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To all thorn it may concern: 
Be it known flat T. THoy! As E. BARN ht, 

a citizen of the United States, residing at 
Milwaukee, in the county of Milwaukee ind 
State of Wisconsin, have it vented new and 
useful unprovements in Self-Starters, of 
which the following is a full, clear, coicise, 
and exact description, reference being had to 
the accompanying drawing, fol'ning a part 
of this specification. 

Miy invention relates to self starters for 
electric moto's, having for one of its objects 
the provision of a single electro-responsive 
device for operating a main switch for con 
trolling the notor circuit, and the resistance 
controlling member of the starting device. 

Another object of my invention is to pi'(- 
vide in a motor starting device, means which 
prevents the closing of the switch for coll 
trolling the notor circuit, until all the re 
sistance is in circuit, with the motor. 

For the puppose of disclosing my inven 
tion, have illustrated in the accompanying 
drawings. One device embodying the prin 
ciple thereof. 

In said drawings: Figure 1 is a front ele 
vation ( ' a motor starter embodying my in 
vention, Fig. 2 is a diagrammatic view show 
ing the circuit arrangement thereof, and 
Fig. 3 is an enlarged detail view of a Switch 
show) in Fig. 1. 

in the device illustrated in Fig. 1 upon a 
suitable base or panel 2 resistance contacts 3 
are circularly mounted. An arm 4 pistoially 
mounted lipon a stad 5 secured through the 
inase, is provided at one end with a brush (3 
arranged to sweep over, and make contact 
with the contact plates 3. The brush (3 is 
preferably held in close engagement with 
the contacts 3 by means of a spring pressed 
arm 7, secured to the arm 4: The opposite 
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end of the arm is provided with a projection 
Spivotally 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 aim 4 is also provided with a contact 
brush 12 arranged to engage a contact, 15 
also mounted upon the base 2, for a purpose 
hore fully inereinafter set forth. A sole 

iroid it is }}ounted upon the base 2 by bolts 
15 passing through tugs 16 formed on the 
frank thereof. The core 7 of the solenoid 
is connected with tiae ari 4 by neans of a 
nk it formeci of fiber or other suitable 

insulating material. A switch 18 for con 
trolling one section of resistance in circuit, 
with the winding of the solenoid 14, is 
mounted on the base 2, above the resistance 
controlling alm 4 and in a position to be 
opened by a projecting screw 19 mounted 
upon the oute) end of the alry 4. This 
switch is preferably of the structure illus 
trated in detail in Fig. 3, and comprises 

V. . . 

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 
nection with a small arm 23 pivoted at 23. 
upon the base 2. The arm 23 is provided 
with a cylindrical portion 25 having its end 
bifurcated or slotted to receive a pin 26 car 
lied by the arm. 18. A coiled spring 27 
mounted on the cylindrical portion 25 of the 
arm 23, tends to maintain the arms 23 aid 
i8 out of alinement. B. 
when the end of the arm 23 is throwin down 
Wardly, the contact 21 is moved into engage 
ment with the contact plate 22 and the tog 
gle connection is thrown to the position 
illustrated in the drawing. The switch will 
remain in this position until the projection 

By this coistriction , 
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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 smail 
insulating disk 28 carried upon the lower 
end of the core 17 engages the inner end of 
the arm 23 and closes the switch 8, he 
disk 2S arranged upon the lower end of 
the core 1 will not engage the ariu 23 until 
the arm 4 is almost to its lowermost 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 suitable insulat 
ing base or block 29 secured upon the top of 
the frame of the solenoid 14. This biock 
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may be of any suitable material, as soap 
stone or the like, and is additionally in 
lated from the frame of the solenoid 4 by 
small fiber disks 30 interposed betwee 
botton of the block and the top of the 
of the solenoid. The main switch is aunt 
ed upon the upper side of the block, a sad 
comprises a main contact, 3i and a aicing 
contact 37. The contact. 31 is referab 
formed of leaves or strips pipe?' Sitail 
held upon a supporting rod y & Cili 3:. 
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This contact, is arranged to make eing age 
linent with a contact late 
upon the upper side of the basc 29. 
contact plate 35 has not inted thereon a car'- 
lon contact 36 arranged to be engaged by 
the arcing contact. 37. The arcing contact, 37 
is preferably mounted on the end of the 
spring arm 38, carried by the rod or stip 
porting innenbei 33. A silif 3:) is in 

.. cy 35 also secti 

-- at 3: 
tei'posed between the rain contact 3 and 
the arm 3S of the arcing contact to prevent 
the air) 38 froin coiling into engage ent, 
with the lain contact. The air 38 of tile 
arcing contact is extended to for a cive 

by Screws or other suitable means. As 
assists the arm in naintaining the coint: 
in all open position and in order to reli 
the art of the arcing contact of carrying 
the main cirrent, which woitid tend to de 
teriorate the spiring of the same, "a braided 
conductor 41 is connected between tie main 
contact 31 and the binding post 42 motiated 
upon the base 29. 
The contacts of the main switch are ar. 

ranged to leave the contact piate in the man 
iner in which they have been named that is, 
the train contact. 31 first leaves the plate and 
then the arcing contact 37 leaves the carbon 
contact 36. The support 33 upon which the 
main switch is not inted is connected by a 
fiber link 43 with a core 43 of the solenoid 
14 whereby the main switch is operated by 
the Saune ineans which operates the arm 4. 

in O'tter to disrupt tie arc for had between 
thcarcing contact, 3 and its corresponding 
carboi) contact. 36 a blowout, magnet 45 is 
mo inted upon the base 2 and is provided 
with pole pieces 46 which extend upwardly 
and upon either side of the arcing contact. 
(One terillina of the blowout magnet is coin 
nected with the contact, plate 35 and the 
otho terminal thereoi is connected with the 
binding post it of the series of binding posts 
47, 4S, and 49 which are also not inted upon 
the base 2 and to syhich the various coidic 
toi's of the notor aid main line circuits are 
connected. - 

in the circiit arrangei) ent illustrated in 
Fig. 2, the notor a 'nature 50, having : 
shint field 51, is connected in series with the 
resistance 52 which is divided into sections, 
and connected with the 'esistance contacts 3. 
The wilding of the solenoid 4 is connected 
in a shuilt circuit and has a 'raged ii) series 

a , . . there with, a l'esistance 53 and a resistance 5.i. 
The resistance 53 is contil itect by the switc. 
18, and a siloli circuit ai'oid the i'esistant': 
i54 through the islate co; ; ;1, 3 and is 
Ai in 4. ))"Ovides Ileans for col) tellig this 
resistance 54. - 

An operation assumilig that the parts are 
in the position illustrated in the drawing, 
which is the “ of position, and assitting 
that the hand switch 55 and tile knife 36 are 

The 

fails below a predeternlined 
encrgized, or the Stre; 

switch will open, thei'ely opening the in (i. 

closed. c 11) eit will then flow fro!! (!he sit i?: 
5 of the nail line th; otg: the contact (): 
58 through the switch 55, by conductor 5: 
through the winding of th& solenoid 4, by 
conduct () (30, across the switch S. c () (dict(); 
61 to the insulated contact, 3. The resistance 
controlling in 4 rests poil lic contact 3, 
a client will, therefore, pass froia this 
contact a ci'oss the 'esista ince coni'oiling ai'i, 
by c02) ductor (3:2 to the opposite side (33 Of 7 
the jail line. The silenoid it is thus ei) c'- 
gized auct attracis its cores 7 and 44, whic 
stil its the 'esistance coint l'oiling airls in C Villg 
upwardly, : )d ai, the saille time closes the 
t; it switch contacts 3i and 37. Y S S()()) is 8 ) 
the airin 4 leaves the is stated contact. 3, the 
short circuit throiigi the conductor 61 is 
opeleti and the resistance 5-i- is ill sett: i. 

the magnet as it is in necessar, 
1)oid to have as great strength to di'aw tip 
the starter aria as it needs to close the jail 
switch. As soon as the train liness it ?h is 
closed, then curre}}t will flow freia Oile side , ; 
5 of the main line, through the condictor 
58, conductor {34, through the winding of the 
blowout magnet 45 across the in:ii) Switch, 
!y conductor 35, through the ; railre 5) of 
the notor, through the resistance 2 : :"..)s: $. 
the resistance controlling ai'i 4, by coin 
ductor $52 to the opposite side (33 of the laii. 
line. Circuit will also be closed f"Oil Con 
ductor 65 through shunt, field 51 and 
by cold tictor (36 to the opposite side 33 of 
the hair) line. Ti 

( ) 
jie not vill ills stit 't 

aad is the airin 4 continues to be noved lip 
wardly, the resistance 52 will ie Cit. Cit. 
sectic by section intil all of the resisti) tic 
is cut out. When the in reiches its ful 
“ol’ position the projection 9 on the ga?. 
of the arm engages the Switch 8, opening 
the same and inserting the resistance 53 
circuit, with the Soienoid 14. Under these 
conditions the current passing th'o:gh fi 
soignoid is is reduced to such an exteilt th: 
while it will retain the in Fini 4 it its “ol: ” 
position, and the main Switch ciosed, it is 
not be of sufficient strength to raise ti 
event, it opens. When the ai'i has reic 
its full “on” position, the contact. 2 wili 
engage contact i3 aid Cui:'reini, will i):ss is 
way of the conductor (37 instead 
coli act, irish carried. On the e: it (): 

it in the notor running witi, all 'esist 
ace ctit out. ii) event the voltage of the line 

joint (): this 
entirely, the soleiloid still in (iiately be de 

ih ilei'e (); Will is . . . 
(2xteri that the it::ii), cut down to such an 

circuit and the aim will ('Cy) to tie () 
ii tie voltage agit Josition, Wiscil, - 

the cycle of opcration previously described 33 
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will be repeated and the motor will again be nected to said resistance controlling member 
started. In event, however, the voltage on 
the line is restored to normal, before the arm 
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the motor, it will be necessary for the attend 
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4 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 ol' move the arm back to the full “on” 
position, but it will be noted that the resist 
ance 54 is still in circuit with the winding of 
the solenoid 14, and it is not of sufficient 
strength to close the main line switch, there 
fore, the motor will not start. Under these 
circumstances, if it is desired to again start 
ant to first open the Switch 55 to deÉnergize 
the Solenoid 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 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 

i claim as new and desire to secure by Let 
ters Patent, is: 

1. 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 controlling 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 
enter a correspondingly shaped recess in the 
end of the other of said plungers, each of 
said plungers being connected to one of said 
switches. 

3. in a starting device for electric motors, 
in combination, a main switch, a pivoted re 
sistance controlling element, a series of con 
tacts adapted to be successively engaged by 
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said 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 
resistance 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 electromagnetic winding haying two 
movable cores, one of said cores being Con 

and the other of said cores to said main ine 
switch, and means necessitating the inser 
tion of a predetermined amount 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 coin 
trolling member and the other to said main . 
Switch, and means rendering said winding 
inoperative to close said mail switch under 
predetermined conditions. s 

6. 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, one. 
of said plungers being operatively connected 
to said resistance controlling member and 
the other to said main line switch, a re 
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 cir'- 
cuit when said resistance controlling men 
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 two 
movable cores, one of said cores being con 
nected with said resistance controlling Yen 
ber and the other to said main line switch, 
means necessitating the insertion of a pre 
determined aniount of said resistance in the 
motor circuit.prior to the closure of said 
main switch and means for automatically re 
ducing the flow of current through said 
winding after said resistance has been re 
moved from the motor circuit. 

8, in a starting device for electric motors, 
! the combination with a resistance, of a con 
troling member 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, 
means necessitating the insertion of a pre: 
determined amount of said resistance in the 
motor circuit prior to the closure of said 
main switch, a resistance connected in cir 
cuit, with said winding, a switch for short, 
circuiting said resistance, said Switch being 
automatically opened by said resistance con 
trolling member when in a predetermined 
position and antomitically closed upon the 
insertion of a predetermined airiount of sail 
starting resistance in the motor circuit. 

9. in a starting device för 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 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 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 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 
directions and adapted to seal with one 
another at the limit of their travel, one of 
said plungers being operatively connected to : 
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Said controlling meinber and the other of 
said plungers being operatively connected to 
said main switch, a resistance con?cied in 
circuit with said winding for rendering the 
same inoperative to close saic nail switc. : 
shunt circuit around said resistance adapter 
to be closed while said controlling member is 
in a predetermited position, a second re 
sistance connected in circuit with said wild 
iig, a switch for sort circuiting sair secoil 
resistance, said switch being at to natically 
opened by said controlling member when it 
a predetermined position and closed by said 
controlling member when all of said start 
ing resistance is in circuit with the motor. 

in witness whereof, have herent () st 
scribed my name in the presence of two wit 
(SSS. 

Ti{}\ S. E. 3 WRNJ. 
Witnesses: 

OSCAR A. Kit., ER, 
...A. I. BARM I (KEI. 
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