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UNITED STATES PATENT OFFICE,

THOMAS B. BARNUM, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO THE CUTLER-
HAMMER MANUFACTURING COMPANY, OF MILWAUKEE, WISCONSIN, A COR-

PORATION OF WISCONSIN,

SELF-STARTER.
083,687, Specification of Letters Patent. Patented Apr. 18, 1911,

Application filed Mareh 14, 1907, Serial No. 362,353, Renewed July 14, 1909, Serial No. 507,581,

To all whom it may concern:

Be it known that T, Twonas E. Barsuar,
a citizen of the United States, residing at
Milwaukee, T the county of Milwaukee and
state of Wisconsin, have invented new and
useful Dmprovements in Self - Stavters, of
which the following is u full, clear, coneize,
and exact deseription, reference being had to
the accompanying drawing, forming a part
of this specifieation. '

My invention relales to self starters for
electric motors, having for one of its objecls
the provision of a single electro-responsive
deviee for operating a main switch for con-
{rollimg the moter circuit, and the resistance
controlling memher of the starting device.

Another object of my invention is to pro-
vide in o motor starting device, means which
prevents the closing of the switch for con-
trolling the motor cireult, until all the re-
sisbance ig in cirenit with the motor.

For the pagppose of disclosing my inven-
tion, I have illustrated in the accompanying
drawings. one device embodying the prin-
ciple thersof., - _

In said drawings: Figure 1 is a front ele-
vation ¢ ® a motor starter embodying my in-
vention, Kig. 2 is a diagrammatic view show-
ing the cireuit arrangement thereof, and
Tig. 8 is an enlarged detail view of a switeh
shown in ¥ig. 1. '

In the device illustrated in Fig, 1 upon a
suitable base or panel 2 resistance contacts 3
ave clreularly mounted. An arm 4 pivotally
mounted upon a stud 5 secured through the
hase, 1s provided at one end with s brush 6
arranged to sweep over and make contact
with the contact plates 8. The brush 6 is
preferably held in close engagement with
the contacts 3 by means of a spring pressed

carm 7, secured to the arm 4. The opposite

end of the arm is provided with a projection
8 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 15

also mounted upon the base 2, for a purpose

more fully hereinafter set forth. A sole-

id 14 is mounted upon the base 2 by bholts
passing through tugs 16 formed on the
une thereof. The cove 17 of the solenoid
avn 4

means of a
* formed of fiber or other suitable
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insulating material. A switch 18 for con-
trolling one section of resistance in cirenit
with the winding of the solenoid 14, is
mounted on the base 2, above the resistance
controlling arm 4 and in a position to be
opened by a projecting screw 19 mounted
upon the outer end of the arm 4. This
switch is preferably of the structure illug-
‘trated in detail in Fig. 8, and comprises
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
inner end of the arm 18 has a toggle con-
neetion. with a small arm 23 pivoted at 94
upen the base 2. The arm 23 is provided
with a cylindrical portion 25 having its end
bifurcated or slotted to receive a pin 26
vied by the arm 18. A coiled sp
mounted on the cyvlindrical portion 25
arm 23, tends to maintain the arms 23 and
18 ont of alinement. By this constrnction
when the end of the,arm 28 is thrown down-
wardly. the contact 21 iz moved into engage-
went with the contact plate 22 and the tog-
gle connection is thrown to the position
illustrated in the drawing. The switch wil
remain in this position until the projection
or screw 19 on the outer end of the arm 4
engages the arm 18 and opens the same, re-
versing the position of the toggle, which
will retain the switch 18 open until a small
insulating disk 28 carried 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 end of
the core’ 17 will not engage the arhi 28 until
the arm 4 is almost to ifs Jowermost position,
whereby the switch 18 will not be closed
until the arm 4 is in a full “ off ” position.
The main switch for controlling the motor
circuit is mounted upon a snitable insulat-
ing base or block 29 secured upon the top of
the frame of the solenoid 14. This biock
may be of any suitable material, as soap-
stone or- the like, and is additionally in
lated from the frame of the solenoid 14 by
small fiber disks 80 interposed between the
bottom of the block and the top of the frame
of the solenoid. The main switch is mou
ed upon the upper side of the hloclk,
comprises a main confact 31 and an a
contact 37, The contact 31 is prefer
Jormed of leaves or strips of coppur sultably
held upon-a supporting rod 3
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This confact Is arranged. to malke
ment with a contact plate 35 also cecured
upon the upper s side of the base 29. 'The
contact plate 35 has mounted thercon a cav-
bon coutact 36 dn,mnw to be enguged by
t 1w arcing contact 87. The are ing contact :%’7
projer:hly mounted upen the end of r}w
aprmo arm 38, (mnrd bV the rod or sup
porting member 33, HE arm 29 s in-
terposed between the main contact ;“)l Lmd
the arm 38 of the arcing contact to prevent
the arm 38 fronmi coming into Ln«’)“mun(nli,
with the main contact. The arm ,;H of the
arcing contact Is extended fo form a curved
supporting arm and connectied 101 e h“ i 20
by serews or othersuitable means ; 4
assists the arm in mainta vning the «o :u‘ts
in an open position and in order to relicve
the arm of the arcing contact of carl.ju
the main current, which would tend fo de-
teriorate the spring of the same,-a bmm(l(!
conductor 41 is connected between thie main
confact 31 and the binding post 42 mounted
upon the hase 29.
"The contacts of the main switch are av-
ranged to leave the contact plate in i: 2 ”n(m-
ner in which they have been named, !
the main contact 81 fivst leaves the p‘,'ﬂ'
then the arcing contact 87 leaves the
contact 36. lue support 33 upen whi
main switch is' mounted is connected } Dy 4
fiber link 43 with a core 44 of the ¢ oienoxd
14 whereby the main switch is opu-“tofi bv
" the same mc(u s swwhich operates t
inorder to ¢ stpt the arve for n.e( ety ween
the areing contact 87 and its corre 31>01m1110
carbon contact 58 a blowout magnet 45 is
movinted upon the bage 2 and is pmviﬁe(}
with pole plecer 46 ‘del (V«'é,nn(i upwardly
and upon either side of the arcing r,omnct
One *umma] of the blowout magnet is con-
nected with the contact plate 35 and the

jout

engage-

ofher terminal thereof is connected with the
bmdmw post 47 of the series of binding posts
47, 48, and 49 which are also mouniedl upon

the by nse 2
tors of the s
connected.

In the cireirit a
Hig. 2,

and to which the various condne-
motor and main line cireuils ars

arrangement illustrated in
the motor axnmtme 50. nuvnm i
'shnnt ﬁdd 51, is connected in sevies wi fh the
resistance 52 which is divided into sections,

and connected with the resistanice contacts 3
Eh@ winding of the sole uou[ L is u,rmeu{zcd
in a shunt cirenit and has god in series
mew vith, a 1 bi%iflll((, 59 (uxd a resistance 54,
The 1’eamunm 53 1s contro Hed 3)*\’ the switely
18, and a shovt civeuit aronund the resistance
54, mrungl‘ the 1nzulated contiot 3% aud {he
arm 4, provides means for controlling 1his
resistance 54,

In operation- agsuming that the parts are
in the positicn ﬂ‘ush'u ad 1o the ¢y ving,
which is the “off  position, and ASSUNING
that the hand switch

“oized aud a

55 and the knife 58 are

dr ~ed cuvrent will then {low
57 of the main i thio
38 through the switch 53
through the winding of
conduector G0, across the sv
61 to the 1I‘511LL ed (onvm‘
controliing wrn 4 rests 4;)()-1 the contact Y
and curvent will, therefore, puss frow this
contact neross the resistance controlling nrm,
by conductor b to the <p.)us s side 63 of
the wain lne. The solenoid i1 15 thus encr-
tracts is coves 17 and 4, which
i arts the resistance t.mimllmo arL Ieving
nj_,\\\m‘(ll.\,' sud ab the sume time closes the
sudu switeh contacts 31 and 87,

the arm 4 ]Um(es the 1 :,HLH.(M contact 3%, the
short civcuit thron the conducior 61 i3
opened and the res 1%1.‘1;% S 18 Tuserted i
eireuit with the winding of Ene magnet |
This euts down Lll“ eurrent passing throu

the magnet as it is
noid to have as gre
the starter avin ¢
switch, As snon ag the main ‘um swite

f
- &
unnecessary for the sole-
at st ""Nuh lo diraw 1

i ]‘)

15 it needs to close the nn xm

closed, then current will fow from one side
57 of the main line, theough the conductor
58, conductor 64 ,mmwrh the w u(h

Hm\oll* mugnet 45 across the

by conductor 65, throungh the armat

e motoer, Hnou')h the vesistance
the resis mnce cont 1’)‘]111“ arn <,
ductor 82 to the opposite s.flﬂ 63 m
line. \Jll(ﬂ.ut will also be clo;
dn"for 65 4111‘01mh shunt fleld
by conductor 66 to the opposite sid
in line. The motor will
s the arn 4 continves o ba
dly, the resistance
32 by section until
18 ent out.  When the s
“on” position the bm}“rhf)n

of the arm engoges the switch 1

%
Rand

the same and mseriing the resisinnce
(ium‘ with the s olenmd 14, Und:; {
¢ 3 tua current passic "

is veduced to such an extent
will refain the (um 4 uwi‘ts “on?
position, and the main sw h closed, it wil
not be of 5 nuﬁ”;cimi' str to ral
in event it falls, or «;ioc
event it opens.
s full “on?” nositiou
ons'z‘z‘a contact 13 g ad e
iy of the conductor 67 jn
(OIHEUJ\, brush carvied on ”1\ et fl of
H ith the molor running witl;
cut oub, | '>V_,:1t "’Iwg x'oli Lee o

[SSTe

1 1 selenold l
enery or the
cub de mn' to such ¢
switeh will open, m\,

ne

cureuit and the arm (ium m “\L B
ition, when, if im voltage H
hﬂ f"vf*]“ of uper“* tion 1)1'(3'\7;01151‘ descrthed
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will be repeated and the motor will again be
started. In event, however, the voltage on

. the line is restored to normal, before the arm
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¢ drops to its full “off ” position, then the
solenoid 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 vesist-
ance 54 1s still in circuit with the winding of
the solenoid 14, and it is not of sufficient
strength to close the main line switeh, there-
fore, the motor will not start. Under these
circumstances, if it is desired to again stavt

the motor, it will be necessiry for the attend-

ant to first open the switch 55 to debnergize
the solencid and permit the resistance con-
trolling arm 4 to return to its “ off ¥ position,
when the switch 55 may again be closed and
the starting device will operate to start the
motor. .

While T have described in detail one form
of my invention it will be understood that I
do not.-wish to be limited to the structural
details illustrated and set forth herein, but
that various changes and modifications may

be made without departing from the spirit -

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

Having thus described my invention what
1 claim as new and desire to secure by Let-
ters Patent is: _ ,
L In a controller for electric motors, in
combination, a main switch, a resistance con-
trolling switch and a single electromagnetic
winding for operating said .switches, said
winding having two movable cores, each core
being connected to one of said switches.

2. In a contrelling device for electric mo-

‘tors, in combination, a main switch, a re-

sistance controlling switch and a single elec-
tromagnetic . winding for operating said
switches, said winding having two plungers
movable in opposite directions, one of said
plungers having a tapered end adapted to

13 enter a correspondingly shaped recess in the

end of the other of sald plungers, each of
said plungers being connected to one of said
switches, o ’

-3, In a starting device for electric motors,
in combination, & main switch, a pivoted re-
sistance controlling element, a series of con-
tacts adapted to be successively engaged by
sald element, a resistance connected to said
contacts and a single electromagnetic wind-
ing for operating said switch and said re-
sistance controlling element, said winding
having two plungers movable in opposite

. directions, one-of said plungers being con-

60

nected to said switch and the other to said
vesistance controlling element. _

4. In a starting device for electric motors,
the combination with a resistance, of a con-
trolling member therefor, a main line switch,
a single clectromagnetic winding having two
movable cores, one of said cores being con-

-
&

nected to said resistance controlling member
and the other of said cores t¢ said main line
switch, and means necessitating the inser-
tion of a predetermined smount of said re-

sistance .in the motor circuit prior to the

closure of said main switch.

5. In a starting device for electric motors,
the combination with a resistance, of a con-
trolling member therefor, a main line switch,
an electromagnetic winding having two
plungers movable in opposite directions and
adapted to seal with one another at the limit
of their travel, one of said plungers being
operatively connected to said resistance con-

trolling member and the other to said main:

switch, and means rendering said winding
inoperative to close sald maln switch nuader
predetermined conditions. .
6. In a starting device for electrie motoxs,
the combination with a resistance, of 2 con-
trolling member therefor, s main line switch,
an electromagnetic winding having two

plungers movable in opposite directions, one -

of said plungers being operatively connected
to sald resistance conirolling member and
the other to said main line swiich, a. ve-
sistance connected in circuit with said wind-
ing for rendering the same inoperative to
close said main switch, and means for auto-
matically removing said resistance from cix-

cuit when said resistance controlling mem-

ber is in a predetermined position.

7. In a starting device for electric motors,
the combination with a resistance, of a con-
trolling member therefor, a main line switch
and an electromagnetic winding having twe
movable cores, one of said cores being eon-
nected with said resistance controlling mem-
ber and the other to said main line switch,
means necessitating the insertion of a pre-
determined anjount of said resistance in the
motor circuit. prior to the closure of said
main switch and means for automatically re-
ducing the flow of curvent through said
winding after said resistance has been ve-
moved from the motor circuit.

8. In a starting device for electric motors,

the combination with a resistance, of a con’

troliing mernber therefor, a main line switch,
an  electromagnetic winding having two
movable cores, one of said cores being con-
nected to said resistance controlling member
and ‘the other to said main line switch,
menns necessitating the insertion of u
determined amount of said vesistance in the
motor cireuit prior to the closure of said
main switch, a resistance connected in cir-
cuit with said winding, a switch for short
civeniting said resistance, said switch being

antomatically opened by said resistance con-
trolling member when in 2 predetermined

position and antomatically closed npon the
insertion of a predetermined armount of said
starting resistance in the mofor circuit,

9. In g starting device for electric motors,
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the combination with a starting resistance,
of a controlling member therefor, an elec-
tromagnetic winding for actuating said
member, a resistance connected in cirenit
with said winding, a pivoted switch adapted
to short cireuit 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 having
a toggle connection with said switch for
maintaining the same in open position, said
pivoted arm being arranged to be automati-
cally operated to close said switch upon the
insertion of a predetermined amount of said
starting resistance in the motor circuit.

10. In a starting device for clectric 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
directions” and adapted to seal wiih one

another at the limit of their travel, one of :

said plungers being operatively connected to

985,687

said controlling wmember and the other of
said plungers being operatively connected to
said main switch, a resistance connected in
cireuit with said winding for rendering the
sane noperative to close said main swiieh, »
shunt civeuit around said resistance adapter
to be closed while said controlling member is
m a predetermined position, a second re-
sistance connected in eirenit with said wind-
ing, a switch for short cireniting said second
resistance, said switeh being automaiically
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 cirenit with the motor.

In witness whereof, T have herennto sub-
scribed my name in the presence of two awil-
Tesses.

2

THOMAS E. BARNIIAL

Witnesses:
Oscar AL Knnnee,
AL L Barvixesr.
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