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To all tho?). ii. naif concern. 
ise it known that E, GEORGE H. WHITTING 

Ayr, a citizen of the United States, residing 
ille, in tile county of Baltimore 

e of taryiand, have invented cer 
{{s iseftal Improvements in : 

() to '- Si aliers, of which the following is a 
specification. 
This is vertion treates to a cohabined main 

or stipply circuit switch and starting device 
for electric notor's arranged so that they 
lay it controlled from a distant point 

through a circuit which includes a suitable 
antially-operated switch, such as a push 

it to switch, for controlling the flow of 
(it'en; it irogi the last mentioned circuit. 
in this invention, the laii switch and the 
autom:stic devices for controlling the elimi 
nation {}f stating 'esistance from the arma 
tire circuit are arranged to coöperate in va 

R 

{{ } { of the invention are appli 
forms of starters, it the 

is vention is show; heitein in connection with 
a starter {}f the type iliistrated in initel 

{ states Patent No. 465,649 in which solenoids 
to magnets h; viiig their windings in the 
triature circuit of the notor are eployed 
is line elements to regulate the cutting out 

{ot starting resistance. In this type of 
st: 'ter switches controllied by solenoids in 
tie ar) at tire circuit are enjoyect () regiti 
late the cutting out of starting resistance, 
the switches eing norilally hel oie when 
tie o () is stopped by mechanical st 
porting linea is, and a lolling solenoiti (or 
agnet, is eployed for 'en () wing the st 

port when the cirrent is tried on so that 
the switches may close as the cirrent in the 
regulating stylenoids (ininishes. The holl 
ig Solenoi? II list not 'ei )() ( t lie slip ('t 

it. '' ('I're it is a litted t ( the 'egitiating 
style oils; otherwise the resistance will ile 
is lifetiately cit (it: ; ) it list I stis 
it is tie sliport, a ?ter lie a rati'e ("irc" it 
lias (c. It froii the sotti'e still V, 
as the re-istance will it') : "tit () it all 

iiie () ()'s tire (; the tail switc'}. As : ) "acti. 
* \sity of : y (it ig these li?tic litics. the 
if it is slenoid ( ): grict is a fly as its 
vicings ()) (te (iii) stries with the 'la 
; : s , ( at t c () (ii) ( \ie is eit (''gized 
; it ceilergized sin it: ) (() isy with '' . 

regulating Solenoids when the current is 
turned on and off. 

tarter's this constricted are satisfactory 
for in Ost purposes but there are situations 
where the series holding sole:noid is apt to 
become practically cle&nergized during the 
operation of the notoi and in such case its 
core is 'eleased and the Switches controlling 
the resistance are opened, catsing the resist 
ance to be inserted in the arnature gircuit 
notwithstanding the main switch is closed 
and the motor is running. This, with cer 
tain types of motor's Rosy very coinony 
employed for running individual machines 
ol' tools, speed reguiation is accouplished by 
imoving the 3rinattire endiwise into and oit 
of the magnetic field, the field strength of 
the motor remaining pi'actically constant. 
When the airhaitre is moved partly it of 
he field its speed increases, and if it is Sild 
denly noved back, owing to its ow 2} inertia 
and also, perhaps, wing to the inertia of 
the load, the coal inter electronotive force of 
the ariatire inay approximate, for a few 
()ients, the electromotive force of the Sup 

ply circuit, ii) which case irectically no cur 
rent will lov through the starter and the 
holding solenoid will release its core and the 
resistance viii ibe inserted in the arnhattire 
circuit until the 3rmatitre c irrent again 
rises sufficiently to energize the hoiding 
st)ienoid. 

the 

S 

present 8 f 8. t invention the 
which operates the supply circuit switch 
also accomplishes the finction of 'ethov 
it spring-pressed sport for the re: 
ance-controlling switches, the parts being 
arranged so that this latter fiction cannot 

eformed until the supply dire: it is 
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close?t, an as the circuit, which contro is the 
stily switch magnet is independent of 
{ } { ai:at tire, the lag inct wifi not be (ice 
(i'gize: if the arriate races an it its '() inte!' 
elecircotive force eqta is the elect ' ) is tive 
force of the supply circt it, he stort, 
therefore, cannot retiri and move the resist 
ance controlling switches to include resist 
are e i tik. ariatré circuit, while (; ; ; ; 
switch is closed aid the notoi" is 'it is r. 
When tie in in switch lagnet is cleri'' - 
gized, spiring-pressed support "'til '1's 
the resistance (') introlling switches () () '- 
iai (sitions, reinserting the resist: I'e it 
the ariature circiit, before the circ't it 

i, 
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through the armature is broken, the main 
switch then opens suddenly and the arc 
forning at the terminals of the main switch 
is then instantly blown out by the magnetic 
influence of the Solenoids which regulate the 
ciosing movements of the resistance-control 
ling switches. 

in tile accompanying drawing, Figure 1 
is a frent elevation of the mechanism emi 
irodying the invention: Fig. 2 is a side ele 
\:tion of the same, the parts being in their 
no'ai positions: Fig. 3 is a bottom plan 
yiew of the nicchanisin, the switch arm and 
in: get for closing tie supply circuit being 
olnit led: Fig. 4 is a section through the 
shring-pressed main switch inenber: Fig. 5 
is a side view {} ortions of the mechanism 
sh () \ing the tail switch closed, and a re 
sistance controlling switch open, in full 
lines, atti closed in citied lines; and Fig. (3 
is a diagi'amatic view illustrating the cir 
cuit con:ceti. Ins. 

Referrillo (; the drawing A indicates a 
suitable panel poi, which the various parts 
of the tip: )at is are mounted, B indicates a 
}}}'acket or frane secured to the panel and 
shorting the resistance controling devices 
aid illieates an eleciiromagnetic device 
l: ; ; ; lied li () in the panel for operating the 
main swii'i. indicated at it. 
The hair switch comprises a member e, 

contried by the electrouagnetic device I) 
and a spring pre white is ssed member 
a capted to be iressed rearwardly from its 
orial :osition, shown in Fig. 2, to the po 

sition sh: \xi in Fig. 5, by the switch linem 
it." 
insitio; by his eitectionagnetic device. The 
enhei' ' ('oprises a slit ille contact 1, 

insulted on in : in 2 which is secured to 
the all at tie 3. it is a 'nature is mounted 
in on a livot in 3 in the frame 3 of the 
eity trillaget 4 and is trially held away 
fro) the ignet y gravity, the out Ward 
io valient of tie anature being inited 
ily a toe 3 on their nature which engages 
the lagnet rane. As shown in the dia 
grain, the nee' ( is coine?ted to the sil)- 
ply wire 37 til the electromagnet - has its 
egi is coniei'i ( , y conductor 3S to the slip 
ply wire 3 and y conductor 39, switch () 
anti ('s) at for i it; the opposite supply 

. . . . . . ), ''{ i : 
switch () is close the harnet - 

will be evident that whet t ( 
will be 

illergized and will move the switch inct liber 
to 'losed position and that when the switch 
-i () is opened the laghet will be defillergized 
: it the switch inneller will 'etirin () 
nor: Hil (sition. (pening the an in Switch E, 

is retiri no veneit of the men lie' being 
assiste ly ille spring pressed member' ('. 
'ile silrig-pressed in; in switch men her (' 
('til 
eid (, ; 
triliili 

illiei telli's: es with a 
it; yieg : threaded sank 

vein the atter is noved to closed 

is is a st; it alie ('tila ("t 5 ( at e i : it 

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 e toward the opposing 
member e of the main switch. It will be 
seen that the menber e' 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 37 of the sup 
ply circuit. 
The bracket B comprises a back piece 5, 

a shelf i? projecting forwardly therefrom, 
ear's 11 depending from the ends of the 
shelf and side pieces 12 projecting for 
wardly beneath the shelf between the ears 
11. A rod 13 extends through the ears 11 
and side pieces 12, and between said ears 
and side pieces bell crank switch arms f and 
9 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 
crank levers are bifurcated and extend 
thro tigh slots in the lower ends of the cores 
1S and 19 of solenoids 20 and 21 which are 
net inted upon the bracket. Pins 22 piv. 

| tally connect the forked ends of the levers 
I with the solenoid cores. 

The sleeve (3 of the main switch membere' 
is provided with arms 6 projecting laterally 
in opposite directions and these arms are 
normally pressed against the depending 
switch arms 14 and 15 is the spring 8, thus 
holding the resistance controlling switches 
F and G normally open and supporting the 
cores 18 and 19 of the regulating solenoids 
20 and 21 in upper positions. In the oper 
positions of these switches the arms 14 and 

bosses li of the bracket, which form stops 
for these switcl levers and limit the olt wart 
loyeet of the spring-pressed menia' ('. 

the artists of which bear against the lever, 
its stated. The lower edges of the side 
lates 2 of the bracket extend close to the 

aris (3* ind for glides for preventing the 
arms from turning with the sleeve 3 out of 
their proper relation to the depending 

I switch arms 14 and 15. 
| The solenoids 20 and as he reii after 
explained, are connected in the arnature 
circuit and regulate the closing () ('elenis 
of the resistance-controlling switches F and 
{} and they are would st: as to 'oduce (op 
posite poles in tie it wer' elds of the cores 1S 
; : ). It l 
switch ('t tacts i and 5 are locate, i.etween 
the ends if these clies and it tie fath of 

- i v 

| tubular bosses b at the ends of the shelf. 

15 of the switch lever's abut against the 

80 

90 

05 

O 

25 

will a inted that it hain. 

  



. 

i 

3. 

c 5. 

3,028,33 

the hagiletic flux passing between the cores. 
The Solenoids thus perform the double fulac 
tion of time elements for cutting out the 
staiting resistance and blow-out imagnets 
for extinguishing the are at the main switch. 
The circuit connections and the opera 

tion of the device inay best be explained by 
reference to the diagram, Fig. 6. The inag 
ref - fai' (pei'ating the main switch mem 
bei () is connected in a circuit independent 
of the in it or circuits, as previously ex 
plained, this magnet circuit, extending fron 
slippiy Yi'e 3i, through conducto: 38, to 

; :agne: 4, tilence through conductor 39, 
switch 40 and conductor 4i to the supply 
wire 37. Vilain the switch 40, which may be 

to in Switch, is closed, the magnet i. 
loves the air switch neini)ar e into en 

gagement with the contact on the opposing 
spring-pressed Iain switch member e' aid 
thus closes the circuit through the regitiat 
ing solenoids 20 and 21, the starting resist 
ance and the notor at the instant the milin, 
switci (iller's are brotght into engage 
inent with (it another. After the closing 
if the ji: in switch the spring-p'essed men 
her c' is pressed "earward is the heinier 

anti the aris (3* are force? rearwardly 
from the beii citank switch arms f and fi 
it is relio wing the mechanical support from 
s: it ai'ins and froin the solenoid cores. So 
tilat the switches F and G may ciose inless 
is revenied by the current flowing in the coils 
of the regitiating solenoids 20 and 2E. The 
inen her e' is grounded upon the franc or 
tracket, 3 so that when the train switch is 
close the hi'acket will be corrected to the 
stiply wire 37. The armattire circiit of 
(he lot or extends from the bi'acket at the 
point 24 around the coils 24 of the magnet 
2}, hence through the section of sitting 
'esists ince 25, hence thronigi; the coits 2, 
of magnet 21, () ( (); clict of 27, hence 
| rough another section of stairtig resist 
a lee 2s, thence by circlet or 29, to tie 
; : 'e 3() of the notos inci entre () 
tle stippiy wire 81. 
tie tain switch Heiner's are 'icised, ther 
fore, i.e. ei irrent wii flow through at if 
is via (lists of oth sole it is a t t it'? lish 
it is sect it is of resistance the ai'in) at lie, 
{" '' it wif iso flow for the 'i': i.e : 
tiro tigh etic ticitor 3!, which is groined it 
3 * : * is '': i.e., estint field widings 
:35 of the notor a lot the ice by cond the or 36 
to the slippiv wire 31. The solenoid 21 has 

it. :) is bi 

greate length of wire in its windings 
i; ; ; ; ; soleii. 2() six that the firiné: 

will sist: if its ('re with a snaiei" 
(ity of current than will the soleiitiid 20. 
A oilet of 32 connects the stationary coin 
tact i? of the switch it to an intermediate 

sy,'ici 

the windings 

At tie is tint wheti i 

tian 
(“of ; (i. 

(int in the win lings of the scleroid 21 and 
a criti?t (): 33 c itects the stationary con re 

tet it with the wire 2: It, Yi} be re; dig 

i s 

inderstood that in starting, if the Curgent 
flowing in the arnature circuit exceeds a 
predetermined quantity both solenoids will 
St Stail their cores and naintain the 
switcies F End G open, so that all of the 
resistance will 'emain in circuit, but when 
the current falls to a predetermined anotif it, 
the Soieroid 20, having the shorter length 
of Yinding, will first, i.elease its core, the 
downward rovement of which will rock the 
Switch ai'in f into position to close the 

F and this will, complete a circuit. 
from the frame 3 through switch arm f, 
contacts 4., and 16 and conductor 32 to 
a portion of the coils of the solenoid 21, 
iter ?e though coil dictor 27, resistance sec 
tion 2S are conductol 29 to the arinature. 
this forming a shunt, around the solenoid 
20, the resistance Section 25, and a portio: 
of the windings of the solenoid 21, leaving 
in the armaille circuit only a portio) of 

of the latter soieroid and the 
resistance. After the tein. 

poi'ary rise in the ari nature current, whic: 
follows the citing out of the section 25 
of 'esistance, the cirrent flowing in the 

it 5. section 28 (i. 

windi of the Solenoid 2: which renai 
in circ Stast: in the core 13 intil th: 
client is tals to a predetermine?: 
ano it. :nd the atter Solei';oid vyi than 
release its core and the switch meinberg 
will move with the core to closé the co:- 
tacis, aid 17. The section 23 of resist 
a rice it the cois of the Solenoid 21 yii. 
thereby ire sh; 2nted through a circuit, which 
extends from the frame B through the 
switch member 9 of switch G and con 
duet or 33 to the conductor 29 which eads 
to the notor. If, how, the inanlaliy coin 
iro!!ed Switch {} is opened, the magaet 4. 
will be deinergized and the pressure of the 
main switch then her e against the oppos 
ing spying-piessed naenker e' will be re is yeti. 
instality love forward. said member 
jives for said its ai'i is {3, will nove the bell 
crank ever's f and 9 to open positions, i hus again 
solenoids and he starting resistance in the 
armati'e ("ircuit anxi restoring the scien()id 
cores to their ripper positions. The inem 
ber e”. (iiiring this forward in ovement. 
presses the line inier a back toward its nor 
mal position, said inenbei's remaining in 
contact intil after the resistance controlling 
switches; F : i) { {} have been opened. The 
neiller ?o the stidierily breaks contact with 
is net e i - when the latt ('i' stops, aid 
any arc which may le drawn between the 

sis' faces of it lain switch will 
be instantly biown of it the lagnetic in 
filence of the cores of the scienticis. The 
windings ad connections of the solenoids, 
as show it the di'awing, are sitch as f() 
produce north a south poles. indicated 

'S 

i;(iitiing the "oi is of the regulating 
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by N and S, at the lower ends of the cores 
18 and 19 and the arc between the main 
Switch contacts would therefore be de 
flected lip Wardly. A sheet of asbestos 42 
may be placed under the shelf b to prevent 
joistering of the shelf by the arc. By re 
arranging the connections the are inay be 
defiected downwardly, if desired. Prefer 
ably an iron voke piece di3 is arranged at 

upper ends of the slenoids to reduce 
reluctance of the magnetic circuit. 
hile only two regulating soienoids and 

In any starter embody 
- ter intinber of legulating sole 
stia . shown in the drawing, the main id: 

s'Yit will be arranged between ch. Coifacts 

it, vii be noted that the resistance and 
the regulating solelloids are normally in 
circuit; that the resistance-controlling 
Switches cannot be closed until after the 
circuit has been completed through the 
i'egulating solenoids, the resistance and the 
arinatire aid that ifter the motor has been 
sia ited both iiie l'esistance and the i'egat 

soicnoids are cut out of circuit. It will 
be noted that when the mantially coin 

S. 

() 

irgled switch is opened the resistance and 
f is of the 'egulating solenoids a 'e 

inserted in the amature circuit, the 

1. . st 
!g a tig 

ly circuit. a normally (pel resist 
introlling switch and an elect.'). 
1 

ig : 

2. A state for electric not ()'s conpiris 
ing a jail switch fol' opening and closing 
the siliply circuit, Ji () 'inally open resistance 
controlling switches, aid electrillagnetic 
devices for regillating the closing (veilents 
of the atter switches, said elevices being ar 
I'll re?: ind ('on letted so as to r (lice () ()- 
site poles adjacent the contact stir faces of sing - ) 'essed in eine' (iinally holding tle: iiii switch, 

by 

a laii switch for eig ill: (losing it: 
2'nally per resistiaia ( c. :)- stilly ci'i:iii, 

arter for electric intol's contis 
in switch foi' (pening and closing 

3. . . starte it (lect it; it ():- 'til rising 

. trolling switches, and electromagnetic de 
vices for regulating the closing movements 
of the latter switches, said devices having 
windings in the armature circuit of the no 
tor and being arranged and collinected So as 
to produce opposite poles adjacent the cqn 
tact surfaces of the mail switch. 

4. A stairiel for electric ritors connpris 
ing a main switch to opening and closing 
the supply circuit, inormally open resistance 
controlling Switches, regulating solenoid: 
having their windings in the armature cir 
cuit of the motor and having their cores op 
eratively connected to the latter switches, 
the olter ends of said cores being arranged 
adjacent to and on opposite sides of the 
main switch contacts, and the windings of 
said Solenoids being connected so as to pro 
dice opposite poles in Said ends of the cores. 

5. A starter foi' electric motors coil pris 
ing inormally open resistance-controlling 
switches, electromagnetic devices having 
cores ol' arnatures connected to said switches 
and adapted to regulate their closing move 
neits, and a main switch having its coin 
tact surfaces ari'anged between aid adjacent 
the ends of said cores or arm: tiles. 

6. A starter for electiric noto's coil 
ing (orinally open resistance-controlli 
Switches, electromagnetic devices lavi 
Coles or allinatures connectel to si 
Switches and adapted to regulate their clos 
ing i)} ( Vellerts, a lo'nally opei main Switch 
ila Ving its contact surfaces arranged ic 
tween anti adjacent the eit is f sail cores 
()' arnatures, and neals fol' controlling the 
opening and closing hovenients of said aii 
switci ('on prising an electionagnetic (te 
vice and a switch for opening and closing 
the circuit through said lattei' (lexico. 

7. A starter for electric motors compris 
ing a resistance controlling switch, an elec 
i (; )}: g:letic device having a 'ore () ar:- 
tire connected to said switch to regulate its 
(losing () \ellet, a sy) rig- "essed it liber 
I}()!'illally l(stling said switch opci, a main 

: switch ('04 - 't movable with said inenber 
and 'i'anged adjacent to and within the 
agaetic influence of said (()1'e (or ari) at re. 

and a magnetically operated main switch 
g a cre ir al'mattie adjacent the co 

acts if the lain switch and serving as a 
In enlier a lapted, in its closing movement, 
t() first engage said contact aid the lat) ve 
said spring-pressed member to release the 
resista ('e-controlling switch, and, in open 
is , t () '(lease the sing-ressel member 
and then interrupt the supply circuit. 

S. A starter for electric notors compris 
ing resistance-controlling switclies, elec 
tronagetic devices having cores or aria 
tires connected to said switches an adapted 
t; ''gilate their closing novellents, a 

-: iii switches (3)(i), a nail switch contact 
his ille with said ineral)er and arrange?t be 

i yixi and idia cert the ends of said cores or 
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armatures, and a magnetically operated 
main Switch member adapted, in its closing 
lnovement, to first engage said contact an 
then move said spring-pressed member to re 
lease the resistance-controlling switches, 
and, in opening, to release the spring 
pressed member and then interrupt the sup ply circuit. 

9. A starter for electric motors compris ing resistance-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 
nally 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 coöp 
crating main Switch member adapted, in 
closing, to first engage said contact and then 
love Said spring-pressed member to release the resistance-controlling switches. 

10. A starter for electric motors compris ing resistance-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 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 coöperat 
ing main Switch member adapted, in closing, 
to first engage said contact and then move 
said Spring-pressed member to release the 
resistance-controlling switches, a magnet for 
actuating Said coöperating main switch 
lileinber, and a manually operated switch for controlling said magnet. 

11. A starter for electric motors compris ing resistance-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, a coöperat 
ing main Switch member adapted, in closing, 
to first engage said contact and then move 
said spring-pressed member to release the 
resistance-controlling switches, a magnet ar 
ranged in a circuit independent of the arma 

ture circuit, for actuating said coöperating 
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 coöperating 
main switch member, and a magnet for oper 
ating said ast-mentioned switch member. 

13. A starter for electric motors, compris 
ing a suitable support, two switch levers, 

65 

70 

75 

80 

adapted to cut out starting resistance, piv 
oted to said support and having horizontai 
and vertical arms, vertically arranged sole 
noids, for regulating the closing movements 
of said levers, said solenoids having tieir 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 coöperat 
ing main switch member, and a 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 
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arms of said levers, a spring-pressed mem-- 05 
ber normally bearing against the vertical 
arms of said levers and holding the latter in 
open positions, a main Switch contact ar 
ranged on said spring-pressed member be 
tween the lower ends of said cores, a coöp 
ating main switch member, and a magnet 
for operating said last-mentioned switch member. 

0. 

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

GEORGE H. WHITTINGHAM, 
Witnesses: 

M. E. NICOLL, 
HERTHA ERNST. 


