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To all whom it may concern: 

HENRY H. CUTLER, OF MILWAUKEE. WISCONSN. 

AUTOMATIC SELF-STARTER FOR NIOTORS. 

1.043.20. Specification of Letters Patent. Patented Nov. 5, 1912. 
Application filed April 9. 1904, Serial No. 202,311, Renewed March 29, 1912. Serial No. 687,267. 

to be secured to the wall or other vertical 
support, a resistance controlling solenoid 2 
is mounted. The solenoid is provided with a 
frame 3, having lugs or feet 4 bolted to the 60 

State of Wisconsin, have invented new and base 1 to support the solenoid in position 
useful Improvements in Automatic Self- upon the base. Suitable rheostat contacts 5 
Starters for Motors, of which the following are also secured upon the base 1 by means, : 
is a full, clear, concise, and exact descrip- of Screws or in any other desired manner. , 
tion, reference being had to the accompany- A Suitable operating lever 6 carries a suit- 65 
ing drawing, forming a part of this specifi- able carbon brush 7 at one end thereof..., 
cation. : - which is normally pressed upon resistance 

Ally invention relates to a self-starter for contacts 5 by the coiled spring 10 mounted 
electric motors. In starters of this class upon the pin 9. The lever 6 is secured upon 
a scienoid or electromagnet is usually em- the plate 1 by means of a plate 8 bolted to 
ployed which, when energized, is adapted to to the base plate 1 having a projecting pin . 
niove the contact arm of the starting box upon which the lever 6 is pivoted. The 

Be it known that I, HENRY H. CTLER, a 

Ailwaukee, in the county of Milwaukee and 

Cr rheostat across a series of terminals to 
gradually remove the resistance from the 
armature circuit, thereby gradually start 
ing the motor. When the contact arm has 
been moved to the “on” position. it is usual 

25 

provide improved means for retaining the 

30 

to provide some means, for retaining the 
contact arm in this position without neces 
sitating the passage of the full operating 
current through the windings of the solenoid. 

It is the object of the present invention to 

contact arm in the “ on position after the 
same has been moved thereto through the 
agency of the operating solenoid. 
In accordance with my invention I pro 

vide supplemental electromagnetic means 
for retaining the contact arm in the “on” 
position, whereby the electromagnetic means 

35' which serve to move the contact arm to the 
is on '' on position in starting the motor, may 
be disconnected from circuit. I preferably 

40 

provide a retaining electromagnet separate 
and distinct from the pulling electromagnet, 
which serves to move the contact arm, and 
associate with the contact arm suitable 
switching mechanism, whereby the wind 

. 45 

ing of the pulling magnet is removed from 
circuit when the working stroke of the con 
tact arm has been completed. 
One form of apparatus for carrying out 

my invention I have disclosed in the ac 
companying drawings, in which: 

50 
Figure 1 is a front elevation of my device; 

Fig. 2 is a side elevation thereof; and, Fig. 
3 is a diagrammatic view of the circuits 

55 

employed. . . . . 
In the embodiment of my device which I 

have worked out as the preferred construc 
tion, upon an insulating base 1 of slate or 
marble... or other suitable material, adapted 

lever 6 has a rearwardly projecting arm 11 
to which is attached the piston rod. 12 of 
the dash-pot 13. The piston 14 of the dash- 75 
pot 13 is provided with suitable ports 15 
extending therethrough, which are adapted 
to be opened and closed by the movable 
plate or valve 16, carried upon the lower end. 
of the piston rod 12. At the lower end of 80 
the dash-pot 13 are provided by-passes 13, 
having ports 13 and 13°, which open into 
the chamber of the dash-pot. The dash-pot 
13 has a suitable projection 17, by which it 
is suitably pivoted, as at 18, to a down- 85 
wardly extending plate 19. 
The core 20 of the solenoid 2 is adjustably 

secured at its lower end to a connecting link 
1, which is pivotally secured to the lever 

or arm 6 and the upper end of the core is 90 
adapted to move into engagement with a 
cone-shaped stop 22, secured in positicn by 
the nut 23, and which permits a uniform 
movement of the core and thereby the lever 
6. Upon the inner face of the arm or lever 95 
6 is mounted a suitable spring contact 24 
adapted to make engagement with an ad 
justable contact 25 mounted upon the plate 
1, which contact is electrically connected. 
with the last of the series of contacts 5, 100 
thereby, when the lever is in its final posi 
tion, relieving the lever of part of the motor, 
current and preventing the overheating of 
the last contact. ...; , , 

Secured to the outer end of the lever, 6. 
a bracket, having arms 26 and 27 extending 
over.the front end of the lever and over the 
upper side thereof being held in position. ii. 
by screws 28, 28, and having at its outer and 
upper end a projection 29, to which is 110 
pivoted a wedge-shaped armature member 
30, which is adapted to be attracted by the 

is 105 
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magnet 31, mounted upon the base plate 1, 
and having Sitable magnet poles 32 and 33. 
The wedge-sihaped armaatu'e meaniber 2S is 
adapted, when attracted, to it within the 
V-shaped opening formed by the tapered 
sides 3-1 and 35 of the magnet poles 32 

33. 
A binding post 36 is secured to the front 

face of the plate i and has secured thereto 
by at 37 ne end of a spring plate 3S, which 
torns a switch connection with a second 
binding post 39. The spring plate 38 has 
downwardly extending projection 40 adapt 
ed to make connection with the inclined face 
41, of an adjustable contact 42, secured to 
the binding post 39. When the lever 6 is 
in the full “on” position, a pin 43 carried 
thereby is adapted to engage the spring 
plate 38, and nove the projection 40 out of 
engagement with the contact 42. - 

In Fig. 3 the circuits and other apparatus 
in 'clved in the systein are shown. A sole 
(ii switch 44 is employed to control the 

circuit to the motor 45 and any suitable 
switch 46 controls the operation of the 
switch 44. The plus and minus sides of the 
power circuits are indicated respectively by 
the numerals 47 and 4S. A main switch 49 
is provided for closing the circuit through 
the several parts with the main line. 
The operation qf-tije device would be as 

follows: Assuming the main switch 49 and 
the switch 46 to be closed, circuit may be 
traced from the plis side of the line through 
conductor 47, through the winding of the 
solenoid 44, through switch 46, conductor 
49, the first of the series of contacts 5, con 
tact lever 6 and back to the opposite main 
4S, by conductor 50. This energizes the 
winding of the solenoid and causes contact 
plate 51 to connect the terminals 52, 53. 
Current will then flow through the con 
ductor 47, terminal 52, contact plate 51, 
terminal 53, conductor 54, conductor 55, 
through the winding of the solenoid 2 to 
terminal 39, across the switch 38, through 
conductor 56 and thence by conductor 50 to 
the opposite side 48 of the main. At the 
same time circuit is closed by the operation 
of the contact 51, through the field winding 
57 of the motor and the circuit may be 
traced by conductor 47, across the switch 5i, 
conductor 54, field winding 57, conductor 
5S, through the winding of the magnet 31, 
thereby energizing the same through con 
ductor 59, and thence by conductor 50 to 
the opposite main 48. The winding of the 
silenoid magnet, 2 being energized, the same 
will attract its core and move the lever 6 
across the contacts 5, 5, thereby cutting out 
the resistance 60 in the armature circuit and 
starting the motor in operation. 

65 

The lever 6 normally bridges the first two 
contacts and short ciruits a resistance 61, 
which is inserted in the circuit of the wind 

1,043,207 

ing of the Solenoid 44, but as soon as the 
lever is moved off the first of the series of 
contacts 5, the resistance 61 is inserted in 
circuit, thereby decreasing the strength of 
the winding of the solenoid 44 to such a 
degree that while it will serve to maintain 
the contact 51 in a closed position, if, for 
any reason, the current is cut off, it will not 
again operate to close the switch. When 
the lever 6 reaches the last position, cutting 
out all the resistance 60 in the motor arma 
ture circuit, the pin 43 mounted thereon will 
engage the Switch 38, moving the same out 
of contact with the terminal 42 and there 
by open the circuit through the winding of 
the solenoid 2. IBy this means only the 
retaining magnet 31 is retained in circuit 
across the line and this magnet is only of 
sufficient strength to hold the lever in its 
“on” position. A conductor (3* connects the 
hub of the contact arm (3 with the second 
contact, so that in case the contact between 
the contact arm and the contacts should be 
defective the armature current will still fipd 
a path through conductor (5 and the resist 
ance coils. 
As the lever 6 moves across the series of 

contacts 5 the piston 15 will move down 
Wardly into the dash-pot 13 and as the ports 
15 are closed by this movement the move 
lment of the lever will be retarded as the oil 
cannot freely pass around the piston. As 
ston, however, as the piston reaches a point 
intermediate of the ports 13 and 13, the oil 
will pass freely through the by-pass 13 
froin one side of the piston to the other, al 
lowing the piston to move rapidly to the end 
of its stroke. At the same time the arnature 
30 carried by the lever 6 will be near the 
poles of the magnet 32 which will exert a 

the Solenoid 2. This causes a rapid move 
ment of the lever over the last part of its 
movement and the switch arm 3S is rapidly 
aused to break contact with its contact 42, 
thereby preventing arcing at this point. 

It will thus be seen that I have provided 
means for automatically starting the motor 
as soon as the switch 46 is closed, but as soon 
as the motor is started the pulling magnet 
is cut out of circuit and a retaining magnet 
only serves to hold the controller arm in the 
“On position. By this arrangement, as 
Soon as the current, for any reason, is cut 
off from the field windings, the retaining 
magnet 31 will be deênergized and the same 
will permit the controller arm 6 to move to 
its initial position, through its own weight, 
the piston 14 offering but little resistance in 
this movement as the ports 15 are ened by 
the downward movement of the ever ind 
the oil is permitted to freely pass there 
through. 
While I have shown and described one 

form of my invention, it will be understood 
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that I do not wish to limit myself to this 
particular construction as there are nuany 
changes which may be made without depart 
ing from the spirit of my invention. 

5. I have shown the retaining magnet per 
manently connected in circuit with the shunt 
field windings, the windings serving to re 
duce the current through the magnet to such 
a degree that the same is only of sufficient 

10 strength to hold the operating lever in posi 
tion, but it will be understood that I do not 
wish to limit myself to this construction as 
there are numerous other ways of arrang 
ing the retaining magnet and the pulling 

i magnet without departing from the spirit of 
my, invention. For instance, the retaining 
magnet Inay be connected in an independent, 
circuit and suitable resistance inserted to 
reduce its strength, or the retaining magnel 
may be so arranged that its circuit may be 
closed only when the circuit is opened 
through the pulling magnet, or the retaining 
magnet may be arranged in an independent 
circuit which is normally open, but which is 
adapted to be closed when the circuit of the 
pulling magnet is opened. The above ar 
rangements are cited merely to show the 

s: general changes which may be made in my 
: device and are not intended to be an ex 
80 haustive enumeration of the various changes 

which may be made. 
Having thus described my invention what 

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

1. In a starting device for electric motors, 
in combination, a supporting panel, a series 
of resistance contacts mounted thereon, a 
resistance varying element pivoted upon 
said base and carrying at one end a spring 
pressed contact adapted to engage and move 
over said series of conto fs a solenni? 

20 

25 

35 

40 

3. 

mounted vertically on said 
ing a movable plunger connected to said ele 
ment for operating the same, a dashpot hav 
ing its piston connected to a rearward ex 
tension on said element for retarding the 
operation of said element in one direction, a 
switch mounted on said panel between said 
element and said solenoid and arranged to 
be actuated by said element as it reaches the 
limit of its movement to deemergize said 
Solenoid, a retaining magnet mounted on 
Said base contiguous to said Solenoid, and a 
pivoted armature carried at the forward end 
of said element and arranged to be attracted 
by said retaining magnet to hold said ele 
ment at the limit of its movement after de 
energization of said solenoid. . 

2. In a starting device for electric motors, 
in combination, a series of contacts, a start 
ing resistance connected thereto, an electri 
magnetically operated switch arm movable 
over said contacts to control said starting 'e- 
sistance, an electromagnetically operated 
main switch, said switch arm, when in its 
initial position, being included in and adapt 
ed to complete the circuit of the ope: ating 
winding of said main switch, a resistance ar 
ranged to be short-circuited by said switch. 
arm when in initial position, and to be in 
serted in circuit with the operating winding 
of said main switch when said Switch arm is 
actuated to prevent reclosure of said main 
switch until said switch arm is returned to 
initial position. 

In witness whereof, I have hereunto sub 
scribed my name in the presence of two wit 
neSSeS. 

HENRY H. COTER, 
Witnesses: 

F. S. WJLHorT, 
F. R. BACON. 
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