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To all whom it may concern:

Be 1t known that 1, Wirriam C. "O’BI{_IE‘N,-

a citizen of the United States, residing at
Baltimore, in the State of Maryland, have in-

5 vented certaln new and useful Improvements

in Starters for Electric Motors, of which the
- following is a specification. S

This invention comprises improvements in

automatic starters for electric motors, the

10 “construction- and advantages of which will
be - clear from the following specification

taken in connection with the drawing. -

In the accompanying drawing, Kigure 1,

is a side elevation of a starter embodying my

- central section, and the parts being shown
1In their normal positions, and, Fig. 2, is a
similar view, the parts being shown in the
positions which they occupy when the mo-

20 tor is running. : e
- Referring to the drawing, L, and 1/ indi-

cate the line or supply wires and S indicates

a hand switch for connecting the motor cir-
cuits to the supply circuit.

- terminal 1 through conductor 2 and starting
~ resistance R, to conductor 3, thence through

- the coils @ of the solenoid A, thence through
- conductor 4 to the armature m of the motor

30 and thence through conductor 5 to the switch
terminal 6. The field f of the motor is con-

nected to the line switch terminals 1 and 6.
. “through conductors 2, 7 and 5, as shown. A

series of contact steps or surfaces 8, 9, 10 and
35 11 are connected to successive points in the
resistance, which is thus divided into sections
r, 1’, * and 7%, and a series of independently

movable contact members 12, 13, 14 .and 15

are arranged.to rest upon the steps 8, 9, 10

40 and 11 respectively, and short circuit the re-

sistance and also the coils of the solenoid A,
after the motor has been started. These
contact members or levers, as shown, are
each pivoted to a conducting strip 16 which

45 1s connected by a wire 17 to the conductor 2.
 The .contact member 15 has an arm 15°
extending beyond its pivotal point 152, so
that said member constitutés a lever which

1s pivoted between its ends. Above the end

50 15° of the lever is arranged a holding solenoid
~ Hhaving a core & which normally rests upon
the lever, as shown in Fig. 1. The terminals
18 and 19 of the windings % of the solenoid

are connected respectively to the conductor

55 5 which leads to the line switch contact 6;

uits The ‘armature
26 circuit of the motor extends from the switch

the arrangement being such that when the

hne switch is closed the solenoid A will be

energized and will lift its core off of the lever,
as shown in Fig. 2, and when the line switch
1s opened the core will drop onto the lever, as

shown in Fig. 1. The contact members, 2

to 15, inclusive, are arranged one above the
other as shown so that when the solenoid
core h drops onto the lever 15 the latter will

rock mto engagement with a stop 21, and in
| doing so-1t wi |
“which m turn will lift the member 13; and .
|'this in turn will lift the member 12, so that

15 1mprovements, the solenoids being shown in | all of said members will be moved away from

hft the contact member 14,

and to the auxiliary line switch contact 20, -
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their respective contact steps or surfaces and

will remain out of engagement therewith, as.

shown in Fig. 1, as long as the line switch S

13 open.. The solenoid A is arranged above

the contact members and its core a’ is con-

nected by arod 22 to the last contact member
or lever 15 in the series, so that said core will

move with the lever 15. The core o/, as

75

shown in the drawing, 1s tubular so as to be -

light in weight and the core A is made solid

80

and heavy enough to overbalance the com-

bined weights of the contact levers and the

core ¢’. In the normal positions of the parts,
shown 1n Fig. I the core @’ is held in its most
eflective position within the solenoid coils m

8O

by the weight of the core A’ of the solenoid H.

When the line switch is ¢losed the motor
armature recelves current through the entire
starting resistance R, and the entire start-

| ing current flows through the coils of the
solenoid A. The core of the solenoid H is

instantly drawn up, thus removing the sup-

I port from the contact levers and the core of

the regulating solenoid A and the latter
solenoid - then supports all of the contact

members out of engagement with their re- -
spective contact surfaces.

These contact
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surfaces, as shown are arranged at succes- .

sively greater distances apart, so that as the

core. of the solenoid moves downward the
members 12, 13, 14 and 15 will come into
engagement with their respective contacts in
successlon. |
a- certaln’ amount the core o' will move
downward until the contact member 12 rests
upon the step or surface 8. This will short-

circult the section r of the resistance and, in

consequence, there will be a temporary rise
in the armature current, which will also
strengthen the solenoid A, and this would

100

When the starting current falls
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ment of the core when this temporary rise in
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. clutch G will prevent the upward movement |
- of the core during the

50
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B 690

~cause the core a’ to a

from falling accidentally out

end of the

~downward, until the

~on-the line falls to suc
~ energize ;the holdin%

Pparatus in position

gain draw up and lift
the lever 12 from the surface 8, causing a

vibrating movement between the said lever

and sald surface, unless some means were
provided for preventing the upward move-

current takes place. The vibrating effect
would be increased also because, when the
lever 12 rests on the step 8 the weight of
sald lever is taken off of the core; but if the
weight of the lever be left out of considera-
tion, it will be seen that the temporary rise
of the current would cause an upward move-

ment of the core as soon as the resistance sec-

tion had been cut out. In order to overcome
this difficulty I provide a magnetic clutch
consisting” of a short iron rod G which is
free to move lengthwise in an o ening 23
which extends at right angles to the core ¢’
In the non-magnetic bracket 24 which sup-
ports the solenoid windings. A suitable
retaining device 25 is provided for the pur-
pose of preventing the rod or armature G
_ of the opening
or socket 23 in handling the apparatus.

the core a’.  When a temporary rise in cur-
rent occurs owing to the cutting out of a
section of starting resistance, the increase of
current 1n the-solenoid windings @ causes a

stronger magnetization of the core a’y, and

this in turn causes the armature G to be at-
tracted more strongly against the side of
the core.and to thus frictionally prevent the
upward movement of the core. ~Now, with
this magnetic clutch, when the section 7 of
the resistance is cut out as before described
the member 12 will remain stationary on the

contact step 8, notwithstanding the tempo-
rary rise in current, and when the current

again falls. to a suflicient. extent, owing to
the increased speed of the motor armature,
the core of the regulating solenoid will move

gages the step or surface 9, thereby cutting
out the section v’ of the resistance, and the

_ temporary risé in cur-
rent which follows the
tion 7’ of resistance: In asimilar way, levers
14 and 15will be lowered on to the contacts 10
and 11, the lever 14 cutting out the resistance

. section 7%, and the lever 15 cutting out the
resistance section 7 and the coils of the

solenoid A. - The motor will then run with
the lparts In the positions shown in Tg. 2
until the switch

18 OEened, or the voltage
an extent as to de-
solenoid H, when the

core of the la,ttey‘wil drop and re-set. the ap-

- Tesistance being thus re-included 1n the arma-

65

ture circuit. - R
-~ The magnetic clutch will, of course, not in-
terfere with .the upward movement of the |

_ The
armature G engages the side of

contact member 18 en-

cutting out of said sec- .

for starting, the_ entire

f

in the

- 891,722

core of the regulating solenoid when the cur-
rentiscut off and it is arranged only to prevent
the upward movement of the core after the
latter has moved downward and a temporary
rise in current has taken place by reason of
the cutting out of the resistance section.

It will be noted that the windings of the
solenoid A are arranged 1n the armature

70

circuit at the same side of the resistance

as the motor armature, by which means the
solenoid receives the full armature current
until the resistance is cut out. L
~ In the starter above described, while there
are a-plurality of contact members for cut-
ting out the resistance, it will be noted that

these are all controlled in one direction by a

75

Ed

single controlling solenoid and are moved in

the opposite direction by the welghted core
of a single holding solenoid, the arrangement
being $uch as to make a very simple form of
starter 1n which no dash-pot or other me-
chanical time element is required for re-
tarding the movement of the contact mem-
bers towards the contact surfaces. It will
also be noted that the contact members are
moved by the force of gravity in both direc-
tions and this further simplifies the appara-
tus. In this form of apparatus as the core
of the regulating solenoid moves
Irom its most effective position in its colls,
the current in the coils increases in quantity,
as the resistance sections are cut out, and
the increase in current strength compensates
for the less effective positions of the core,

the solenoid thus acting as a true retarding
device. | |

~ What T claim is, . _
1. In an automatic starter for electric mo-

downward
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tors, a resistance arranged in the armature
: g

ccircuit and having contact surfaces or steps,

a series of contact members for engaging said
steps to short circuit successive sections of
the resistance, a regulating device, having a
core or armature operatively connected to
sald members and having windings arrangel
armature circuit at the same side of
the resistance as the motor armature, for
regulating the movement of said members
toward sald steps when the current is turned
on, and means for automatically moving said
members out of engagement with said steps
when the current is cut off and for releasing
sald members when current is turned on.

2. In an automatic starter for electric mo-

tors, a resistance arranged in the armature
circuit and having contact surfaces or steps,
a series of contact members for engaging said
steps to short circuit successive sections of
the resistance, a regulating solenoid having
its core operatively connected to said mem.
bers and aving its windings arranged in the
armature circuit at the same side of the re-

sistance as the motor armature for regulating

the movement of said members toward said
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steps when the current is turned on, and 130
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means for automatically moving said mem- | core of said solenoid for successively cutting

bers out of engagement with said steps when
the current is cut off and for releasing said
members when current is turned on.

- 3. In an automatic starter for electric mo-

tors, a resistance arranged in the armature
circuit and having contact surfdaces or steps,
a series-of contact members for engaging said
steps to short circuit ‘successive sections of
the resistance, a regulating solenoid arranged
i the armature circuit at the same side of
the resistance as the motor armature for

regulating the movement: of 'said members
toward saild steps when the current is turned

on, a magnetic clutch arranged to prevent

sald solenoid from retracting its core while |

the resistance is being cut out, and means

- tor automatically moving said members out

20
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~of engagement with said steps when the cur-

rent 1s cut off and for releasing said members
when the current is turned on. *
4. In an automatic starter for electric mo-

tors, a resistance arranged in the armature |

circult and having contact surfaces or steps,
a series of contact members for engaging said
steps to short circuit successive sections of
the resistance, a regulating solenoid arranged
in the armature circuit at the same side of

‘the resistance as the motor armature for

regulating the movement, of said members
toward said steps when the current is turned
on, a magnetic clutch arranged to prevent
sald solenoid from retracting its core while
the resistance is being cut out; said clutch
comprising a magnetizable body arranged to
engage the side of .the solenoid core, and
means for automatically moving 3aid mem-

~bers out of engagement with sai steps when

the current is cut off and for releasing sajd
members when the current is turned on.

5. In an automatic starterfor electric mo-
tors, a resistance arranged in the armature

circuit and having contact surfaces orsteps, a

series of contact members for engaging said
steps to short circuit successivé sections of
the resistance, a regulating solenoid arranged

- 1n the armature circuit at the same side of the

9
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resistance as the motor armature for regulat-
Ing the movement of said members toward

sald steps when the current is turned on, a

magnetic clutch arranged to prevent said
solenoid from retracting its core while the re-

sistance 1s being cut out, said clutch com-

prising a magnetizable body loosely held in a,
sultable housing at the side of the core and
adapted to engage the core, and .means for
automatically moving said members out of
engagement with said steps when the current

18 turned on.

6. In an automatic starter for electric mo-
tors, a starting resistance arranged in series

with the armature, a regulating solenoid hav-
1ng wmdm%s In the armature circuit at the
the resistance as the motor arma-

same side o

out portions of said resistance as the core

‘moves outward i the windings when current
1s turned on, means for preventing said core

from being retracted while the resistance is
being. cut out, and means whereby the re-

sistance 1s automatically introduced in the
armature circult when current is cut off.

7. In an automatic starter for electric mo-
tors, a starting resistance arranged in the

armature circuit, a regulating solenoid hav-
ing windings connected in said circuit at the
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same side of the resistance as the motor ar-

mature, a series of contact members and a

series of contact surfaces adapted to be en-
gaged thereby for -cutting out the resistance

and the solenoid windings, the last ‘member

80

In the series being connécted to the core of
the solenoid so as to move therewith, and said

| last member, when moéved away from its con-

tact surface, being adapted to support the
remaining members out of engagement with

their respective contact surfaces and to allow
sald members to come successively into en-
-gagement with their contact surfaces when
moving In the opposite direction, means for
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supporting the last contact member in the

serles away from its contact surface while

-current 1s cut off, and electro-magnetic means

for removing said supporting means from said
member when current is turned on. -
- 8. In an automatic starter for electric mo-

tors, a starting resistance arranged in the ar-
‘mature circuit, a regulating solenoid having

windings connected in:said circuit at the same
side of the resistance as the motor armature,
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a series of contact members and a series of

| contact surfaces adapted to be engaged there-
by for cutting out the resistance and the so-
lenioid windings, said members being super-.

posed.so that they will rest one upon the

other when the last member in the series is
‘moved from 1ts contact surface, and the core
‘of sald, solenoid being connected to the last

member in the series so as to move therewith

-and to control the movement of said members

towards.their contacts, a magnetic clutch ar-
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ranged to prevent said solenoid from retract-

ing 1ts core while said members are moving to

cut out resistance, means for supporting said -

members away from said contacts while the
current 1s cut off, and electromagnetic means
for releasing said members when current is
turned on. | -

9. In an automatic starter for electric mo-

tors, a starting resistance arranged in the ar-
| mature circuit, a regulating solenoid having -

windings connected in said circuit at the same
side of the resistance as the motor armature,
a series of contact members and a series of
contact surfaces adapted to be engaged there-

by for cutting out the.resistance and the so-
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lenoid windings, the last member in the series’

being connected to the core of the solenoid so

ture, means operatively connected with the | as to move therewith, and said last member;

-

130
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when moved away from its contact surface,

being adapted to support the remalning mem-
bers out of engagement with their respective
contact surfaces and to allow said members to
come successively into engagement with their

contact surfaces when moving in the opposite

direction, a weight arranged to normally over-

- balance the contact members and the core of

~and means for automatically

15

-the regulating solenoid, thereby holding said

members out of engagement with said sur-
faces and holding said core within. its coils,
Ifting said
weight when current is turned on. .

10. In an automatic starter for electric mo-

tors, a starting resistance arranged in the ar-
- ature circuit, a regulating solenoid .having

~ windings connected in said circuit at the same

~ a series of contact members and a series of

20

side of the resistance as the motor armature,

contdct surfaces adapted to be engaged there-

by for cutting out the resistance and the so-

L]
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lenoid ﬁindings, said memberS'being super-
posed so that they. will rest one upon the
other when the last member in the series is

» moved from 1ts contact surface, and the core

of said solenoid being connected to the last
member in the series so as to move therewith
and to control the movement of said members

towards their contacts, said last contact mem-
ber consisting of a lever pivoted between its
ends, a holding solenoid having a core adapted
to normally rest on said lever and over-bal-
ance the same and the parts movable there-
with, said holding' solenoid being adapted to

26
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It 1ts core and release the lever when current 3%

1s turned on. | |
In testimony whereof I affix my signature,
1N presence of two witnesses.
, WILLIAM C. OBRIEN.
Witnesses: B ,
- (LAY JEWELL,
Cras. O. THOMPSON.
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