 is falling from the fixed contact 35 to

, fixed contact 34, and when the contact 39
. engages with the .contact 34 a circuit 1s com-.
- pleted to the .coil 40, through the switch 41
and alse through the push-button 24; pre-
vided that has been'released. The energiza-

95

.tion.of the coil 40 causes the: core 42 to rise

--and permits. the valve 22 to close thereby

ot stoppirng -the downward movement of ‘the

30

35

45

50

~for automatically deénergizing it and again.

master controller. - If the push-button 24
‘has been maintained depressed the circuit:
through the coil 40 will be interrupted at the
. ‘switeh 41 and the core 42 will drop and the

-operations: just described repeated.. lrom

this 1t 18 "ciearﬁ'that by holding the push-
. button 24 depressed the master switch may
) I p-by-step from any
‘“on’’ to the “off”. position. - .
| bed but one modi-
fication of my dinvention, namely, the pre-
~ ferred embodiment thereof, 1 do not. desire
" to be limited to the particular. modification

be caused to move st

L
F 1 -

Although*I have descrl

shown, since in its broader: aspects my in-

vention covers also; various other modifica-.
as will be evident from theé appended

tions,
claims. -_

- What I claim as new,; and desire to secure
by Letters Patent of the United States; 1s,—

1. In combination, & controller having ‘a
plurality of operative positions,.a solenoid; a-
solenoid core for actuating: said’controller, - 1e _ | the s0ie
' | 1 core -for ‘the solenoid, an interrupter con- .
"nected with said core for causing the relay to
‘operate to open the solenoid ecircuit at pre- =

anid means for energizing said solenoid and

-Bd

" erative points of the controller,

travel of the‘core co

. 2. In combination, a:controller having a

- plurality of operative positions, a solenoid, a

. 60

65

1t a

solenoid core for actuating said controller,

means for energizing said  solenoid,. and
means for automatically deénergizing the

solenoid at. prédetermined points in the
travel of the said core and again energizing

redetermined interval of time: after } eTIMIN n _, /g
3 ] * .. . | said core to cause the relay to open the solen-

each deénergization.

| operative positions of the said member. -~
. .5. In combination, a movable member - =
‘having a plurality of operative positions, a =
solenoid having 'a core for actuating said. 8§
I 'member, a master switch, and means o6pera-.- '
tive during the time said master switch is 7.
| held closed for energizing said solenoid and
| for automatically deénergizing it and again’
corresponding to the said operative  posi-
+-tions of said member, in order to cause said - -

rresponding to said op-

"

member, and means for .automatically .de- = -
ing 1t when the core reaches positions corre--":
sponding to said operative positions of the .

| energizing said solenoid and again energiz-

| 'salr]] Jnember.

_it* In combination, a movable member

having a plurality of operative positions, a

rsolenoid having a core for actuating said .
‘mmember, a master switch, and means con-. .

-trolled by said master switch.for energizing = -

‘said solenoid and for automatically deéner- "

gizing it and again energizing ‘it 'when the

80

_core reaches positions corresponding to said - -

energizing it when the core reaches positions

member té pass through any desired num- -

.ber of its operative positions step by step.
' T 96

~ 6, In combination, a movable meniber
having a plurality of operative positions, a . -

' solenoid having a core for actuating said .
- member, said core having a tendency to =
i“move-out of the field of the solenoid, means

for energizing said solenoid ‘and for auto-
t'matically deénergizing it and agailn energiz-

-ing-it when the core reaches positions corre- .
|- sponding to the said operative position of .~
| said member, and means for holding said

‘energization of the solenoid. .

- e .I

“core stationary during the said periods of de-

100

105

-7. In combination, a solenoid, a core for .

said solenoid, a relay controlling the solenoid

core: for .energizing the -relay at predeter-

78,7 In combination, a solenoid, a relay for

circuit, an interrupter connected with said
110
| mined points in the travel of the core, and .
-means - associated with the relay for inter-

rupting the relay circiiit upon the operation -

completing a ecircuit through the solenoid; a -

~detérmined points in the travel of the core,
| add means associated. with- said relay for,

.1_'20_

‘causing it-to resume the’ position for- closing -
the solenoid circuit after 1t-has been caused -

| to operate. by the interrupter.

3. .In combination, a solenoid, a relay for

e 125
completing & cireuit through said solenoid, & -

coré for said solenoid, an interrupter asso-- =
ciated with said core for energizing said re-

L]

lay at Prede;ﬁérmiﬁe_d points in thé travel of

130
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20

29

30

oid cireult, and means ﬁqsmmied with the

%

T

relay for causing 1t to assume its cucult cloa-
Ing pomtwn R m‘edetﬂ*‘n"*med interval of time
affer the enex olzation thereor,

10. In Cmnbmatwn » controller having
plurality of operative pn:;ltmms a solen 01d a
solenoid core for actuating said mntw]ler 4
relay for controiling the circuit of said solen-
oid, an interrupter “associated with said core
and arranged to cause said relag to deéner-
aize sald solenoid at points i the travel of
the core COTTESPONGING o satd operative po-
sitions of the uantw’h“r and means asso-
clated with satd relay for e 1u-~11w 1t TO ener-
oize the solenold ngain after each suel deén-
m‘gixﬂt.i{)n.

in combination, a controller having a
piLll.}ilIi‘. of operative PosIIONs, & suiood,
solenoid core for actuating said controlior. o
relay for controlling the eireuit of said solen-
oid, an interry }ter assoclated with said core
aml arranged to cause the relay to dedner-
oize sald solenoid at points in the travel of
the core corresponding to said operative po-
sitions of the controller, and means asso-
clated with said relay {for causing it o ener-
aize the solenowd again a plmv*mnm verd 111 T
aitel each such deéneigization.

In combination, a controller having «
plnrahh‘ of operative positions, a solenoi.
solenold core for actuating
away from the “off 7
solenoid 1s energized and toward

L

-

""'".

£ L
i1l controlier
Nosit L"}Tl "ﬂ']‘%“n Lhe

tl 1(‘511

B

e . B b L ——m TEE— W - ———r—— i AE -

— e cama TR - R

— o e ... a- - - -

i lela

when the soienoeid is deénérgized, a
oT CUﬂtI‘OH}P the circuil of the solen-
oid, an interrupter “associated with the core
and arranged to cause said relay to operate
to d%mlirme the solenoid at points in the
gravel of the core corres sponding to said op-
erative positions of the contr oller, means as-
sociated with said relay for causing it to en-—

ergize the solenoid again after each such de-
BHL‘I‘“IZ&tIOn a second relay, sivl means as-
bOCl&th wnh the latter rc‘aV for controlling

DOl tiom
£
1

the movement of the controller toward the
“oft’’ position.
13, In *01111)111&1:1011 a controller, a solen-

o1, a solenoid core 101‘ actu&mw said con-
trolier away ftom the ,mﬂuon wiien the
solenoid 18 energizea an{: toward the ““oft”’
position when the solenoid is deénergized, a
switeh and means controlled thereby for caus-

mg the solenoid and core to move the con-

troller step by step away from the ‘“off” POSI-

tion, a hemml switeh and means controlled
therveby for causing the core to move the con-
ivoller -ﬁep by Ltep toward the “off”’ posi-
tion, and a thitd switch Tor permitting the
core to Teburn the controller toward the ”oﬁ'”
position by & continuous movement,

in witness whereof, I have hereunto set
ind this 31st day of }HJ"} 19{'}6 |

ARTITUR T. CROCKER.

i}"l'r ¥

WWiinesses:
RBexgaryony B, Hlonr
(IACE M. Huu“.;
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