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frame 'ﬁ-i}@f?@f. T.m core 17 of the ﬁ(}le‘*m‘td'
IS CONLE ueT with the avin 4 by means of

] 3! g T o
hinle 17* formed of Hfher or u‘i; 2y ELaleb}L

ciple thereof., -

UNI

ITED STATES PATENT OFFICE.

THOMAS XK.

PORATION OF NI‘-“JCONSIN

BARNUM, OF MILWAUKEE, WISCONSIN,
HAMMER MANUFACTURING COMPANY, OF MILWAUKEE

ASSIGNOR TO THE CUTLER-
5, WISCONSIN, A COR-

SELEP-STARTER,

..
O

""3?.

ﬂﬁ%{s &

Application filea March 14, 1507, Serial No. 362,353.

Specification of Letters Patent.

Patented Apr. 18, 1911,
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To all whom it MAY CONCLrN:

Be it known that T, Toowyas E. Banxwuar
1 citizen of the United States, residing aL
’\I]lu atkee, m the county of Milwaukee nnd
state of Wiseonsin, have mvented new and
11:-,@{111 Improvements in Self - Stavters, of
which {he ‘f()]l()"ﬁ*iﬂ“‘ 18 full, clear, coneize,
and exact deseription, reference hmnw had to
(he ACCOMPANYINg drasving. 'E0111111’1n‘ A’ part
of this ipemﬁmtmn

My invention relates to self starters for
clectric motors, having for one of its objects
the provision of a 511’1“1@ electro-responsive

deviee for operating a main switeh for con-

{rothnge the motor circuit, and the resistance
conts nlhih_: mmuhw of the starting device.

Another object of my lm*{mhm} 18 1O Pre-
vide 1n a motor start g aevice, means which
prevents the closing of the awﬂch f(;r CON -
11{}]]1Hﬂ lhe 1110‘{01 cireuit, until all the rve-
1 :ﬁ{,ancu is 10 cireuit w 1’f]1 the motor.

For the pugpose of disclosing my inven-
tion, I have ﬂluqhared 1 the accompanying
drawings. one device embodying the prin-

in 5111{:! drawings: [figure 1 is a front ele-
vation ¢ © a motor st arter embodying my in-
vent1on, o 12. 2 18 & diagrammatic view show-
ing the circuit arr: l.ﬂgell'lult thereof, and
f1g. 3 1s an enlarged detail view of a switeh
shown 1n ¥ig. 1. | -

in the device 1Hustrated 1n Fig. 1 upon :
%Hli"‘* ble base or panel 2 resistance contacts !
ave clvenlarly mounted. Awn arm 4 pimtaﬂv
mouunted vpon a stud 5 secured through the
nase, 18 pmvld{rd af one end with a brush 6
arranged {o gsweep over. and make ‘contact
with the contact phtea 3. 'Lhe brush € 13
preferably held in close engagement with
the contacts 3 by means of a spring pressed
arm 7, secured to the arm 4: The opposite
end of the arm is provided with a projection
S pivotally connected to a piston rod 9, the
piston of which operates in a dash-pot 10,
pivotally mounted at 11 upon the base 2.
The arm 4 is also provided with a contact
brush 12 arranged to engage a contact 13

alao mounted upon the base 2, for a purpose

nere fully lereinafter set forth. A sole-
1:016 i4 18 mounted up{m the base 2 by bolts
18 passing through lugs 16 formed on the

"

.

| mn!m:i 37.

m%u]atmn material. A switch 18 for CcOot
trolling one section of resistance in c:lrcmt
with the winding of the solenoid 14, is
mounted on the base 2 2, above the resistance
control
opened by a projecting screw 19 mounted
upon. the outer end of the arm 4. This
switeh 18 preferably of ﬂm structure 1lius-
‘trated in detail in g, 8, and u)mguse
an arm pivoted at 20 and having at its outer
end a contact 21 arranged to engage a con-
tact plate 22 mounted upon the » base 2. The
imner end of the arm 18 has a toggole con-
nection. with a small arm 28 pivoted at 24
upon the base 2. The arm 23 is jJ(W"J“ri
with a cvlindrieal portion 2
1}1f111cf1‘tu;::'7 or slotted to recerve a min 26 s
ried by the arm 18. A coiled T"‘l'll” :7_"?
1

e

mounted on the cyvlindrical portion 25 of £h
arm 23, tends to maintain the arms 23 an
18 ont of alinement.
when the end of the.s AT 93 is thrown down-
wardly, the contact 21 is mm"en 11150 engage-
ment with the contact plate 22 and the tw-
ele connection is thrown to the pem]tum
31]uc>tmted in the drawing. The switch wil

remain in this position until ‘[h-ﬂ prmeuam

'y
.}
k]

ling arm 4 and in a position to be

5 hav mn its ook

By thl% constriuction v

65

He“
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8%

or screw 19 on the outer end of the amp 4 B

engages the arm 18 and opens the same, re-
versing the position of the toggle, which

will retain the switeh 18 open until a small
imsulating disk 28 L‘&Ii‘lﬂd upon the lower
end of the core 17 engages the inner end of
the arm 23 and closes the switch 18. The
disk 28 arranged upon the lower ﬁnci of
the core La’ will not engage the arm 28 until
the arm 4 is almost to its Jowermos tp%lix{m
wherebv the switch 18 will not be closac

until the arm 4 is in a full ¢ off pe'sﬁlon.

The main switch for controlling the motor

Cumm 1s mounted upon a suitable ins tiat-
ing base or block 29 secured upon the top of
the frame of the solenoid 14. This biock

83

00

e
£

may be or any suitable material, as SO D-

stone or the hike, and 1s addit .101131] 7 oInen
ated from the frame of the so!enm& 14 by
small fiber disks 30 mterpcmﬂ between the

bottom of the block and the top of the frame

of the solenoid. The main switch is mount-

ed upon the upper side of the bhlock, it
u:rmpmms a main contact 31 and an f_mu_td%;

Lhe contach 31 15 nreters: Ly
rormed of leaves or STYIPS m mw Gr

1o
1"@1(1 upon: 2 supporting rod 33

r*‘11'-
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and unen

18, and a f:;mr., CLIPCULE a3

.
STy Ly
Et.lj:l:h:;.-l; . iy Ill'l.--l'l "
[ r

"T'his contact

arranged- to make engnge-
ment with a COIHEhiL ;_ﬁ:a*{:r& 5o nlso seciived
upon the upper side of the base 29, The

contact plate 35 has mounted therecon a ear-
bon counfact 36 arranged to be enguged
the arcing contact 37. The arcing contact r;‘?
is preferably mounted n3 0T the end of the
IPrING arm carried by the rod or ST
porting menmber 33, A Ht.-;ﬂjl arn 59 18 in-
erposed between the main contact 81 and
fhe arm 28 of the arcing contact to prevent
the arm 38 fromi comine inlo engnrement,
with the main contact. The arm 3% of fhe
aveing contact is extended fo form o enpved
supporting arm and connected to H 1 hiso 99
DY screws or othersultable means. A spring 40
amsists the arm 1 malntaining the contaots
in an open position and in order {o relreve
the arm of the arcing contact of carr
{he main (*!111{‘”1‘[ which w ould tend to de-
teriorate the spring of iﬂﬂ same,-a braided
condugtor 41 is conneet 1 between the
contact 31 and the mnﬂnw post 49 mounted
upon the hase 29.

+he contacts of the main switch are arv-
ranged to leave the contact plate in the man-
ner n whilch they ha ve been named, that 18,
the main contact 31 fivst leaves th‘-ph‘m a1
then the arcing contact 87 leaves tha “*!3’1*&011
contact 56. The support 33 upen which
reain switeh is mounted 1% connected 7 *«; 51'
fiber ink 43 with a core 44 . of the solenoid

operated by

14 whereby the main .wﬁ*(h 1S
QINE nmuna wihieh G?Jexmub the arm 4.

i o ﬂ rimami thie ave formead Heh VOOl
the {ar{:um contuct 87 and ifs ullm-}ilﬂlltihlﬂ
CAarnon canmm a0 2 blowout magned

IR
r}{J

I.'i‘u }“'J
mounted II;}{‘H’I iﬂ:... pDase 2 a and is }Jfﬂaa;lﬂ{-‘-{&
with ﬂﬁ?r- plecer 40 which ecxtend upwardly

either side of the gy cing COY itact.
One terminal of dm ot om magnet 18 con-
nected with ’th‘-‘ contact plate 35 and the

other terminal thereof is connected with the
bmdmn D(‘%t ;‘ of the series of binding posts
47, and 49 which ave also mounied | LD

{he ]):1*1{* 2 and to which Lhﬂ wihm% conclue-
Lors fu hf‘ i otor Ml{‘_i 111.;1]{1 ]llle leﬂ-itli.; qare

onnected, |

?:1 the cireuit arrangement tlugtrated in
1o, 2, the 1110"")1 f11111rtf:zje 50, having «
%hmlt field 51, is connected in SEries wi Hh the
vesistance 52 which ig divided into seetions,
and connected w 1{11 the resistanee contaels 3
Ehb ﬁirllldﬂlﬂ OJ: lf‘ SO] i]i’}l{] I 1‘-3 {{,?“}{:( [n;{
In 2 shunt C1’£""“‘Hit and has l“”{,!l 11 #eries
mmm ith, a1 51%1‘111({3 53 0 11:1 A resistanece o+
The lew'i"-it. 1ce 53 1s controlled by the swikel

oviid the pesistanee

Hd. imwﬂi" the mmsalated contiet 8% and {he
arm 4, % srovides means cor conbrolling
I.“‘E:Sistﬂl“m” b, : |

In ope I”‘u;{m d%ummfi Lhat the parls are
i the poslticn ﬂ?m‘n M’j e the dea Wing,
which 18 the “off ” pmmml AN ASSUININ

that the hﬂnd switch 55 and the knifs ! 58 are

ying

ﬂlrllﬂ |

i1his

i:

I

“gj;f,ud R4

closed, cuvrent will then How from one side
57 of the main line [hmw’; v the conduclos
5e through the switch 53, by conductor 5,_.1
chrough the winding of i} 3 “-'(}]“‘1'10';{1 T, by
conduetor 60, across the switch 18, conditetor

61 to the insulated (Um*‘u’”’ 54,
controtimg arm < rests ‘; oun Lhe contact 3¢
and curvent will, therefore,
contact aeross the resistance conirolhmg nin,
by conductor 62 to [h“ opposite side s of
the wain line. The soles noic s thus encr-

f.“:,"Lt; Hi G s coves 17 and - 'ul“liﬂl

1

b
,_:

starls the resistance wuiwllmn AT NG =11w
upwardly, and “t the sanie thne closes th
Gin switeh conta e 3 and 27, Ag *-:{J{“ul 2

1m,, arin 4 {eavoes ﬂm Tinted umu oL 82 thae

sport erwcult thy }i.tg_;i {-hr::. mducior 61 is
cpened and the resisfonce 54 s fnserted i
clreuit with the windinge of Eﬂe nmagnet i
This euts down the enrrent DUSSING throu tohy
'111(_; ﬂhlgllet A4S 1t 18 NINNECess ALY 1{)1 tne solo-

nold Lo have as great '_*”*Wr{h to draw up
the starter avin as it needs to elose {hie Ui

switch., Asg soon as the main '111._, sy1tehy s
elos -eua then current will fAow from one =ide

5T of ‘*l e mam hne, throueh the {f;m’ih,m
58, conductor G4, through the w 1;1([1 ot the
blowout mu éi!i’“‘i 45 acrosy the maein :-;:“ﬁ_itcl}_:
oy conductor 65, ¢ 11.51:.3"*]_[ Lllﬂ armatnre 50 of
the motor, }‘swu ofr the if*f‘“-twr‘v 2D neross
the }_C%lgmﬂu_‘te cont rotling anp 4, T}“; COT-
ductor 62 to Lhe opposite w]ﬂ 63 of the maip
line. Cirenit will also be cloged fi Ol COT-
{iu;:im 65 through shunt field 51 and

by conductor 66 fo the upm;:’:m* sice G634 of
the main hine,  The motor will thus sbavr
nnd a3 the arm 4 continues to ba move fI lip
”““L:LV:, th@ IRSIS) t.:‘i-f.lc-:.; oY ﬁr]” h{f
“-t.,(“l{‘ii by :-;ef*iim until sl of
19 f_:':m oub. When Um AT
“on” position the
o the AT €NUs
7 11.” AN m ert‘i:ag ff ¢ resistance
11 ienol Lo Under

"
b-m.-l
-
-lﬂl-.
S
LN R
'.-._
":.‘
,a-:-'.‘-_
:.-;_.l‘
h.:‘

.-E ,"?

...-.ll-._l'

Tayetel] a
“*119 it "th 7od m_z
MLI"HL anc
ot be of : Uﬁ;
in event it falls, or close the mnin s
event it opens. YWhen the arm hag ro
its full “on?” posifion, the cont nch

enNea e Cwuﬁf“ 13 aml current
' nstend C-

y :__ T 1 )
& Li.‘rf_.LLS O

~..'JJ;.-=:

SC
o
Pt
I

) J
L R B ':"J-':.. ‘.t -
brush carvied on k!

ach | > endd of the uim

o With the molor running with 21l rosist-

anee ettt out, 11 event the wL:we of the line

falis below & predetermined point or fnils

cnbicety, the solenoid will immedintely he de-

cnergized, or the Lirmzqf,h tiereos will be
- 1. ; .

cub down fo w(] an o J
STFHLII Ylll {3) H}eﬂ '{_, 107 ] V {3pﬂnil”}-

1y u' 71 EZ.IJ.L AN Wil! fi,t'f::a'zr te the ol
]mw F1O1. when, it the vol LaQe nouin rini=es,

the evels of opcration 1}*'@1?:{}1157” described

The resistance

mss Troin Hhig

i i

“ o
e

1
! tJ

L0

-
-
o
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will be repeated and the motor will ALAIN he !
started. In event, however, the voltage on

. the line is restor ed to *101"1113] before the arm

15

30

Co
7

40

R
g8 14

igh
e

tors, 1n combin mtmn 2 main sw iteh,

4 drops to its full “off ¥ posmon then the

sol&nmd 14 might be of sufficient strength
to retain the arm 4 in an intermediate posi-

tion or move the arm back to the full “on”
position, but it will be noted that the resist-
ance 54 15 still 11 elrenit Wlth the winding of
the solenoid 14, and it is not of ullﬂ"l(}lent
atrﬂnﬁth to close the main line switch, there-
fore the motor will not start. Uné‘el these
mr(‘um%tfmccs 1t 1% 18 desired ’(0 agaln stavi

the motor, 1t will be necessir v for ihe attend-

ant to Arst vpen the switch 535 to deénergize
the solencid and permit the resistance ‘con-
trolling arm 4 to veturn to its “ off ¥ peSltlon
when the switch b0 may again be closed and
the starting device will (,per.-,xte to start the
11]0101

While I have described in detail one form
of my invention it will be understood that I
lo not wish to be limited to the structural
detatls 1llust ated and set forth herein, but

that various ¢hanges and. modlﬁmtl{ms may
be made without dﬂpartmg irom the spirit -

of my invention as set forth in the append-
ed claims.

Having thus deucmbed my mventlon wonat
1 claim as new and (1651 ‘e to secure by Let-
ters Patent is: | B B
- L In a contreller for electric motors, in
combination, a main switch, & resistance con-
trolling switch and a smﬂ‘le elecfmmaﬂnetlc
W]ﬂCﬂﬂO‘ for operating said sm*ltches: ‘sa1d
winding having two movable cores, each core
bemg connected to one of said switches.

2. in a contrelling device for electric mo-

a re-
mstance controlling switch and a smn*]&, elec-

tromagnetic Wmdlng or ommtma said
sw:itehes smd winding having two phmﬂ'era
movable in oppostte du‘eutlona one oi sald
plungers having a tapered end adapted to
enter a corre sp(}ngumhf shaped recess i the

‘end of the other of said plungers, cmh of
- said plungers being connected to one of said |

Q*ifltd‘i%

3. In a starting dﬂVlbe for electric motors,
in combination, 2 M2 1 In switeh, a DlVOt(‘d re-
sistance controll; Iing element, a seties of con-
tacts adapteJ to be successivels v engaged by

satd element, a resistance connected to said

contacts and a-single ﬂleﬂt}:omagmflc wind-

mg for operating “said switeh and said re-
sistance controlling element, said winding
havi 1ng two plungers movable in Opposﬁb

~directions, one- of said plungers. being con-

60

65 momble cores, one 0‘5 sald cores bm*ﬁ COn- |

nected to L«md switch and the other tO sa1cl
resistance controlling element. -
4. In g starting device for electrie nm‘* ors,

the combination with a 1&‘-«15’(“11‘}(‘6 of a 6011- -

troliing member therefor, 2 main hne switch,
a smvk clectromagnetic winding having {wo

sistance .in the motor cireuit p

| (*11(*111t11m 36 1¢)

trolang member when in

5y
f.:‘a..,ﬁ'

nected to said resistance wntrmlmg member
and the other of said cores {¢ gaid nmm iine
switch, and means necessitating the 1118er-
tion of n predetermined Mot of sald re-
rior to the
closm:'e of said mailn h;,nv1t¢::h .

. In a starting device for electric moims |
| th(, combination with a re smtmme. of a cmz-—

trolling member therefor, a main line swiich,
211 {*ledr(}m&ﬂ“’letm wmdmﬂ having two

of their travel, one of said plungers being

operatively cmmacted to saic resistance con-
trolling member and the other to Sald nmm '-
%wﬁch,, and means rendering said winding
inoperative to close said mau SWiteh 1 lu'.

1}Ie£aet9rm111ﬂ(1 conditions,

. An a starting device for electrie m{}tﬂrs,

the uOHlblI}ElthIl with a resmtaﬂ{:e OT ' con-

_frollmﬂ member therefor, o main ]me switeh,

an eieetmm‘m*'ﬂehb wmdme having hm

plungers movable in Gpp(}:e;lte mreﬂhom one -

ot said plu*]gars being operatively connected
to sald resistance boﬂtml?mm memLeI and
the other to said mqm hnfe swiich, a. rve-
c*wtame connected 111 cirenis wfm S 1u[ t"mﬂ-
g for rendering the same inoperative to
close said main cswuch and means for auto
matically removing said resistance from cir-

“eult when sa1d 1651313*1%& controlling mem-
ber is in a predetermined position,

7. In a starting deviee for electric motars
the combination w1th 3) Iesmh‘lce of 4 can-

trolling member therefor. a main ]me :;'Wltﬂh |
and an electromamﬁlatm winding having two

nmovable cores, Qhe of sald cores bemﬂ* COTL-
nected with said resistance ﬁentro]lmg Mem-
ber and the other to Sald main line switch,
means necessitating the insertion of & pre-
determined ammmt of sald resistance in the

motor circuit. prior to the ciosure of E;md

main switch and means for anutomati dh‘f re
ducing the flow of curvent thrm‘mh said
A\ Imlmﬂ atter said “"‘{Z"Slﬂaﬂﬂ e has been re-
moved from the motor ¢ireuit.

8 In a 5'{'5.,1'*?1110* device for electric motors n

the combination *‘ﬁ?’i“f}l 2 ‘.’i‘ef‘lShJ}"‘e. of a con-

troliing member therefor , & MAIn Hne sw 1teh,
AT} electromagner mm'ﬂﬁ ‘having two
movable COTES, O {‘f aaid cores bulm‘ COT)-

nected to said ILS%I‘UIC& controlling member

and ‘the other to said main line switch,
me’q*ps necessitating the insertion of a. -DTe:
determinad am {mnt of said. resistancs 111 the
motor cireuit prior to the closure O %*‘11{{
main switch, a resistance connected 1n cir-
cuiy with qrud winding, a switch for short
resistance, said swilch beinge
antfmmmlh opened by S.—.lld registance con-
2 predetermined
position and antomatically clesed upon the
msertion of a pr f:*da.,,te‘f'mmed arnount of said
starting resistance in the motor circuit.

9. T o stai ting device for electric motors,

¢Q

plungers 3 movable in Oppt}%lte dilrections and
adapted to seal with oae another at the Iimit
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the combination with a starting resistance,
of a controlling member there or, an clec-
tromagnetic winding for actuating said

“member, a resistance connected In circuit

with said winding, a pivoted switch adapted
to short circuit said resistance, said switch
being automatically opened upon the re-
moval of all of said starting resistance from
the motor circuit, and a pivoted arm havine
a toggle connection with said switeh for
mamntaining the same in open position, said
pivoted arm being arranged to be automati-
cally operated to close said switch upon the
mmsertion of a predetermined amount of said
starting resistance in the motor circuit.

10. -In a starting device for electric mo-
tors, the combination with a starting re-
sistance, of a controlling member therefor,
a main line switch, an electromagnetic wind-

ing having two plungers movable in opposite |

cirections and adapted to seal with one

another at the limit of their travel, one of :
said plungers being operatively connected to

089,687

saic controlling wmember and the other of
said plungers heing operatively connected to
saxd main switch, a resistance connceied in
civenit with said winding for renderine the
same moperative to close said main swiitel, »

- shunt civeuit around said resistance adapter

to be closed while said controlling member is
i a predetermined position, a second roe-

- sistance connected in cirenit with said wind-

g, a switch for short cireniting saird second
reststance, said swilch being automn treally

- opened by said controlling member when in

a predetermined position and closed by said
controlling member when all of said start-
Ing resistance is in cireuié with the motor.

In witness whereof, T have herennto sulb-
scribed my name in the presence of two il
nesses, |

rijﬁ{{)J}vE‘j:S Ih }?‘: f*ﬂiﬁfﬂli

Witnessey s
Oscar AL Innnes,
AL HL Bamyvrgwer,

el x
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