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ik o all whom it MY concern:

Be it i\rlm a that §, Groner H. Warrring-
TLABE, v citizen of the Lmiec, States, residing
ville, in the county of thlmom
e of \ld}'v!and, have invented cer-

wooand aseful Improvements in

tarters, of which the following is a
ion
vention relates to n combined main

cirenit switeh and starting device
arranged so that they
controlled from a distant point
o cire :ni, which incindes a suitable
wied switeh, sueh ag o push-
, for controlling the flow of
i the last mentioned circuit.
151, the main switch and the
icey for controlling the elimi-

suppls
for elecivie molory

or

ar
may be
through
mantial
inttor
current
Tn this inventi
auton u]“ devic

STy
A

.L}l(,

n,zt,\m of ’UU g vesistance from the arma-
ture cireuit ave arranged to codperate in va-
FIGHs

s of the invention are appli-
formy of starters, but the
herein in connection with
ype ilnstrated in United
\>~,()i<) in which somnmd

3;’; their windings in the
it of the motor are employed
to regulate the (,u%(mg out
wee.  In this type of

E}n Vi
ature (fin
e elements t
ot starting resista

starter switches controlied by solenoids in
the armatire eireuit are emplovui to regu-

late ihe (,mtmo ont of starting 1<s1s(mw.
the switches being norm: 1”\ held open when
the niolor s s <>)gwd hy mechanieal sup-
porting wmeans, and a holding solenold or
magnet s (*mp]n‘\'«d for removing the sup-
porl when the current ix turned on so that
whe switehes may close as the cinrent in the
dating solenoids diminishes, The hold-
ing solenoid must not remove the sipport
Before eurrent is admitted to the reguiating
sojenoids; otherwise the resistanee would be
fnnmediately cut outy and it must not sus-
i:sin the xnm)ml alter thie armature eirenit
has been eut off from the source of supply,

(;{a

as the resistance would then he cut out and
the armmtinve would be short-cirentted upon
the closure of the main switeh, - As a practi

enl way of avoiding these diffieulties, the
hobding solenotd or magnet nanally has its

windings connectod in series with the arma-
ture so that the holding deviee s energizned

aind defnergized  simuftanconsly with #he

cergized 1f the arnu zfm'e

reguiating .solunuz ds when
tmpm on and off.

Starters thus constructed ave sat
for most purposes but "Ehme are Wmmon
where the series holding solensid m apt to
become pwmm&ﬂy dedne 51;95 during the
operation of the motor and in such case ifs
core is veleased and the ‘S’WItLhQ‘S controlling
the resistance are opened, causing the resisi-
ance to be Inserted in the arimabure "H’“I”L
notwithstanding the switch is closed
and the moetor is runn T F} us, Wzd eer-
tain types of motors aly

employed for running 1 mﬂwm 163
or tools, speed regula ion i ig (vcc iplished by

isfactory

€
fels)

meving the srmature endwise info and out
of the m agnetic fleld, the fleld strength of
the motor remaining p practically constant.

H» L H

When the armature is mo‘((’ pay
the field its speed incre eascs, 2 and if

denly muvui back, owing to its ow
and also, perhaps, awing ‘m "'E*r i
the los u‘, the cow
the armature m j
monents, the e?ec?:mmomre £
ply civeult, in which case pra
rent will flow through the

holding solenoid will rele
resistance

Uyn

roe of éhe Sup~
tically no cur

arter and t-h(,
core and the
will be inserted in the armature

o

)

O
ats
K.

$hET 1‘&»;

cirenit until the armature current again
rises sufficiently to energize the holding
solenoid, ,

In the present invention the magnet

which operates the supply cirenit W'm'h
also accomplishes the funel] ion of vemoving
w spring-pressed support from the resist-
anee-con{rolling iswitchies, ‘he parts being
arranged so th (mﬂns Intter mnf'ivon cannotb
be  performed until the supply diveuit is
closed, and as
supply  switeh magnet s independent of
the armature, the magnet will zm; he dedin-
FRees andd 1ts counter
elociromotive foree Mm;q the electroniotive
foree of the supply circnit. The support,
therefore, canmot retiirn and move the rosist-
ance controlling switches to include vesist-
auce in the armaturd cirenit while the main
switeh s closed and the motor is running.

When the mnin switeh magnet is detner-
gized, the spring-presseds support velurns

the resistance controlling switches to nor-
~

mal positions, reinserting the resistance in
the armature cirenit, hefore the elreuit
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the cirenit \xl 1(*n controls the
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through the armature is broken, the main
switch then opens suddenly and the arc
forming at the terminals of the main switch
is then instantly blown out by the magnetic
influence of the solenoids which regulate the
closing movements of the resistance-control-
Iing switches.

in the accompanving drawing, Figure 1
ix n frent elevation of the mechanism em-
hodying the invention: Fig. 2 is a side ele-
valion of the same, the parts being in their
normal positions; Fig. 3 is a bottom plan
siow of the mechanisin, the switeh arm and
nmonel for closing the supply cireuit being

: Fig. 4 is o sectlon through the

1 main switch member: Fig. 5

s view of povilons of the mechanism

showing the main switeh closed, and a re-

1 controlling switeh open, in full

lines. and elosed in dotted lines; and Fig. 6

is n dingrammatic view illustrating the cir-
enit conneetinns.

Referring {o the drawing A indicates a
suitable panel upon which the various parts
of the apparatus are mounted, B indicates a
Tracket or frame secuved fo the panel and
supporting the resistance controlling devices
and 1) indicates an eleciromagnetic deviee
mounted upou the panel for operating the

» mmin awiteh, indicated at ¥

e,
D

is

The nin ewiteh comprises a member
eoutralied by the clectromagnetie deviee

and a spring pressed member o7 which

adapied to be pressed vearwardly from its’

normal position, shown in Fig. 2, to the po-
gition shown in Fie. 5, by the switeh mem-

vhen the fatter is moved to closed
position by e electromagnetie device. The
member ¢ comprises a suitable contact
mounted apen an arm 2 which is secured to
the armainre 2. This armature is mounted
upen a pivet pin 3 In the frame 3° of the
eloctromagnet -+ and is normally held away
H

her e

from the mdenel by gravity, the outward
movement of the armature being Hnited
by a toe 3 on {he armatare which engages
{he magnet frame. s shown in the dia-
orai, the member ¢ s connected to the sup-
ply wire 37 and the electromagnet has its
coils connecied by conduetor 38 to the sup-
piv wire 31 and by conductor 39. switeh 40
and conductor 41 to the opnosite supply
wire 37, T awili he evident that when the
switelr 40 is eloxed the magnet b will be
energized and will move the switeh mewber ¢
fo elosed position and that when the switel
40 is opened the nagnet will be detnergized
and the switeh member o will return fo
nortnal position. opening the main switeh E,
{his rebien movement of the member ¢ being
assisted by the spring pressed member o
ng-pres<ed main switch member o

copes with a

¢ threaded shank '@

P . . i
viees 1 siable contaet 3 mounted n the

1,023,980

which extends through.a lug 9 on the
bracket B and through the panel A, this
stud and bolt 10 serving as means for secur-
ing the bracket to the panel. A spring 8
is interposed between the stud and sleeve 6,
as shown in Fig. 4, and this spring normally
presses the member ¢’ toward the opposing
member ¢ of the main switch. Tt will be
seen that the member ¢’ is electrically con-
nected to the frame or bracket B and that
when the main switch is closed the bracket
will be connected to the side 87 of the sup-
ply cireuit. ‘

The bracket B comprises a back piece b,
a shelf &* projecting forwardly therefrom,

sars 11 depending from the ends of the
shelf and side pileces 12 projecting for-
wardly beneath the shelf between the ears
11. A rod 18 extends through the ears 11
and side pieces 12, and between said ears
and side pieces bell crank switeh arms f and
¢ are hung upon the rod 13. The depending
arms 14 and 15 of the levers f and g are
provided with suitable contact surfaces 14*
and 15° adapted to engage stationary con-
tacts 16 and 17, respectively, the latter being
connected to successive steps of the starting
resistance.  The arms 14° and 15° of the bell
erank levers are bifurcated and extend
through slots in the lower ends of the cores
18 and 19 of solenoids 20 and 21 which are
meunted upon the bracket. Pins 22 piv-
otally conneet the forked ends of the levers
with the solenoid cores.

The sleeve 6 of the main switch member ¢
is provided with arms 6% projecting laterally
in opposite directions and these arms are
normally  pressed against the depending
gwiteh arms 14 and 13 by the spring 8, thus
holding the vesistance controlling switches
¥ and (@ normally open and supporting the
cores 18 and 19 of the regulating solenoids
90 and 21 in upper positicns. In the open
| positions of these switches the arms 14% and

bosses b of the bracket, which form stops
for these switeh levers and limit the outward
movement of the spring-pressed member ¢

= :
bas stated. The Jower edges of the sude
plates 12 of the bracket extend close {o the
arms 6 and form guides for preventing the
arms from turning with the sleeve 6 out of
their proper relation fo - the depending
swifeh arms 14 and 15,

The =olenoids 20 and as hereinatter
explained. are connected in the armatire
civenil and regulate the closing movements
of the vesistanee-controlling switches T oana
(i and they ave wonnd se as o produce op-
~posite poles in the Tower ends of the coves 13

and 100 Tt will e noted that the main
[ switeh contacts T and 5 are focated hebween
Cthe ends of these cores aud in the path of

1

—ha

tubular bosses b* at the ends of the shelfa

155 of the switeh levers abut against the-

the arws 60 0f which bear against the levers, -
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the magnebic fiux passing between the eores,
1'he solenoids thus pnrmmn the double
tion of time elements for cutting o

starting 1<:k;1c’{anco and blow-out n’mgmef};f

5 Tor exting are ab the main switeh.
’ e uxcmf mecxums’ and the opera-
1 of the deviee may best be explained by
reference to the diagram, Fig. 6. The mag-
net 4 Loy <>pmutmp) h(, main siwiteh mem-

g ber e iy connected In a cirewit uxuﬂ?‘-@ dent
©othe wntor ereuits, as previously ex

e
ined, this magnet eireuit o
Py wive 31, inxﬂ agh 00)_,."
z':wm(* 4, z’ln
i

e
o
A
s
[
3
O
[
=
C
S
=
’?.4
=
3
&
O

LLL to im xm*‘sv

,1 40, which may be
| 3 L. is closed, the raagnet 4
1 vitch member ¢ into ¢ en-
ent with i.)o contact on the oppasmﬂ
-pressed main switeh member ¢ and
ses the eivenit through the re gitlat-
; mmd' 20 and 21, the starting resist-
ance and the motor at fh(* instant the main
8 \vw‘:: members are brought into engage-

Cwith one another.  Afier &
n“ the maim switeh the sp"ﬂﬂ‘ pr
g 13 pressed pearward hy i
fh. arms 6% arve foreerd
from the beil crank wwiteh arms 1
35 thos removing {he mechanieal support

sated s and from \he qo}uzxrnd cores, 50 |
that the switches ¥ and G may close nnless
't evente (i bv the current flowing in the coily
of the yegni hlmtr solen s)idq 20 and 21, The ‘
&% member @f is grounded upon the frame op
3:»1':‘».0‘3«:0& B so that wh m the muin swi
:
(t

th viteh is

closedd the hracket will be connectec 1
supply wire 37, The armatuve eivenit of
(e motor extends from the mmhe? ¢

43 point 21 aronnd the coils 24, of the ma gnoet
20, thenee through the section of sturt fing
resistunce 250 thencee throngh {he coils 26
of magnet 21, {0 condnetor 27, thence
Hirongh another seetion of sty rting vesist-
43 ance 28, thenee by eonducetor o

the

¢ X to the
armminre 30 of the motor and thenee «m
fhe sz:)piv \\‘?w 31, At the instant whet

the main switeh members are eldsed, there
fare, the current will fiow tm,xe(n afl

of

56 the windings of hoth solenolds and through
hoth wections of resistanee 1o ihe arma i«”‘{‘.
Current will (s flow from the frame B
{hrough (mm'm Mr SA0whieh is grounded ot
S an e frame, to the shant feld w indings

55 35 of the )mfm and thenee by condnetor 56
fo the w'm'l'\' wire 31, The solenoid 21 has
nogrenter dength of wire in ity windings
than {he solenoid 20 so that the formeér

with sustain s core with a smaller Jan-

60 m\ of current ithan will the selenoid 20,
A mndm tor 32 conneets the siationary con-
taet 16 of the, mnlm W to an mimmﬂm it
point in the \"m lings of the sclenoid 21 and
:) conduetor 84 <*<11m(*<fi the \’mfmn(n‘v con-

65 tact 17 with the wire 20 Tt w31 be reg wdify J

fssn!
P rof

L contiet surfaces of

und ers’too Il Umi ix
flowing
predai Cor

ter
sustain

swztch e5

res mc: mfun
opern,
remain in CH"LUXL, i
546 a m‘f‘oemn i1
having the Sﬁt’mr”:

I first velease ite e

downwar u ,.n.w ment of which will roe 8
\*IA(LJ nto. it Lo chsa the
t@ £y ChUm"

o

P
o)

th

tion 2

thug g a shunt a‘rcmrﬂ the
20, ¢ istance section 25, and &

,:‘
B L

ot t ndings of the &olmo‘{ o1,
In the armature ¢ onlv a port
2 er 'soienoi

Y
-t

sectio; stance
porary vise in the armatire
the cutting out of
B

(o]
ot

sta nee, the current
) enoid 21
1 sustein the cor
etrrent again falls fo a
amount and the latter selen
release its core and the swite
will move with the core to o
tacts 15 angd 17
ance and the o
therehy m‘ shun

extends from ﬁ:he frame B i:h
switch member ¢ of switeh & and con-

Yo

054
Aﬂ(‘ C\\“LI'OH (« &
iis of the ol”mzﬂ “1 W
ted ah‘rm 1gh & ¢l

tuctor 83 o 1116 condvc‘tcwr 20 which leads
the motor. r, now, the ‘r‘*mmiw con-

rolied switeh 40 g (mezmd the mg et 4

will be ergized and the resst ’

YII«U:} Q'Wifv(‘]‘ membey 14 m‘“?‘ﬂra

iﬂ‘“ 3 )mﬂ F“(‘\*()(! member e’
1

fwv r’z Phe latter member \”m “i:her'ezore‘
£

instantly move forward. As said member
snoves forward its arms 6% will move the bell

rank levers £ and g to open p(i‘sll‘ifms ﬁw
&f"‘-lf‘ irel Hl*},_r,{ the coils of the regulating
solenoids and the starting resistance in the

armature. o 7('1”* and I'{*hl()i‘ll’l;}, the mlonm(x

cores to their upper pesitions. The mem-
ber ¢/, during this forward movement.
presses the member ¢ back toward its nor-
mal position, said members: remaining in
confact until after the resistance eontrolling
switches ¥ and (- have been opened. The
rember ¢ then suddeniy bresks contact with
£

he member o when the latter stops, and

any are which mav be drawn between the

(}\ main switeh will
he instantly Blown out by the magnetic in-
{iu"n'o of the cores of the solenaide. he
windings and connections of the solenoids,
as shown in the drawing, are such as to
produce north and <outh poles. indicated
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by N and S, at the lower ends of the cores
1“ 'mct 19 and the arc between the main
1 contacts would therefore be de-
upwardly. A sheet of asbestes 42
bc leCQu under the shelf b to prevent
ster 1110 of the shelf by the arc. By re-
ging the cennections the are may be
defiected dow ,n\"ndly, it desived. Prefer-
ably an iron yoke piece 43 is arranged af
the upper ends of (‘hc solencids to reduce
the reluctance of the magnetic cirenit. '
Thile only two TO‘“ULUL._ soienoids and
two steps of res utan(‘ are shown, for the
purpose OL 11u siration, it will be wn 191‘
sod iu(u o farge motors more steps of re-
bL regnir eu and that a regulat-
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»11‘ also be’ required for each
ace. In any starter embody-

ronui nb T of 1'00111 !mff nO'G

'1 be au“m ud bet\vew
ds v mund so as to produce pole
polavity, for oxtinguishing the
noted that the resistance and

soleneids are nurmaﬂv in
; the 1'051~tamc controlling
vitches cannct be closed until after the

it been  completed tu ough the
regulating solenoids, the resistance and the
mﬂ‘“\‘.n re and ihint after the motor has been
started both the resistance and the regulat-
solenuids are cut out of cirenit, Tt will
so pe noted UL.L when the manually con-
rolled switch is onemﬂl the resistance and
! 'ls of the regulating sulenoids are
‘l

o beds

serted In me ‘vm‘xtm‘ cireuit, the
n switeh is then opened. and the are at
 maln 0 switel is extinguished by the mag-
netic 1111711011(50. of the solenoids.  The main
switch may be closed and opened ax often
as rapidly as desired without endanger-
tlie m t'> .
What T claim 13:—
. A starter for clectric motors COMpIris-
switeh for opening and closing
¢ supply cireuit, a normally cpen resist-
xQ‘L’,‘ntl(»H'n” switeh “and  an cleciro-
agnetie device for rvegulating the (m\.n”
movement of the latter switeh, said device
iving @ core Hr armatie adjncent the con-
tacts of the main switch and serving as a
blow-out.

9, A starter for electric motors compris-
ing a main switch for opening and closing
the supply eivenit, normally open resistance
controlling switches, and 010(,[1um.wn@tl('
devices for nmulatmn the closing movements
of the lafter sw !uh(« sald (k\lw being ar-
ranped and connerted =0 as to produce oppo-
site poles adjacent the contact strfaces of
the main switeh,

5.0 starter for eleetrie niotors comyprising
4 main for opening and elosing the
supply elrenity normally open resista

AT
a1l

a main

/._w

o]

switeh

Ueratively connected

L cores or

Do regulate

00 con- |

1,023,880

m)llmo switches, and electromagnetic de-

ces for regulating the closing movements
ok the thml switeh 103, said dencea having
windings in the armature circuit of the mo-
tor and bpmo arranged and connected so as
to Droduw oimml‘c pul\,s adjacent the een-
tact surfaces of the main switch.

4. A starter for cleetric motors compris-
ing a main switch for opening and (lOn-H"
the su pply CllC’l't, nermally open resistance
controlling switches, reg alating solenoids
having their ‘Tuldmm in the armature cir-
cuit of the motor and hav ing their cores op-
) to the latler "\ncues.
the outer ends of said corves being arrange:
adjacent to and on upposite sides of tho
main switch contacts, and the windings of
said solenoids being counected so as to pro-
dnce obposite pole; n said ends of the cores,

5. A starter for electric motors compris-

ing normally open resistanc e-conirolling
switches, Llu*(ronhwnctw devices ha\‘mg

COTes O armatures connected to said switches
and adapted to regulate their closing move-
ments, and @ main switeh having its con-

et surfaces arranged between m(‘ djncent
the ends of said cores or armuaftures.

6. A starter for electric mctors compris-
ing normally open resistance-controii Hig
swifches, cf ectmn wenetic  devices having
armatures connected  to said
switches and adapted to regulate their cos-
ing wovements, a normally open main switeh
having its contact surfaces arranged be-
{ween and adjucent the ends of sund cores
or armatures, and means for controliing the
opening and closing movements of said main
switceh (mnprhnw an electromaguetic de-
vice and a switch for opening and closing
the civenit through said latter device.

T. A starter for eleetric motors compris-

ing a resistance controlling switeh, an elee-
tromangnetic deviee h(uma acore or arini-
tire connected to said switeh to regulate ifs
closing movement, a spring- pxowul menber
norially holding said swileh open, a main
swileh contaet movable witlt said member
and areanged adjacent to and within the
nmgnelic influence of said core or armatine,
and a magneltically operated maind switch
member adapted, 1 its elosing mowement,
{o firsl engage said (onm(t and then move
sa il sl,lnw px(‘\\vd nmember {o refease the
resistance-controlling switch, and, in open-
ing, to reloase the spring-pressed member
amd then interrupt the supply eiveuit.

8. A starter for clectric motors compris-
ing resistance-controlling  switclies, elee-
t: mnmm«tu* devices hl\m;_ COres or arma-
tures conneeted to said switches an adapled
their closing movements. a
m ing - pressed member n(umaluv holding

aid s\\l((l)(‘% open, a main switch mm:wt

: mavable with said member and arranged be-

PwWeeiy and H.HML( ent the end s of Sﬂ]d oores or
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armatures, and a magnetically operated
main switch member adapted, in its closing
novement, to first engage said contact and
then move said spring-pressed member to re-
lease the vresistance-controlling switches,
to releasé the spring-
pressed member and then interrupt the sup-
ply circuit. :

9. A starter for electric motors compris-
ing resisl‘anee—controlling switches, two sole-
noids for regulating the closing movements
of said switches, said solenoids having their
windings arranged in the armature circuit
of the motor and connected so as to produce
opposite magnetic poles in the outer ends of
their cores, a spring-pressed member nor-
mally holding said switches open, a main
switch contact movable with said member
and arranged in the path’ of the magnetic
flux passing between said cores, and a codp-
erating main switch member adapted, in
closing, to first engage said contact and then
wove said spring-pressed member to release
the resistance-controlling switches.

10. A starter for electric motors compris-
ing resistance~controlling switches, two sole-
noids Yor regulating the closing movements
of said switches, said solenoids having their
windings arranged in the armature cireuit of
the motor and connected so ag to produce op-
posite magnetic poles in the outer ends of
their cores, a spring-pressed member nor-
mally holding said switches open, a main
switch contact movable with said member
and arranged in the path of the magnetic
flux passing between said cores, a codperat-
Ing main switeh member adapted, in closing,
to first engage said contact and then move
sald spring-pressed member to release the
r’esis('nnce—controlling switches, a magnet for
actuating  said cobperating ‘main  switch
member, and a manually operated switch
for controlling said magnet,

11, A starter for electric motors compris-
ing 1'esistance-controlling switches, two sole-
noids for regulating the closing movements
of said switches, said solenoids having their
windings arranged in the armature circuit
of the motor and connected so ag to produce
opposite magnetic poles in the outer ends of
their cores, a spring-pressed member nor-
mally holding said switches open, a main
switch contact movable with said member
and arranged in the path of the magnetic
flox passing between said cores, a_codperat-
ing main switch member adapted, in closing,
to first engage said contact and then move
said spring-pressed member to release the
1'051'stance—con’trolling switches, a magnet ar-
ranged in a circuit independent of the arma-

ture circuit, for actuating said cobperating
main switch member, and a switch for open-
ing and closing the circuit through said
magnet. ,

12. A starter for electric motors, compris-

ing a suitable support, two switch levers,

adapted to cut out starting resistance, piv-
oted to said support and having horizontal
and vertical arms, vertically arranged sole-
noids, for regulating the closing movements
of said levers, said solenoids having their
cores normally resting on the horizontal
arms of said levers, a spring-pressed mem-
ber normally bearing against the vertical
arms of said levers and holding the latter
in_open positions, a main switch contact on
said spring-pressed member, a codperating
main switch member, and a magnet for oper-
ating said last-mentioned switch member,
13. A starter for electric motors, compris-
ing a suitable s..pport, two switch levers,
adapted to cut out starting resistance, piv-
oted to said support and having horizontal
and vertical arms, vertically arranged sole-
noids, for regulating the closing movements
of said levers, said solenoids having their
cores normally resting on the horizontal
armsof said levers, a spring-pressed mem-

ber normally bearing against the vertical

arms of said levers and holding the latter
In open’ positions,
on said spring-pressed member, a codperat-
ing main switch member, and & magnet ar-
ranged in a circuit independent of the mo-
tor- circuits for’ operating said last-men-
tioned switch member.

14. A starter for electric motors, compris-
ing a suitable support, two switch levers,
adapted to cut out starting resistance, piv-
oted to said support and having horizontal
and vertical arms, vertically arranged sole-
noids, for regulating the closing movements
of said levers, said solenoids having their
cores normally resting on the horizontal

a main switch contact .
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arms of said levers, a spring-pressed mem-— 105

ber normally bearing against the vertical
arms of said levers and holding the Jatter in
open positions, a main switch contact ap-
ranged on said spring-pressed member be-
tween.the lower ends of said cores, a codp-
ating main switch member, and a magnet
for operating said last-mentioned switeh
member. ©

In testimony whereof T affix my signature,
in presence of two witnesses,

GEORGE H. WHITTINGHAM.
Witnesses:

M. E. Nicor,
Herrma Ernsr,
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