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desired shall be started and sto

Be it known that I, GEorge H. DorgELOH,
a subject of the Emperor of Germany, resid-
1ng at Schenectady, county of Schenectady,
State of New York, have Invented certain
new and useful Improvements in Circuit-
Controlling Devices, of which the_following
1S 2 specification. .

This invention relates to devices for con2.
trolling electric circuits and has for its object
the provision of means whereby an electric |
motor may be stopped, started and generally

controlled in a reliable, safe and efficient
manner. I o
+ My mvention relates more particularly to

means for controlling motors of the type

addpted to be run at a low speed in addition
to the normal running speed, and which it is
ed quickly

when running at full speed. 1s type of

- control is commonly used in connection with

25

printin% presses in which it is desired that
means be provided whereby the motor may

~be “jogged” along at a low speed. This

“‘jogging’’ is preferably and usually accom-

. plished by having switches arranged at defi-

30

nite points around the press. In the patent
to Yates, No. 857,142, 1s disclosed & control-

ling device of this type in which the motor

may be jogged along from points around the

II:;I'ess with the starting armin the off position.
t has been found, however, that the operator
frequently will not take the trouble of going

- to one of the control switches or buttons in

39

order to ‘‘jog’’ the machine along but will
use the controlling handle. The result is
that the starting contact segments are fre-

quently injured by arcing.

40

In carrying out my invention I provide in
connection with a controlling device of the

type above described, an electromagnetic

switch which is so arranged that the motor
circuit is broken upon its contacts. This

- switch is energized as the controlling nrn is

45

moved towards running position befure the
starting resistance is substantiz!'y wvaried.
The switch is in series with tis starting

- resistance.so that it closes the armature cir-

50 cult

cult ‘and opens it instead of having the cir-
olpened and closed upon the contacts.
elec

The tromagnetic switch 1s Iikewise con-

trolled by push-buttons so that the motor

may be stopped and started at points around
the press by operating the electromagnetic

switch. I also provide an overload magnet
which controls the circuit of the electromag-

netic switch in all positions of the controlling

handle so that it will be impossible to injure

the device by starting too quickly. Means

are also provided in connection with the
electromagnetic switch whereby, when the
latter opens to stop the motor, a brake resist-
ance will be connected in cirewit “with the
armature so as to quickly stop the same.

In the accompanying drawings, in which 1
have shown my mnvention embodied in a con-
crete Torm, Figure 1 represents one embodi-
ment of my invention, the controlling arm
being spring-pressed to the off position; Fig.
2 shows the details of the controller handle;
Fig. 3 shows a different form of my inven-
tion; Fig. 4 shows a controller handle for the
same; and Fig. 5 shows means whereby the

controller handle effects the opening anc .
75

closing of the electromagnetic switch.
Referring to the drawings (Figs. 1 and 2), 1
represents the insulating base of slate or soap-
stone having mounted thereon a c¢ontroller
handle 2 pivoted at 3 and provided with a
double-acting spring 4, which gives the con-
%}‘_olling arm a bias to the position shown in
1. 1.
a series of contacts 5, 6, 7, 8 and 9, of which
5 and 7 are insulated from the arm and 6, 8
and 9 have electrical contact therewith.
The arm codperates with segments 10, 11, 12,
13 and 14, each of which have un insulating
portion adapted to be engaged by the con-
tacts on the arm when the latter is in the off
Eosition. Segments 10 and 11 are bridged

y contact 5; segment 12 1s engaged by con- -

tact 6; segment 14 is engaged by contact 9;
and contact 7 engages segment 13 so as to
act as a bridging contact between it and the
resistance contacts 15. A plurality of-in-

sulating contacts 16 are likewise provided so .
#s to be engaged by the arm in the off posi-

tion. Contact segment’ 17 is likewise ar-
runged to be engaged by contact 8 and has
1o insulating portion. A similar segiment 18
is arranged to be engaged by contact 9 when
the latter 1s moved towards running position
while between this segment and segment 14
1s arranged a contact stud 19 for purposes
hereinafter set forth. ‘Contact dtuds 20 and
21 are Inserted in the segments 10 and 11 so
as to be engaged by contact 5 when the arm
1s 1n the off position. A no-voltage magnet

'The controlling arm 1s provided with
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~armature of the motor to be controlled and ,
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20

~controlling
- through conductor 31 to
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- load, swite]
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- 30 pressed.
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22 is arranged to hold the controlling arm |

~contacts 28 and 29.

wards the right.

- Inain to segment, 18;

will deénergize switch 26, to open the arma-

2

In running position in the usual way and
an overload magnet 23 1s5.provided, having
a pivoted armature 24 which when raised
opens the switch 25. This switch controls
the circuit of the electromagnetic switch 26
operating a contactor 27 between the pairs of
' A plurality of switches
or push-buttons 30 are |
venient place, as for instance, points around

and the mode
A represents the

as shown, is of the compound-wound type
having a shunt field F and g series field S F.
When it is desired to start the motor in the
usual way, the controlling arm is moved to-
As soon as the contact O
engages the contact stud 19, the electro-
magnetic switch 26 will be energized as fol-
lows: from the positive main through the
arm to contact stud 19, thence
_ the solenoid of
switch 26, conductor 32, switch 25 and back
to the negative main. The switch 26 there-
Hpoll operates and the contacts 28 are
bridged 'so that the ar uature circuit will be
closed as follows: from the positive main to
segment 12; ‘conductor 32’: armature A
conductors 33 and 34 and segment 13, thence
through contact 7 starting resistance 35 ;
conductor 36: overload magnet 23; con-
ductor 37; contacts 28; series field S F and
back to line. As the arm is moved on to-
wards running position, resistance is cut out
in the usual way, and contact 9 moves off the
stud 19 and on to the segment 18. The cir-
cultt of the electromagnetic switch is thus
malntained and now has in serjes with it the
resistance 38 and the no-voltage magnet 22,
the circuit being as follows: from the positive
resistance 38; segments
magnet 22; conductor 39; con-
ductor 31: solenoid 26; switch 25 and back
to line. The magnet 22 being energized the
arm will he held in running position in the
usual way.  Upon the occurrence of an over-
L 25 will be opened, which in turn

11 and 10;

ture circuit at contacts 28. This may oc-
cur.while the arm is in any position. Upon
failure of voltage, the arm will return to the |
off position and the armature cipeuit will be |
opened at switch 26. '
It it is desired to stop the matpr, one of the
buttens 30°is pressed, which wili short-cireiit
the no-voltage magnet 22,
If, instead "of bringing -the meotor up to
running speed, it is desired’to “jog” the |
ress along at a low speed, the arm may be
Eft in the off position and one of the buttons
This will cause the solenoid of
switch 26 to be enevgized as follows: from
the positive main to contact stud 40, thence

890,621

segment 11;
conductor 31 \
switch 25; and

through conductor 41 ; stud 21;
switch 30; conductor 39:
solenoid 26: conductor 32
back to line. This will start the motor at a
low speed and when the switeh 30 1s released,
the armature circuit will be opened. It will
be noticed that the overload magnet also
controls the armature
ging of the motor. In order iq quickly stop
the motor, brake resistance B i connected
across the armature terminals froni con-
ductor 32 to conductor 33 through contacts
28 and 29, and therefore when the contactor
drops to open
tacts 29 are bridged, the armature is short-

| circuited through the brake resistance thereby

quickly bringing the armature to rest. The
motor may be reversed by
trolling arm to the left. __
In Fig. 3 T have shown a form of my inven-
tion in which the controtling arm is not
biased to the off position, but may be left in
any position as desired. The arm 42 iq Pro-
vided with contacts 43 and 44 electrically
connected thereto, with tlhe bridging contact
45 1nsulated from the arm. Contacts 43
and 44 engage respectively segments 46 and
47 while contact 45 bridges segment 48 and
starting contacts 49, the insulating portion
of the segments being provided as shown.
Segment 50 is engaged by contact 51 elec-
trically connected to the end of the arm, and
a projection 52 on the arm is adapted to en-
gage switches 53
moved in either direction.
i of bell-crank form .
and are spring-pressed. to the o
The overload magnet 23 and so enoid switch
26 are provided as shown, and the switch
00 adapted to en age with either stud 56
or 57 18 convenient-% rarranged as are also the
buttons 30. ' |

These switches
as shown in Fig. 5,
eIl position.

desired to bring the motor up to normal run-
ning speed, the switch 55 engages contact 57,
and arm 42 is moved to the rght, closing the
switch 54, when the solenoid switch 26 will
be energized, as follows: from the positive
main to switch 54 conductor 98 ; resistance
R; solenoid 26: conductor 09; switch 55;
conductor 60; switch 25 and ‘back to the
negative main. -The armature®circyit will
thus be closed at the switch 26, A soon as
the arm releases the switch 04, the latter will
again open so that the cireuit of switch 26
will be maintained with the additional re-
sistance R’ in series; the ecircuit now being
as follows: from the positive main to seg-
ment 47, thence to resistance R’ ; resistance
R; solenoid 26;: switch 55 ; switch 25 and
back to line. The additional resistance R’
cuts the current of the solenoid down to g
point where it will hold the switeh closed but
will not close it.

moving the con-

70

circuit during the jog~
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the motor cireuit, and con-
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ductor 60 to switch 55.
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moved to any position on the contacts so as | ance switch for controllmn' the electromag-

to bring the motor up to the desired speed.
.t'lmu resistance 61 1s provided to vary the

speed, if desired. By pressing one of the
push buttons 30 the solenoid 26 will be

short-circuited as follows: from conductor

58 to conductor 64, push buttons 30 and con-

rence of an overload the cir cuit will be opened
as before on the switch 26. In order to
again - close the armature circuit, the arm

must be brought back past the switch 54 s0

15

ing

20
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spirit of my invention, the scope of which 1s
set forth in the annexed claims.

40

45
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that the arm passes off the segment 47, and
then by again closing the switch 54, the so-
lenoid ‘%Wlt(‘,h 26 will be closed Wlth the re-
qlsta,nce R 1 circuit. When 1t 18 desired to

“‘log’”’ the motor along, the switeh. 55 1s
moved on to contact 56, and then by press-
one of the puah—buttons 30, the circuit
will be as follows: from the pomtwe maln to
contact 62; conductor 63; switch 55; con-
ductor 59; solenoid 26; conductor 64; push—
button 30; conductor 60;
the negative main. This will close the ar-
mature circuit through the starting resist-
ance

It Wﬂl be seen that I have
ostat in which the motor may be run at a nor-
mal speed; jogged along at a slow speed at

definite pomtq around the press; and at the

same time always protegteu against over-
load, WhllL the circuit is moreover always
made and broken upon ‘the electromagnetic
switch. |

Various modifications . of my invention
will, of course, suggest themselves to those
skilled in the art without departing from the

What I claim as new, and desire to secure
by Letters Patent of the United Sfates 1S, —

i. A stmrtmo rheostat comprising. aresm‘r
ance-varying swztt(,h, an el eutromaﬂnemo
switch in series therewith, means Where.by
said latter switeh 1s closed when the resist-
ance switch is moved towards running posi-
tion, and means {or controlling said eleatm-

-mam‘let 1c switch when the resmtance-awﬂr('h

1s 1n the off position.

2. A starting rheostat (‘0]11'[)1‘18111“‘ a resist-
ance - varying sw1t( h, an electromagnetic
switeh In series thetwuth means Wh@'l‘(‘-’bV
said latter switeh is closed by the initial
movement of the resistance switch,

sistance S‘wit{h for fonhi)lhnu t}m electro-

| maﬂrwmu switcl

K

{7

3. A a‘nmww rheostad COMPTISING & Tes)si-
ANCe - VATryIny &,wltil an  electromagnetic

awiteh 1n series therew ith, an overload Do~

net controlling said. electromagnetic switeh,

nieans whet {lh“ said latter switeh is closed

when the resistance switeh 1s moved fowards

rinning posttion, and means mdependent of

current and of the position of {he resist-
&

l
o

Upon the occur-.

switeh 25 back to

rovided a rhe- .

and
“means independent ol the position of the Te-

ance-varying

roesistance 1s .connectoed

A

netic switeh.
4. A startmfr rheostat com Ilsmcf a resist-
ance - Va,lymg let(,h an electr oma,cmetu,

switch 1n series theremth, means Wherebv

3

70

said latter SW1tch 1s operated when the 10%1%1—' |

ance switch 1s moved towards running posi-

tion, means for controlling said olwtmmw-
1’161310 switch when the r esrﬁmncc switeh 1s
the off position, and an overload magnet con-
trolling said electromagnetic switch in all po-
sitions of the resistance switch.

5. A starting rheostat com rising a resist-

letch, an eﬁecﬁmnwnmtw
switch in series therewith, means *wherebv
said latter switch 1s oper ate { when the remst—-
ance switeh' is moved towards running posi-
tion, means independent of the pomtlon of
sa,ld resistance switch for controlling the elec-
tromagnetic switch, and an overload magnet
coptrcﬁhng said electr omagnetic switch 1n all
positions-of the resistance switeh.

6. The combination with an electric mo-
tor, of a starting rheostat therefor, an elec-
bromaﬂnetlc switeh arranged to control the
motor thlouﬂ'h the starting resistance with

‘the starting arm 1n the off pomtlon connec-
tions Whereby sald switch 1s actuated to close

the motor circuit when the arm is moved to-
wardsrunning position, and an overload mag-
net contm]hng said switch in all positions of
the arm.

. The combination Wlth an electric mo-
tor? of a starting rheostat therefor, an elec-
tromagnetic switch 1 series with the starting
resistance and arranged to cantrol the motor
through the same with the starting arm in

the off position, connections Whereby sald
switch .1s actuated to ¢lose the motor circuit

when the arm 1s moved towards running Po-
sition, and an overload magnet Contmlhnw
said switch in all positions ot the arm.

8. The .combination with an electric mo-

‘tor, of means for starting the same compris-

ing a starting Iesmt(mce a controlling arm
therefor, an el%tmmawnetw switch 1 series
therewith and a,rra,metl to close the motor
circult with the ﬁontrolhnw arm 1n the off po-
811;1011, a brake resistance, “and means where-
by sald resistance 1s ¢ onnected in ¢ reult with
the motor armature when theelectromagnetic
switch 1s deénergized.

9. The combination

with an celeetriec mo-

tor -, of means for starting the same compris-

mu a starting resistance, a ((}11(1(}1]11111_ AT
‘(hervim a1l vlv('tmnmunvi}( switeh con-

- trolled by sald arm and arranged to close the

motor circuit through the am.imw resistance
with the ¢ 011hollmg arin i the off position, a
brake resistance, and means whereby said
in eircuit with the
motor armature when the electromagnetic
switch 1s dedénergized.

10. The combination with an eleetric mo-
tor, of means for startimg the same sompris-

At
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Ing a starting resistance, a controlling arm | motor armature when the electromagnetic 10
therefor, an . electromagnetic switch con- switeh is dednergized.

trolled by said arm and ar anged to close the | In witness whereof, T have hereunto sot my
m_o.{;or }f;ircuit thﬁough the stm}‘lting resistance | hand this 3rd day of October, 1607.

5 with the contro Ing arm in the off osttion, S I TT > (VTR (T
means independent of the control Ing arm | GEORGE H. DORGELOHL.
for controlling the electromagnetic switch, 8 |  Witnesses:
brake resistance, and means whereby said - Benxyamiy B. Hor,

‘Tesistance is connected In circuit with the HELEN Orrorp.
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