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“a ‘citizen of the United States, residing at |

State of Ohio, have invented certain new and |

~arrangement for accomplishing this is set
forth-in the patent to Burke No. 611,588,
Sept. 27, 1898. It is often desirable, how-
number of different points or stations about

1t. It is also desirable that in case conflict-
mg operations are simultaneously sought,

able without shock. Moreover it is often ad-

emergency the desired object will not be de- |

provide a motor control system in which all’

‘main controller Tomprisine a plurality of
push-buttors for accomplishing differe:-t ve-
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To all whom it may concern: |
Be 1t known that I, Warrer J. Ricuarps,

Norwood, in the eounty of Hamilton and

useful Improvements in Systems of Motor
Control, of which the following is a full, clear, .

My invention relates to motor control sys-

tems, especially as applied to teaser systems
of primting press control. = =~
In operating certain kinds of machinery,;
such as perfecting printing presses, it is nec-
essary that the starting and stopping be ac-
complished without shock. An admirable

ever, that machinery be controllable from a

only the most conservative of the operations
desired will be obtained; that is, in ease it is
simultaneously sought to go faster, to go
slower, and to stop, a stopping will result,
while a slower operation may be obtained re-
gardless of attempts to obtain a faster opera-
tion. Also, a quick stop should be obtain-

vantageous to require no niceties of mauipu- |
lation By the operator, so that in case of
teated by too much or too little movement or
force on the part of the operator. o
1Itis-the object of my present invention to

the advantages of the control system set
forth in the Burke patent are combined with
those abowve stated. '

My mmvention therefore broadly comprises
a system of motor coutrol eonsisting of 4 mo-
tor to be coutrolled, a converters means for
conecting sald motor to a source of current
either directly or through the converter, and
a push-button controlling system for said
mears, S

Iy another light my invention comprises
the combination of a motor, a main control-
ler therefor, and a master controller for the

sults, satd push-buttors being so connected
atud arranged that in case a number of push- |

-

puttons are depressed to obtain conflicting
results only that one of the depressed push-
buttons which se¢ks the most eonservative
runnmng of the motor will be effective.

~ Other features of my mvention will appear
from the following description and accom-

panying drawings and will be particularly

pointed out in the claims.

- Figure 1 is a diagrammatic view showing
one embodiment of my invention; Fig. 2 is a
section on the line 2—2 of Fig. 4, showing

one arrangement of a controller station:

¥ig. 3 1s a section on the line 3—3 of Fig. 2;

¥ig. 4 1s 4 section on the line 4—4 of Fig. 2;

and Fig. 5 is a sectional view showing the

means for retaining the controller arm in any

deswred position.

The main motor 10 is arranged to be con-
trolled by a movable arm 11, which in its dif-

ferent positionsisarranged to connect the mo-

tor 10 to the mains 12 and 13 either directly

or through aconverter i4. In the mains 12
and 17" there may be manually operated
switches 15 and 152 if desired, while between

the main 12 and the various circuits is a
‘solenoild-operated switch 16. The solenoid
17 ot the switch 16 1s connected between the

meains 12 and 13 through a switch 18 which is
closed only when the arm 11 is in it lowest

})ositionl and through manual switches a
b ol n/
5§ J"J R . » ..

]

These latter switches are

placed. at different stations AB, C, ... N

around the press or other controlled mechan-
s, There may be any number of these
stations, which are the master controllers.
When any one of the switchesa’, 0, ¢", . . . .’
13 open -the solenoid 17 is deénergized.
When all of these switches are closed, and the
arm 11 1s.1n 1ts lowest position to close
switch 18, the solenoid 17 is energized to
close theswiteh 16.  The closing of the switch

16 not only completes the various controlled

and. controlling circuits, but also short-cir-
cuits the switeh 18, so that when the switeh
16 15 closed the circuit of the solenoid 17 re-
mains complete regardless of the position of

| the arm 11.

- The arm 11 is biased toward its lowest
position, exther by gravity or a spring 20 or
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both, while it may be moved upward by a

solenoid 21, If desired, a handle 112 may be
provided for manual operation of the arm 11.
A coil 221s wound in the support 28 of the arm
11 and when energized acts as a magnetic
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cluteh 1o hold the arm 11 1n ANy poaltmn 17
which 1t iy happen o be.

is best indicated iy Fio. 3. A dash- -pot 24 s
arranzed to retard Both the apward and 111(1

LOW W '11'{1 movement of the arm 11. mir)l}s
G1 and 62 it the mmvnmn of the arm 11.
At 1]10 stations Gy, B, O, 000 UN, are other

i

H\HI{ h(m r!* !f)'*'. A .?'HLE 1‘{‘:3[){‘(LL1\*(11‘1
alxo. oxeept at station _L\ switehes 67, .
7 respectivelv.  [Each {}i fhese ‘-:Wlt(‘h@b CO-
operates with two. fixed contacts as shown.
The switehes D and 67 ¢ and ¢, 77 and n®
:—11‘(1111{1f]1¢111i( [y CU]]H”CLL(I to move together

S

anid are blased to the positions in whic 1 they
Hereatter when 1t 1s

are shown in fudl lines.
stated that any of the switches 6%, ¢?, 1
are moved to a certain position it is to be un-
derstood that  their lespcctwc assoclated
switclies b, ¢* ... .n® are cmuapondmﬂlv
moved. When the switches a*, b7, ¢, s
are m their normal position, and the switch
16 15 closed, the eircuit of the coil 22 is com-
pleted, _.{m(! sald coil holds the arm 11 in
whatever position 1‘( may happen to be.
When any switeh @, 0, ¢ n* 18 1n 1t
lowest ]msltmn, as shown in dotted lines at
station N, the coil 22 1s deénergized, and,
except n certain cases hereinafter {lﬁ%llbefl
the solenoid 21 1s energized, thus causing the
arm 11 to move upw ard.  When any switch

a*, ' b% ¢%, ... . is in its middle position, as

111t110atul n dotted lines at station By both

22

the coil and the solenoid 21 are dcener-—
eized and the spring 20 moves the arm-=~11
downward. | -
The converter 14 is here shown as a teaser
or step-down motor-generator, comprising a
iotor-armature 25 and 3) GLHGI’.‘:I.J{OZI ATN1a-
ture 26 together with their respective field
mnmlm 27 and 28, Anvother desired form
of converter may be used. In the lower
part of 1ts movement the arm 11 connects
foe motor armature 10 to the teaser genera-
tor armature 26 and varies the voltm{* of said
tenser generator by varying its *-»p("{“d anud
field strength successively.  Farther up in
its movement the arm 11 connects the mo-
tor armature 10 to the mmns i2 and 13 and
varies the 1‘{}5*15@11{ 0 111 cireuwlt with saad mo-
tor arnmwture.  The field windme 29 of the
main metor is alw: ays supphed direc tly from
111 o mans 1% and 1 3 whenev er ‘[lm SV m:h 16
1s closed, but the resistance of its circuit 1% Vi~
ried during the operation ol thearm 11, o
e omphsh these results, the arm 11 has two
clectrically distinet p;ufs 30 and 31 prefer-
ably msulated from- the rvest of the arm.
The part 30 controls resistance 32 and 32¢ in
the crreuit of the teaser motor armature 25,
and a resistance 33 m the circuit of the tegser
cenerator field winding 28, T hv- contacts of
the 1051%‘({111(*-:: 32 und 32 may be eross-con-
nected it desired and only one resistance used.,

The part 31 connects the armature 16 to the
teaser generator 26,

This structure

m—

cinted with the r{m»’mnw

The b‘ﬂ.ﬂt(hﬁ“ﬁ 15 and 1

804,235

13 through a resistance 34 and varies said re-
sistance.  Near the upper end of the move-
ment of the arm 11 the part 31 also varies «
resistance 35 1m the ctreurt of the feld wind-
g 29 of the main motor,  In ordey
complish this latter result ) a v iteh 36,
normatly connects the led winding 20 -
tween the mains 12 and 13 sw1ithiont the mte 35
vention of any resistance, is opened by o ply
57 1 the arm 11 i its upwar Lmovemment ns
said arm reaches the low CST Contact asso-
H, and s elosed by
sald pinoas said arhn in its (h'm'n_*f;:n'{l MOYe-
ment is about to leave sald lowest contact,
The operation of the SV *Wm 15 as follows:
" beme elosed. the
motor 10 18 started w lwn the last of the
switches a', 0/, ¢, . . . 0 is closed. The
closure of this switch , s 1')1{)\« ided the arn
11 1s m 1ts lowest position to close the switely
18, energizes the solenoid 17 to closé the
switeh 16. The closure of the switeh 16
COmM )leteb the eircuits of the imain motor fiell
winding 29, the teaser motor field w inding
27, the teasm motor armature 25 throuwh the
entire resistance 32, and the teaser venerator
field winding 28 throush the entire resist-
ance 33. It also shor t-circuits the sw m h I

L L
rll

o,
'3 AL
i'l.] :g'- -
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80 that the cireuit of sclenoid 17 is not hroken

when the arm 11 begins to move upward.
Moreover, 1t puts the cirevits of the coils 21
and 22 under the control ol the proper
switches at the various stations such as
switches 6* and §® at station B, Unless some
of these switches have been moved from
their normal positions, the circuit of coil 22 is
completed by the closure of the switch 16,
but this coll serves no purpose at this partic-
ular pomnt in the oper: vtion, because the arm
11 18 held against further dowuward 1uove-
ment by the stop 61. The motor armature
10 18 connected across the teaser generator
armature 26 by means of the part 271 of the
arm 11, Thus at this ’tmm tnw MOLor arta-
ture 10 1s connecied to the maing 12
through the converter i4.

The closing of the switeh 16 causes the

teaser motor 25 to start and to drive the

teaser generator armature 26 to supply the
motor armature 10 with curvent at o low
voltage. 'This causes the motor 10 to start
oradually.  1f 1t 15 {1{%:,-:i1*{'—?tl“i,o oo Taster one of
the switches a*, 0% ¢ 20 15 moved into
its lowest J)()HIU()I], as shown in dutted hnes
at station N, and deénergizes the retainmg
coll 22 and {}IIGI“M{'% the mlenunl 27, The
latter begins to move the arm 11 slowly up-

‘xVE'L].'{] l}llt LOTIJLHH](".H to do H{; ti]h "w() llill“' s

the switeh 222 or its anal ocue is held inifs low -
est position.  Upon the release of the switel
n® by the operator, this switeh returns to its
normal or upper })05111011 and deénereizes
solenowd 21 and energizes retaining coif 22 to

hold the arm 11 in whatever pmllmn it has
and to the mains 12 and | reached.

Doand 13
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‘thus further increasing the voltage impressed

out, the voltage of the

~armature 10 by t
that of the teaser

generator field

be stopped
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As the arm 11 is moved upward, the re-
sistance 32 is gradually cut out to Increase
the speed of the teaser motor 25 and conse-
quently the voltage impressed upon the mo-
tor armature 10 by the teaser generator 26.
After the resistance 32 has been entirely cut
out to bring the motor 25up to full speed, the
resistance 33 is gradually cut out of circuit
with the teaser generator field winding 28’
upon-the motor armature 10
generator armature 26. . |

When the resistance 33 has been fully cut
teaser generator is at
itsmaximum. Continued u pward movement
ot the arm 11 beyond this pomt causes the
part 31 of said arm to conmect the armature
10 to the mains 12 and 13 through the entire
s resistance also serving to
reduce the voltage impressed on the motor

l%e main source of current to

by the teaser

4

has been connected to
the resistance 34, the part
31 of the arm 11 disconnects it from the
armature 26. Continyed upward movement

after the armature 10

of the arm 11 from this pomt cuts the resist-
34 circuit with the armature 10,
thus increasing the voltage impressed thereon

ance 34 out of

and gradually increasing
movement also inserts the
the circuit of the motor armature 25 to slow

1t down and finally disconnects the converter
or teaser 14. | | |

1ts speed. This

When-the entire resistance 34 has been cut |

out the full voltage of the majns 19 and 13 1s
impressed upon the motor armature 10, and
further movement of the arm 11 beyond this
point causes the
and the part 31.of said arm to cut the Te-
sistance 35 gradually into circuit with the
field coil 29 fo further increase the speed of
the main motor. o |
When the arm 11 is caused to move down-
ward by moving one of the switches a*, b,
¢y oot to its middle position, as-shown in
dotted lines at station B, and holding it there,
the reverse of the actions above deseribed
takesplace. Thusthe motor10ie slowed down
oy first inereasing its field strength, the switeh

36 Seing closed by the pin 37 when the en-

tire resistance 35 has f'

een cut out, then eut-
ting the resistance

its armature, then
starting up the teaser 14 and connecting the
moter armature 10 to the teaser generator
armature and disconnecting it from the
ains, and finally diminishing first the teaser
sald teaser.- This downward movement may
at any point by releasing, the
switch 0 or its analogue. The above is the
slowing down operation under normal con-
ditions. But il an emergency switch, as ¢

15 opened, the coil 17 is deénergized and the

generator 26. Shortly

resistance 322 in

pin 37 to open the switch 36

—

34 mto circuit to decrease |
‘the potential impressed on

strength and thenthe speed of |

&
switch 16 péned to interrupt-aﬂ circuits sup-
plied by the mains 12 and 13, and, if the mo-
tor armature 10 was connected to sajd maing,
to close the circuit of said armature upon

1tself through so much of the resistance 34

 stations A, B, C, .

This causes the armat:

as was not in circuilt as.
ire 10 to act as a gen-

erator armature to excite its own field wind- _
down rapidly, bv reason

Ing 29, and to slow do
of the braking effect thus produced. As the
motor slows down and the arm [1 descends,
the resistance 34 which was in the closed cir-
cutt of the armature 10 is eradually cut out,
so that as-the electromotive force ¢enerated
by the armature. decreases the resistance in
the circuit is also decréased to maintain the
iraking current more nearly constant. The
switch 16, once opened Lecause of the open-
ing of an emergency switch, as ¢, cannot Le
closed again until the arm 11_has reached ; ts
lowermost pesition and closed the switch 18.

The arrangement of switches at the Various
... .N 1s such that if there is
8. contlict of opinion between different opera-
tors as

obtained. Thus if one operator desires an
immediate stop he may obtain it 11y opening
his emergency switch a’, 8", ¢/. . . . or 7', as
the case may be, thereby cansing the opening
of the switch 16 to deprive all the operating
circuits of currents

whether or not any ‘of the other operators

have moved their switches for a faster or a

slower movement. If different operators re-
spectively desire to go faster and slower, the
one who désires to go slower, say at station
B, will prevail, hecause by moving *his
switches 0® and 53 to their intermedjate POSI-
tlons, as shown in dotted lines, he not only
interrupts the cireuit of the retaining coil 22
to allow the arm 11 to descend , but also ren-
ders it impossible for the circu it of either 30~
lenoid 21 or retaining coil 22 to be completed at
any of theotherstations A,C, . . . N
ormore operators desire to goslower and move
their switches, say b* and n?, to intermediate
positions, the circuit of coil 22 will be broken
and additional breaks made in the circuit of
solenoid 21, and the arm 11 will descend to
cause a slowing down of the motor 10: If g
number of operators should all desire to 20
faster, and move their switches, say b and n?,
to their lowest postitions,
tion N In dotted Imes, the circuit of coil 22
will e broken at two pomts and the circuit of
coil 21 will be comvpleted through the switches
n* and b%in their lowest positions and ¢* and

@* n their uppermost positions, and the arn

11 will be moved upward to cause g speecling
up of the motor 10. Thus it is seen that
with my systemn conservative running of the
press 1s favored, while control may he oh-
tamed from any desired number of points.

With the arrangement set forth in Fig. 1,

the switch 16 opened. -

to the proper thing to be done, the
| 1nost conservative aperation desired will be

80 that it matters not
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it mwht sometimes happen that an operator | Should the push—buttm’l 41 bedepressed at the

in his excitement would move one of the con-
trolling switches which has several operative
pomtmnb either too far or not far enough.
Thus for instance the switch 6* might be
moved only to umiddle position when the
operator 1111;911(]@(1 to move it to 1ts lowest
position, or vice versa. To avoid this habil-
ity of confusmn I have devised the arrange-

ment shown in 1*1'95 2 3 and 4, in which one
of the stations, hete ta,kell a8 B has the same

three switches b, 0* and O* as shown at sta-
tion B i INg. 1.
and 4 are intended to be operated by vari-
ous push-buttons 41, 42, 43 and 44. 'the
switch Z} IS arsange ed to be closed by pushing
in the ° %t&ltlﬂﬂ push—button 41 and to be
opened by p‘llbhlllﬂ‘ m the ““stop”
button 42. A spring 45 is provided for
oiving this switeh a snap action. The two
)ush—buttons 43 and 44 are arranged to be
held in their outer position by a double leat-
spring 46, hut either of them when depressed
will move both switches 0* and #® downward,
the movement of the switches caused by
depressing the button 43 being greater than
that caused by depressing the button 44
because of the different distances of these
push-buttons from the pivotal or supporting
By depress-
ng push-button 43, the switches b* and °
are moved out of engagement with their
upper contacts 47 and 48 respectively, to-

~ward which they are biased, .;md into engage-

ment with their lower contacts 49 f.md 50

respectively, this bemﬁ equivalent to moving

the switches b* and b* in Fig. 1 to themwr lowest
positions. DBy « lepmbhlmr pusi-button 44,
the two switches ? and b are moved away
from their upper contacts 47 and 48 respec-

tively, but are not moved iu -Eﬁ wueh to en-

cage the contacts 49 and 20 respectively.
‘\Imfmfet by means of an extension 51 of

~the pusipbntfun 44 the contacts 49 and 50
T are depressed so that they cannot be engaged

by the switches 6* and b even thounl the
push- button 43 is also depressed. This is
:»UH further to msure mnwwatne rUnNInge
of the press.  In case an operator i his ex-

7 atement pushes i the two buttons 43 and

44 the circuits of both eoil 22 and solenoid
21 will be broken to cause the motor 10 to
stow down.  Should the push-button 42 be
depressed at the same time as éither or both
of the push-buttons 43 and 44, the switeh 16
will be eaused to open to obtamn an emer-
ceney stop of the motor and only the push-
butten 42 will he effective.
fo mnulhuu ously depress push-buttons 41
and Should push-butfons 41 and 43 be
:-;imuh;z.m~=m.al} depressed with the arm 11
in its fowest position, the switeh 16 will be
closed and the arm 11 caused to move Slowly

upward to mcerease the speed of the motor.

These two push-buitons are not conflicting.

The switches in Figs. 2, 3

push-.

It 1s impossible |

| for mterposing s

same time as the push-button 44 or both 43
and 44, with the arm 17 1n 1ts lowest I)D‘%HIOH
the motor will start but ﬂlb arm 11 will not
move, the push-button 43, 17 depressed, being
vendered ineffective beeause the push- bu’rtfm
44 1s depressed and the push-button 44 being
ineffective because the arm 11 1s already
in 1ts lowest position. Howaver 1t would
hardly ever happen that the ‘‘starting”
push-button 41 would be pushed in by 1mis-

take, because when the motor 10 is operatingy

-and there 1s liable to be confusion this push-

button 1s-always depressed. , The push—but—
tons 41, 42, 43 and 44 ‘fOGether with the
switches which they control are preferably
arranged in - a single box or housing 52,

,thouo’h this 18 not necessary.

Terms which mdlca te position or dir ection,
such as *‘lowest”, “upward”, ‘‘downward ",
ete., refer to the drawing only and are no:
intended to limit the actual structure. lho
different parts may be placed 1 any desired
position and moved in any desired direction.

Many modifications mav be made in the

precise grrangements herein shown and de-

seribed and all such which do not depart
from the spirit and scope of my invention 1
alin to cover in the following ciaims.
What-L claim as new 1s:—
1. In-vombination, a motor, a source of
current supply, & converter, a main control-

ler arranged to connect said motor to the

source of supply either divectly or through
the converter, and a plurality of eleetrically

interlocked push buttons for controlling said

111.:1111 controller.

In combination, an electric motor, a
%111)1‘111* circult, a converter, a main controller
for mmlevtul{r the motor with the supply
circult either divectly or through the con-
verter, and a )1111&11*} of master controllers
for said main controller, each of said master
cmﬂmllvm COMPTISIE 2 plumrlw of awitches.

- The eombination with an electric motor,
01 a supply cireuit, a converter, means for
connecting the motor with the supply cireult,

MEeNns 101 bie..ﬂmw the converter circuit at

an ntermediate h[)f‘t‘l of the motor, and a
push button svstenmi of control for both of
satd means. |

4. The combimation with an.electiic motor,
of a supply circurt, means for conneciimg the
motor with the %upph‘“ cireuit, a {mnmllmu
rheostat in said supply cireuit, a econverter in
circurt with the motor and with satd supply
circult, means for breakime the converter
circult at an intermedinte speed of the motor,
and a push button svsten of confrol for both

| of sald means and said rheostat.

5. The combination with an electric motor,
ol a supply circuit, means for connecting ti 0

motor Wlth the supph* circult, a ¢ uutzr;llnw

rheostat 1 sald circuit, & converter, means

sald COIl‘Vi‘lt{‘L belween said

e
foet

50
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circuit and the motor and for withdrawing | for varying the V(ﬂtage impressed upon the

satd converter from circuit, and a plurality

of pueh buttons for controlling said theostat
and said means. | |
5. The combination with an electric motor,
of a supply circuit, means for connecting the
motor with the supplv circult, a converter in

cireuit with the motor and with the supply

circutt, means for varying the out-put of the

converter and for cuttmg the converter out

of circiit at an intermediate speed of the
motor, and a plurality of master controllers

Hor Q.ald means, each of said master control-

lers (-omprls:.mg a plurality of switches.
- 7. The combination vith an electric motor,

of a supply circuit, a converter, means for -

connecting the motor-with the supply circult

either directly or through the converter and-

for varving the voltage 1mpressed on the mo-
tor with either connection, and a plurality of

master controllers for qétld means, each of

sald master controllers ¢ omprlsmﬂ' a plurallty

‘of vush-button switches.

8 In combination, an e ]ectrlc motor, two
sources of current %upply, means for con-
necting said motor to either of said sources

ﬁcpamt“ly Or 1N }}arallel} and a push-button

system of control for said means.

. In combination, an electric mot@« |
plurality of sources of current, means £ox con-
necting mid motor to any of sald souICes and

for varying the poten tial 1 Impressed upon the

me“mr by any of said sources, and a plurality
of push buttons for conimlhnﬂ sald means.
10. In combination, a mﬂtor, & source of

supply, a converter, means for connecting the
motor to the source of supply either dlrect]y'
or through the converter, a plurality of push-
buttons for contmlhnﬁ' said means
‘nections whereby in case MOTe. t'h&"f"i

, and con-
one
push-button is operated at « Mmt., that sae
which 1s operated to” obtain most conserva-

tive running of the motor will prevail.
11. In combmatum a motor, 2 main con- {
troller therefor, a pluml}ty of push——buttmm-

- for controlling 's*:ud main controller, and con-

e
l:h__. .

oI
C.Y

60

R e
L

nections Wheleby in case more than one |

push-button is depressed at any one time,
the push-button which nmmalh causes the

most conservative operation, ob. the motor

will prevail.
12. In combination, a motor,
supply, a converter, a main commller {or

connecting said motor to said source of sup-
ply either directly or through the converter,
a plurality of master cont rollers for the main
controller, and connections whereby in case
than one master Pontmller 1S oper ated

nGIe

at a time chat one which is operated to ob-
tain most conservative mnmlw 01L Lh{l mMotor

will pievail.

13. In combination, a m()tor 2 %upph?‘ cir-

ccutt, a converter, & main controller for con
‘necting the motor to the supply Lll(,ult
oby the converter and |

mhel dire setly or throug

a source of

troller therefor,

master controllers havi

“faster?”’
neilective.

| a,_nv
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motor with eitier set of connections, a plu-

rality of master controllers for the main con-

troller, and connections whereby in case dif-

forent master controllers are operated to ob-

tain conflicting results the most conservative
results seufrht for will be obtained.

14. In cmubmat}on a motor, a maln con-
a ma,ster COllthHel for the
meain controllei ‘sald master controller com-
prising a plurahtv of push-buttons for ob-

tatning different results, and said push but-

tons being s0 connec*@d and arranged that

In, case conﬂlctmg push-buttons are simul-

taneously depressed only that one of the de-

S&

pressed push-buttons which calls for the

most conservative running of the motor will
be effective. . |

i5. In cmnbm&tmn a motor, a main con-
trolier therefor, a mastel wn‘rl oller for the
mam (,ontrollel sald mas Lﬁ-r controller hav-
ing “slower’’ and ‘‘faster” puah buttons,

and means whereby when the 510 wer’’ push

button, is depressed the ‘f&stcl

pubh but-

“ton 1s rendered meffwtwe

- 16. in combination, a motox a, main con-

troller therefor, a pialahty of master con-

troﬂers for the main contr Oller each of said
g “slower” and
“laster” push buttons, said push buttons
bemg S0 c{m‘i:,e.cted and arranged that when
any * slmvei push button is lepressed the

17. In combination, a motor, 8 TAin, cOn-
troller therefor, a master controller for the
mam con Lroﬁer sald master controllel hav-
ing. ‘‘slower”, “faster”, and ‘“stop” push
butt ons, and me ans whereby when the *‘stop”
push button is depressed, the other pu;nh but—
tons are rendered ineffective.

18. In combination, a motor, a mam con-
troller’ therefor, a plurahty of master con-
trollers for the main controller, cach of said
mfzster cﬁntfollers having “slower”, faster”’,
ATL(
bemg SO mnnected anc aua,nged that when
‘stop push putton is depressed, all the
“faster”’ and ‘slower’” push buttons are
rendered meffective.

19, In combination, a motor, a main COI-
trolle.r thereior biased toward- movement n
one direction, an electromagnet for moving
said contr oller stead ily in the other direction,

‘a second electromagnet for holding the con-
troller in any position against movement in
-either direction, and a master controller for

controlling f-:*nd two blectmm&ﬂ'netf; sald

master controller comprlamw a plm ahw of -

push buttons.

push buttons are all rend@wd'

‘“stop’’ push buttons said pu,bh buttons
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20. in combination, a motor 9 Main con-

troller therefor biased to. move in- one direc-
blon, an electromagnet for moving said con-
troller in the other direction, a second elec-
tromagnet for holding said controller in any

130
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said master contro
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position, and a master controller for ener-
aizing cither of said magnets separately but
not  simultaneously or for deénergizing
them both, said master controller compris-
mg a plurality of push buttons.

21. In combination, a motor, a main con-
troller therefor biased to move in one direc-
tion, an electromagnet for moving said con-
trotler uninterruptedly in the other direction,
o second  electromagnet for holding said
ontroller in any position, and a plurality
of master controllers forsaid electromagnets,
cach of said master controllers comprising a
plurality of push buttons. '

22, In combination, a MOtor, a main con-

troller therefor biased to move in one direc-
t1on, an electromagnet for movine said con-
troller mn the other direction, a second elec-
tromagnet for holding said controller in any

position, and a plurality of master controllers.
lplumhty of push buttons,

each comprising a
trollers being connected to en-
ergize either of said electromagnets sepa-
rately or to deénergize them both.

23. "in combination, a motor, a variable

resigtance in the armature circuit thereof,
a controller arm for varying said resistance,
said controller arm being biased toward
movement in one direction, an electroniag-
net Tor moving said arm in the other direc-
tion, a second electromagnet for holding
sald arm 1n any position, and a master con-
troller for energizing either of said magnets
separately but not both at once or for de-
energizing them both and for controlling

the motfor ecircuit, said master  controller

consisting of a plurality of push buttons.
24, In combination, a motor, a main con-
troller therefor biased in one direction, an

clectromagnet for moving said controller in ! rect and the voltage of the converter second-
- ary when such connection is through the con-
- verter, and a plurality of master controllers

Tor said main controller, anv one of sald

another direetion; a second electromagnet
for holdmg said controller in any position,
and a plurality of push buttons for con-
trolling said clectromagnets, said push but-
tons bemng so connected and arranged that
when one of them interrupts the circuils of
both electromagnets none of the others will
be able to complete either of said cireuits.

25. In combination, a motor, a controller
therelor biased in one direction, an electro-
magnet for moving said controller steadily
m the other direction, a second electromag-
net Tor holding said controller in any posi-

tion against movement in either direction,

i push buttons for controlling said electro-
magnets. |

26. In combination, a main controller,

ad o master controller therefor comprising
a switeh arm, a contact with which said arm
1s normally in. engagement, a second con-
tact with which saad arm can-be moved into
cngagement, .a push button for moving said
arm dway irom said first contact and into
engagement. with said second contact, and a
second push button for moving said arm

"

T

1
i

_——— —— e e L

{

|

or through the converter,

894,252

away from said first contact and also moving

sald second contact so that the first push

button can not cause said arm to engage it.

27. In combination, an electric motor, a
supply circuit, a converter, a main controller
for connecting the motor with the supply cir-

cuit either directly or through the converter,.

and a plurality of master controllers for said
maln controller, from any one of which any
desired operation of the main controller may
be obtained at any time unless a more con-
servative operation is sought at another of
sald motor controllers. |
28. in combination, a motor, a source of
supply, a converter, a main controller ar-
ranged to connect said motor to the source of
supply either divectly or through the con-
verter and for varying the resistance of the
motor armature circuit when such connec-
tion is divect, and a plurality of master con-

trollers for said main controller, any one of

sard motor controllers being capable of caus-
g any desired operation of the main con-
troller except when a more conservative oper-
ation thereof is also sought.

29. In combination, a motor, a source of
supply, a converter, a main controller -
ranged to connect said motor to the source of
supply either directly or through the con-
verter and for varving the resistance ofthe
motor armature circuit when such connec-
tion 1s direct, and a push-button svstem of
control for said main controller.

30. In combination, a motor, a source of
supply, a4 converter, a main controller ar-
ranged to connect said motor to the source of
supply cither directly cor throuch the con-
verter and to vary the resistance of the motor
armature cireutt when the connection i1s di-

master controllers being capable of causing
any desired operation of the main controller
except when o more conservative operation
1s simultaneously sought. | |

31, In combination, & motor, a source of

supply, a converter, a main controller ar-

ranged to connect said motor to the source
of supply either directly or through the con-
verter and to-vary the resistance of the motor
armature cirewit when the connection is di-
rect and the voltage of the converter second-
ary when such connection is through the
converter, and a push-button system of con-
trol Tor said main controller. |

52, In combination, a motor, & source of
clectromotive force, a converter, a main
controller arranged to disconnect said motor
or to connect it to said source either directly

system of control for said main controller.

33. 1n combination, au electric motor, two

-

sources or electromotive foree, means for dis-

and a push-button
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connecting said motor or for connecting it, to | thereby, and a push-button system of con-

either of said sources, and a push-button sys- | trol for said means. - 10

tem of control for said means. In testimony whereof I affix my signature,
34. In combination, an electric motor, a | in the presence of two witnesses. |

plurality of sources of eléctromotive force, WALTER J. RICHARDS.

means -for disconnecting said motor or for | Witnesses: _

connecting it to any of said sources and vary- Gro. B. ScHLEY,

ing-the potential impressed upon the motor - FrED J. KINsEY.
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