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10 a part of this speci
- My mvention relates to improvements in
‘motor starters, and more particularly to im-

20 troller, namely, a starting

50 . In the accompanying drawings, 1
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- To all whom it may concern.:

Be it known that I, ALBERT J. HoRTON, a
citizen of the United States, residing at
White Plains, in the county of Westchester
5 and State of New York, have invented new

and useful Improvements in Motor-Starters,
of which the following is a full, clear, con-

cise, and exact description, reference being
had to the accompanying drawing, forming h

1I1) ' | | upon a suitable supporting plate 4, which is
preferably made up of porcelain or other
‘suitable material, carried in a starting box

ication.

provements in that type known as compound
starters, which are arranged to control re-
15 sistance I both the armature and shunt
field eircuit of the motor. |

“In compound motor starters heretofore

constructed, 1t has been necessary that the

operator move two distinct lpa,rts of the con-

- sthrting the motor and bringing it to speed,
and & second lever Inserting resistance in cir-

cuit with the field, that is, 1t has been neces-

sary for the operator t¢ handle each of these

- 25 levers separately. Under these conditions, | ; _
10 1s arranged to sweep over and make con-

1t has been posstble for the operator to leave
the starting. lever in an intermediate
tion, and move the lever controlling the field
resistance to insert resistance in the field cir-
30 cuit, whereby the field will be weakened with
resistance still in the armature circuit.

It is one of the objects of my invention to
overcome objections of the above character to
motor starters, and to construét a starter

35 whereby the field resistance cannot be in-
serted 1n circuit until all of the armature re- _
| of the lever 10 a pair |
which are provided with openings through

- sistance has been removed from circuit.
Furthermore, it is one of the objects of m

1nvention to provide a motor starter in which
40 1t 1s never necessary to operate more than

one handle.

Another object of my invention is to pro-
vide a motor starter which will prevent the

admitting of excessive current to the motor
45 armature by too rapidly removing the resist-
ance therefrom. | -

Other objects of my invention will appear

more fully in the detailed description there-
of, and the appended claims. '

shown the construction which I have worked
~out as the preferred embodiment of my in-
vention, and in sald drawings, Figure 1is a

ever or arm for

posi-

have

‘der 23 which, when the catch 16 is
ermost, position, will engage the square rear

front elevation of my device; Fig. 2 is a side

elevation thereof; and Fig. 3 is a diagram-
matic view of the circuit arrangement of my
device. - '

In the construction of the device illus-
trated 1n the accompanying drawings, upon
a suitable base 1, and mounted contacts 2,
which extend through the base and are suit-
ably connected with a resistance 3 wound

6, to which the base 1 is secured. The first

‘three of these contacts, however; are not con-

nected with the resistance and are therefore

| dead. A second set of contacts 5 are also
mounted upon the front of the base 1, and.
are connected with a resistance 7 also mount-

ed in the box 6. A third contact 8, prefer-

ably in the form of a brass sector, is also car-

ried upon the front of the base 1, and is of
such length that when the brush 9 is moved

~ A suitable brush 9 mounted upon a lever
tact with the contacts 5, this brush being of

such width that at the same time it will also
engage the sector 8. The lever 10 is pivoted

55
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to the extreme right, it will not be in contact
‘with the same. | ,. |

80

upon a suitable support or pivot 11, project- -

ing from the base 1, and a spring 12; coiled
around the pivot and having one end connect-
ed to the base 1, and the other connected to

‘the lever normally holds the.lever at its ex-

treme position to the left against the stop 13,
in the ‘‘off”” position. Tfpon;the upper face
of posts'14, project

which is adapted to extend a rod 15, the outer
end of which carries a catch 16. The rod 15

| 1s movably mounted in the posts or supports

14, and 1s held at its innermost position by a
colled spring 17, interposed between one of

“the stops 14 and a pin 18 passing through said
second lever 19 is also pivotally
mounted upon the post 11 above said lever u
1040

rod.

10 carrying a brush 20, which is arranged to
sweep over the contacts 2, a handle 21 being
mounted on said lever by which the same may.
be moved. On the underside of the lever 19

8D

90

9o

is rigidly mounted a dog 22 having a shoul-

o |
1 1ts out-

105
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end 24 thereof, and move the lever 10 as the
lever 19 1s moved to the r;i%ht. The lever 10
on its hub.1s also provide

‘ magnet 26, the opposite terminal of said re-
| taining maghet being connected by conductor
with a small out- | 51 with the binding post 46. The switch

wardly projecting shoulder 25, the purpose | arm 36 is connected by the conductor 52 with

of which will appear more fully hereinafter.
A retaining magnet 26 is-mounted upon
the right hand side of the base plate 1, and

when “energized 1s adapted to excite the

elds thereof, between which 1t 1s mounted,
and attract the armature 27 which 1s pivoted

- at 28, to one of its pole pieces. The arma-

15

20

ture 27 has an extension 29 extending be-

tween the levers 10 and 19, and the extreme

end of this extension is arranged to engage
the lower end of the rod 15 and move “the
catch to its outermost position when the ar-
mature Is attracted by the magnet 26, or,
when the lever 10 i1s at the extreme left or
‘“off” position, the spring 30, mounted on
sald armature, is placed under tension by en-
cagement with the shoulder 25, which raises
the extension 29 and in turn moves the catch

" to its outermost position. Immediately

30

39
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above the retaining magnet 26 a dog 31 1s p1v-
otally mounted upon a small post 32, the dog
being held at the Fimit of itsdownward move-
ment by means of a spring 33 coiled about
said post, and having one end connected: to
the base 1, and the other end to the dog 31.
This dog when the catch 16 1s 1n 1ts outermost
position, due to the raising of the.armature
27 by the magnet 26, 1s adapted to engage the
cateh and hold the lever 10 at the limit of its

movement to the right, or in the ‘“on’’ posi-

tion.
An overioad coil 34 is mounied at the

jower left-hand corner of the base 1, the core

35 of which, when attracted by the coil, is
adapted to engage and move a spring switch
arm 36 mounted upon a stud 37 carried by the
base. Asecondspringswitch arm 38 mounted
upon a stud 39 carried by the base is adapted
to be engaged by a projection on the -arm 36
when the arm is raised by the core 35 and be
moved out of engagement with a contact 40
also mounted upon the base1. The extent of
movement ot the core 35 1s controlled by the

set-screw. 41 passing through a support 42,

carried on an arm 43 secured to the overload

magnet 34. Binding posts 44, 45 and 46 are .

also mounted upon the base 1, to which the
armature of the motor, the field of the motor,
and one of the line wires may be connected.
Fig. 3 illustrates diagrammatically the
electrical connections between the vartous
parts of the motor starter and the electrical
connections extending between said starter
and the motor. In said figure the last one
of the contacts 2 which are connected to the
sections of resistance 3 i1s connected by the
conductor 48 with the contact sector 8. 'This
contact sector in turn is connected by the
conductor 49 with the switch 38. -The con-
tact 40 of this switch 1s connected by con-
ductor 50 with one terminail of the retaining

| first closed from the

the binding post 46. The last one of the
contacts 5, which are connected to the sec-
tions of the armature resistance 7, 1s connect-
| ed by the conductor 53 with one terminal of

the overload magnet 34, the opposite termi-
nal of said magnet being connected by con-

| ductor 54 with the binding post 44. The

hubs of the levers 10 and 19 are connected by
the conductor 55 with the binding post 45.

i One terminal of the armature 56 1s con-

nected by the conductor 57 with the bindin

post 44 on the starter, the opposite termina
of the armature being connected by con-
ductor 58 with oneside 59 of theline. One ter-

minal of the field winding 60 of the motor is

connected by conductor 61 with the l?indinﬁ
post 46, the opposite terminal of said fiel

winding being connected with the side 59 of
! the line. The binding post 45 1s connected
| by conductor 62 with the opposite side 63 of

‘the line. ' | _

In operation, assuming that the levers 10
and 19 are in position shown mn Fig. 1, in
order to start the motor the lever 19 1s moved
to the left until it engages the stop 13. The
catch 16 being at its extreme outermost po-
sition, due to the engagement of the lug 25
with the spring 30 of the armature 27, the
shoulder 24 of the cat¢h will be engaged by
the dog 23 on the lever 19, and by moving the
lever 19 to the right, the lever or arm 10 will
be moved over the contacts 5. . The first one
of these contacts being dead, circuit will be

%ine 63, by conductor
62, binding post 45, conductor 55, arm 10,

| brush 9, contact sector 8, conductor 49,

switch 38, eontact 40, conductor 50, through
the retaining magnet 26, thence by con-
ductor 51, binding post 46, conductor 61,
“through the field winding 60, and back to the
opposite side 59 of the line. The closing of
the circult through the retaining magnet 26
causes the same to attract its armature 27,
which will hold the catch 16 1n its outermost

Fosition, although the shoulder 25, after the

ever has been moved to the first of the con-
tacts 5, will be disengaged from the spring

30. As soon as the brush 9 makes contact
|- with the second of the contacts 5, the arma-

ture circuit will be immediately closed, this
circult being traced as follows: From the e

| 63, by conductor 62, binding post 45, con-

ductor 55, arm or lever 10, brush 9, one of the
contacts 5, through the resistance 7, con-
ductor 53, through the overload magnet 34,
conductor 54, binding post 44, conductor 57,

through the armature 56, conductor 58, back

to the opposite side 59 of the ine. The cir-
cuit through the armature being closed, the
motor will ¥mmediately start and build up in
speed as the arm 10 1s moved to the right to
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eut out the resistance 7. When the arm 10

has been moved to the extreme ‘“on’ posi-

tion, the dog 31 will engage the catch 16, and

hold the same in this position. as long as the

armature 27 is attracted by the retaining

magnet 26,.and ma,mt&ms' the Latch 16 in 1133
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ou termost pos;ltlon

When the arm 10 has been moved to the,
full ““on” position, the brush 9 will be moved
off the sector 8 and a new field circuit will be

established, which may be traced as follows:

Line 63, conductor 62, binding post 45, con-

ductor 50 lever 19, brush 20, one of the COn-

tacts 3, oonductors 48 and 49 switch 38, con- |

ductor 50, through the retammcr magnet 26,

conductor 51 , binding post 46, conductor 61,
through the field 50 and back to the 0pp0-—
site side 59 of the line. Under these- condi-

tions, the lever 19 may be now moved.to the
left, whereby the resistance 3 will be inserted
in circult with the field, thus weakening the

field and the speed of the motor will thereby

be mecreased.

It, while moving the arms 19 &nd 10 to the
nght in removing the resistance 7 from the

armature circuit, “the operator should move
the arms so mpldly that the current becomes

too excessive, the overload magnet 34 will

respond and attract its core, which will en-
gage the switch 36, moving the same upward

in the projection thereot, will engage the
switch 38, moving the same off of the contact
40, estabhshmu* the following circuit: Line
63 conductor 62 binding post 45, conductor

55 arm 10, brush 9, contact sector 8, con-
ductor 49, sw1tch 35 switch 36, conductor
52, bmdmg

This short-circuits the magnet
26, causing the same to release its armature

27 which, in turn, will permit the spring 17

to move the catch 16 iward, dlsengagmg
the same from the dog 23 and permlttm the
arm 10 to fly back under the 1mpulse of the
spring 12 to the ‘‘off” position.
brmﬂ' the arm 10 forward again, it will be
necessary to return the arm 19 to the *‘ofl”

position and the operation of starting the
It will thus be observed

motor repeated.
that it will be impossible for the oy.erator to

remove the armature resistance from cir cmt-

- too rapidly.

-j overload occur% the above circuit will be es-
tablished by the operation of the overload
magnet and the arm 10 will be permitted to

60

65

In event, while the motor is OPLT&LIHO‘ fin

fly back to its ‘‘off” position under the. in-
ﬂuence of the spring 12, or, in event the cir-
cutt 18 opened E

the line, the retaining magnet will be deén-

ergized, permlttmfr the Spring. 17 to retract |
disengaging it from the dog 31

the catch 16, g
and the arm will ﬂv' bach to its ff” 1:)031-

tion. -
Having thus deseribed - my invention what

post 46, conductor 61 through_
| _the field 60 and back to the oppomte side 59 |
of the lme

In order to

y an md(,pendent switch

|

._Patent 1S

,member for operating.

S

T claim as new and desne to qecure bv Letters |

The LO]lelIl&th]fl W1th a motm

| of a
startmo* resistance therefor, a movable mem-
‘ber for removing said resistance from the
“ecircuit, means f{}r 1enmvmn said member to a

.__predetermmed pOSlthIl means independent

of sald first-mentioned means for holdmo‘;_'

said member in said predetermined position,

and means to automatically return: said
member to its initial position in event said
resistance is removed too rapidly from the
motor circuit. |
2. The combination with a motor, of a
| starting resistance ther efor, a movable mem-

| ber for 1 removing sa,ld resistance from circuit,
means for removing said men’lber to a pre-
determined pOS}tIOH means independent of -

said first-mentioned means for holding said
member in said predetermined pOSlthIl and

means for automatically returning said mem-

75

80

ber to its initial position in event an ab-

normal current flows through the motor.

3. The combination with a motor, of a re- i

sistance therefor, a movable member for . con-

90

trolling said resistance, means for moving

satd member to a predeturmmed position,

matically retur mng sald member to its initial

position independently of the movement

means independent of said ﬁrst—-mentloned' .
means for holding said member in said pre-
determined posﬁmn and means for auto-

given thereto by the operator, in event said

resistance is removed too ra,pldly from the
mator circuit.
4. The. combmatwn mth 8 motor of a re—-

100

sistance therefor, a movable member for con-

sald member to a predetermlned posttion,
means independent of said first-mentioned

means for holding said member in a prede-
‘termined position, and means for removing.
said member from the control of the opera-
tor and automatically returning the same to

its initial position, in event of an excessive
flow of current through the motor.

trolling said resistance, means for moving

105

110

5. The cembm%tlon with a motor of 8 Te- -

trolling said res lSt-;lllCE} means - tendmg to

keep said member in its. initial position, a
“second movable member for Operatmfr sald
first member, means for operatively connect-
ing sald members
first movable member In a plefletermmed
position, and means for disconnecting said

mea,nq for Imlduw sald

members to permit said first member to re-

sistance thereior a movable member for con-

115

120

turn to its initial position in event of an ex-

we%swe fow of current thr oufrl said: motor

6. The combination with a motor, of a re-

SIStance therefor 4 movable 11’1@1111)01‘ for con-
trollm{r gabl reslstance

member, elpctromwnetw means for opera-

tively connecting said members, means for
holding said first’ movable member mn a pre-

195

a second movnble;*
sald first movable

130
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determ:ined position, and means for render-
ine sald electromagnetic means inoperative
to permit said moveble member to return to
its initial position in event of an excessive

flow of current through said motor.
7. The combination with a motor, of a re-
istance therefor, a movable member for con-
trolling sa1d reelstance means tending to re-
tain said movable member in its initial posi-
tion, a second movable niember for operating
said first member, an electromagnet for oper-

atively connectmg said members, means for

20

25

30
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40
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"said £

holding said first member in a predetermmed

posmon and means for rendering said mag- |

net moperative to permit said first member
to return to its initial position in event of an

excessive flow of current through the motor. |

8. The combination with a metor of a re-
sistance therefor, a movable member for con-
trolling said resistenee means tending to re-
tain said member in its initial position, a

second movable member for operating said
first mentioned member, an electromagnet
for operatively connectmg sald members,
means for holding said first member m a pre-
determined posﬂ;lon and means for deéner-
oizing sald magnet to permit said first men-
tioned movable member to retum to 1ts
initial pesition in event of an excessive flow
of current through the motor.

9. The combination with a motor, of a
resistarice therefor, a movable member for
controlling said resmtence means tending
to retain said member in its initial position,
a movable member for operating said first
member, an electromagnet for operatively
connecting said members, and an overload
magnet for rendering said electromagnet in-
operatwe to permit said first member to re-
turn to 1its initiai position In event of an
overload on sald motor.

The combination with a motor, of a
resmtence therefor, a movable member for
controlling said re mstance means tending to
retain said member in its initial position, a
second- movable member for operating said
first member, a retaining magnet for holding
said nrst movable member in & predeter—
mined position, means for operatively con-
necting said members and means for dis-
eonneetmg said members to permit said first
member to return to its initial position in
event of an excessive current flowing through
sald motor.

11. The combination with a motor, of-a
resistance therefor, a movable member for
controlling said resmtance means tendmg to
retain said member in its initial position, a
second movable member for operating said
first member, a retaining magnet for holding
first member in & predetermmed . post-
tion, and means operated by said retaining
magnet for operatively connecting said mov-

| eble members.

65

. The comabination with a motor of q Te-

il i

883,956

sistance therefor, a movable member for con-
trolling said resmtance means tending to

‘retain said member in its initial position, a

second movable member for operating said
first member, a retaining magnet for retain-
1ng said first movable member in a prede-
termined position, means operated by said
retaining magnet for operatively connecting
sald movable members, and means for ren-
dering said magnet moperatwe to permit
sa1d first member to return to its initial posi-

tion in event of an excessive flow of current

thmugh sald motor:. -

. The combination with a motor, of a
re31stance therefor, a movable member for
controlling said remstance means tending to
retain said member in-its initial position, &
second movable member for operating said

first member, a retamning magnet for nolding

70

70

80

said first member in a predetermmed posi- 85

tion, means operated by said magnet for
opera.twely connecting sald members, and
means for deénergizing said retaining magnet
and permitting said first movable member
to return to its initial position under pre-

determmed conditions.
The combination W1th 8 motor of an

ermature resistance, and a field resmtance
therefor, a movable ‘member for controlling

90

said a,rmature resistance and a second mov- 95

able member for controlling said field resist-
ance, means tending to retain said first mem-.
ber in its initial p051t10n megns for opera-

tively connecting said members for causin

said second mentioned member to move sai

first member in one direction, while permit-
ting said second member to move in an
opposite direction independently thereof,
and means for disconnecting sai members
when removing the armature resistance from

circuit to permit said member to return to

its 1nitial position, 1n event of an excessive
flow of current through the motor.
15. The cembmatmn with a motor, of an

100

105

armature resistance, and a field resistance 110

therefor, a movable member for controlling
sald armature resistance, a’'second movable
member for controlling said field resistance,
electromagnetic means for connecting smd

‘members to cause said first member to move. 1

in one direction with said second member,
while permitting said second member to
move in an opposite direction independently
thereof, and means for rendering said elec-

tromaﬂ'netlc means inoperative to permit 120

said first mentioned member to move to its
initial position in event of an excessive ﬂow
of current through the motor. '

16. The combination with a motor, of an

armature resistance and a field remstance 125

therefor, a movable member for controlling,

said armeture resistance, and a second mov-

able member for controlhng sald field resist-
ance, an electromagnet for operatively con-

1 nectlng sald members to cause said ﬁrst men- 130
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tioned member to move in one direction | 21. The combination with a motor, of an

with said second mentioned member, while
permitting sald second mentioned member to
move 1 an opposite direction independently

thereof, and means for rendering said magnet

- moperative to permit said first member to

10

15

return to 1ts mnitial position in event of an
excessive flow of current through the motor.

17. The combination with a motor, of an
armature resistaice and a field resistance
therefor, a movable member for controlling
sald armature resistance, a second member
for controlling said field resistance, an elec-
tromagnet for operatively connecting said
members to cause said first mentioned mem-
ber to move in one direction with said second
member, while permitting said second mem-

ber to move in an opposite direction inde-

20

20

pendently thereof, and means forde'éner%iz-
ing said magnet to permit said first member
to move to its mitial position in event of ex-

‘cessive flow of current through said motor.

‘18. The combination with a motor, of an
armature resistance and a field “resmstance
therefor, a movable member for controlling

sald armature resistance, a second member

- for controlling said field resistance, an elec-

30

tromagnet for operatively connecting said
members to cause said first member to move
in ene direction with said second member,

while permitting said second member to |

- move 1n an opposite direction independently
thereof, and an overload magnet for render-

35

40

49

Ing: sald electromagnet inoperative to permit
sald first member to return to its initial posi-
tion in event of an overload on said motor.

19. The combination ‘with a motor, of an
armature resistance and a field resistance
therefor, a movable member for controlling
said armature resistance, a secend movable
member for controlling said field: resistance,
a retaining magnet for holding said first
member in a predetermined position, means
for connecting sald members to cause said
first member to move in one direction with
the second member, while permitting the

- saild second member to move in an opposite

29

direction independently thereof, and means

for disconnecting said members to permit.

sald first member to return to its initial posi-
tion in event of excess flow of current through
the motor. - SRR

- 20. The combin>cion with a motor, of an
armature resistance and a field resistance
therefor, a movable member for controlling

- sald armature resistance, a second movable

~member for controlling said field resistance,

- a retaining magnet for holding said first
- member in a predetermined position, and

GO

‘means operated by said retaining magnet

for connecting said members to cause said
first member to move in one direction with
sald seeond member, while permitting said
second member to move in an opposite di-

65 rection independently thereof.

armature resistance and a fleld resistance
therefor, a movable member for controlling
said armature resistance, a second movable
member for controlling said field resistance,
a retaining magnet for %olding sald first mov-
able member in a predetermined position,

means operated by said retaiping magnet

W

for operatively connecting said movable
members to cause said first mentioned mem-
‘ber to move in one direction with: said second

member, while permitting said-second mem--

ber to move in an opposite direction inde-
pendently thereof, and means for rendering
sald magnet inoperative in event. of an ex-
“cessive flow of current through said motor
to permit said first movable member to re-
turn to 1ts initial position.

22. The combination with a motor, of an

| armature resistance and a field resistance
therefor, & movable member for contfrolling

sald armature resistance, a second movable
member for controllin _
a retaining magnet for holding said first
-member in a predetermined position, means

operated by said retaining magnet for opera~

—

tively connecting said members to cause said
first member to move in one direction with
‘sald second member, while permitting said

second ‘member to move in an opposite

for short circuiting said magnet to

I s , ermit
sald first member to move.to its initia

08}~

tion from any position to which it may have

‘been moved. = -
23. The combination with a motor, of an

armature -resistance and a field resistance

therefor, a movable member for controlling

5,

70

79

80

89

sald field resistance,

90

95

direction independently thereof, and means -

100

said armature resistance, and a second mov-

able -member for controlling said field re-

sistance, electromagnetic means for opera-

tively connecting said members to cause said
first mentioned member to mdve in one direc-
‘tion with said second member, while per-
‘mitting said second member to move in an
opposite direction independently thereof,
means for rendering said second mentioned

member ineffective in controlling its re-ist-

ance when the two members are moved to-
gether, and means for rendering said electro-
magnetic means mmoperative to permit said
first member to return to its initial position
from any position to which it may have been

105

110

118

moved in event of an excessive flow of cur-

rent through said motor. |

24. The combination with a motor, of an
armature resistance and a field resistance
thereof, for a movable member for control-
ling said armature resistance, a second mov-

able member for controlling said field re-

sistance, electromagnetic means for opera-
‘tively connecting said members, to cause
sald first member to move in one direction

I with sald second member while permitting

| said second member to move in an opposite

120

125

130
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direction independently thereof, means con-
trolled by sald first member for rendering

said second member ineffective 1n control-

ling 1ts resistance when the two members are
moved together, and means fcr rendering
sald electromagnetic means inoperative to
permit sald first movable member to return
to 1ts 1nitial position trom any position to
which it may be moved in event of an ex-

cessive flow of current through said motor.

25. The combination with a motor, of an
armature resistance. and a field resistance
therefor, a movable member for controlling

sald armature resistance, a second movable

iember Tor controlling said field resistance,

-means for operatively connecting said mem-.

bers to cause sald first member to move the
sald second member in one direction, while
permitting said second member to move in
an opposiie direction independently thereof,
means for short circuiting said field resistance,

while the two members are being moved to-

gether, and means for disconnecting said

members to permit said -first member to!

return to its initial posiiion from any posi-
tion 1t may have assumed in event of an
excessive flow of current through said motor
or failure of the line voltage. ' -

26. The combination with a motor, of an
armature resistance and a field resistance
therefor, a movable member for controlling
sald armature resistance, a second movable
member for controlling said field resistance,

means for connecting said members to cause

sald first member to move iIn one direction
with said second member, while permitting
sald second member to move in an opposite
direction independently thereof, means con-
trolled by -said first member for short cir-
cuiting the field
members are being moved together, and
means for disconnecting said members to
permit said first member to return to its
initial position from any position to which
1t may have been moved in event of an ex-
cessive flow of current through the said mo-
tor or failure of the line voitage. |

27. The combination with & motor, of an
armature resistance and a field resistance
therefor, of a movable member for control-
ling sard armature resistance and a second
movable member for controiling said field
resistance, a retaining magnetl for holding

said first member in a predetermined posi- |

-sa1d movable ‘member

resistance while the two
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| tion, means operated by said retaining mag-

et for operatively connecting said members

.to cause said first member to move In one

direction with said second member while per-
mitting sald second member to move 1 s

reverse direction independently thereof, and
means for rendering said retaining magnet
inoperative to permit said first member to

move {0 1ts mitial position from any position

-to which 1t may have been moved in event
of an excessive flow of current through the

motor or fallure of the line voltage.

28. The combination with a motor, of a
resistance therefor, a movable member for
controlling said resistance, means for aper-
-ating sald movable member, and means for

retaining said movable member in a prede-

termined position, engaging means carried
by said movabie member for engaging either

‘sald operating or retaining means, means for
‘moving and holding said engaging means in

operative position, and means for rendering
the same inoperative to permit said engaging
means to be disconnected and - allow said

movanie member $o return to its initial po-’

sition from any position to which it may

have been moved in event of an excessive
flow of current through the motor or failure-

of the line voltage. | R
29. The combmnation with a motor, of a
resistance therefor, a movable member for
controliing said resistance, means for oper-
ating said movable member, means for re-
taining said movable member in a predeter-
mined position, engagi %means carried by
or engaging either

sald operating means or retaining means, an
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electromagnet for moving and holding said

engaging means in. operative positioh and
means for rendering said electromagnet in-
operative, to permit said engaging means to
disconnect from either of said moving or
holding means and allow said movable mem-

ber-to return to its initial position from .any

position 1t mag have assumed, in event of
an excessive flow of current through said
motor or failure of the line voltage.

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

IEesSes. -
ALBERT J. HORTON.

Witnesses: | o
CHARLES B. BAKER,
Faux DEervavic.
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