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To all whom it m@y CONCET s

Be it known that I, ALToN D. ADAMS, of

- St. Paul, Ramsey count , Minnesota, ha_ve in-

Io

20

_30

35

40

45

50

vented ee1 tain Implovements in Starting-
Boxes for Electric Motors, of whwh the fol-
lowing is a specification. |

My 111ve11t10n relates to improvements in
starting boxes for electric motors, its object
being te provide means whereby in the case
of shunt or compound wound motors, the mo-

tor can be cut in only when all of the resist-

ance of the box is interposed in the armature
circuit, so as to protect the armature from

excessive current, and can be cut out only

when working u11de1 full pressure, or when
no resistance of the box is interposed in the
armature circuit, so that, when the motor is
cut in and whﬂe in en'cmt the shunt coil of
the field shall receive the full pressure of the
line, and when the motor is cut out said coil
shall remain connected with the armature,
whereby excessive sparking may be prevent-
ed in the cutting out of the motor, and dan-
ger of burning out the armature prevented
in the euttmn' in of the motor,

To this end my invention consists In ar-

ranging in combination with the series of con-

tact pletes and the contact arm of the start-
ing box, a stop to engage the arm as it breaks
the circuit at the last plate of the series, or
the one with which the arm makes contact
when none of the resistance of the box is in-
terposed in the armature circuit, so as to pre-
vent its return thereto by a reverse move-
ment; and necessitating its being swung
mouud on its pivot to the first conta,et of the
series, or the one with which the arm makes

ODthCt when all of the resistance of the box

is interposed in the armature circuit, in or-
der to start the motor; and in arranging an-
other stop to engage the arm to prevent the
breaking of the 011011113 at smd first contact
plate.

It further consists in arranging a eecend-
ary contact plate directly connected with the
shunt coil of the field, and also with said first
contact plate, in sueh position that said arm

is in ele(,tllea,l connection with it during all
the time it is in contact with the plates of the

starting box, such contact being broken when
the arm leaves said last plate of the box.
My invention further consists in the con-

struction and combination hereinafter de-
scribed and particularly pointed ount in the

claims.

In the accompanying drawings foxmmg

part of this specification, Figure 1 is a plan

view of my improved starting box, the line
wire connections and motor being shown con-

ventionally, and Kigs. 2 and 3 are detail side

elevations of the stops.
In the drawings, 2 represents the base or
support of the box, 3 the contact arm piv-
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oted centrally thereon, 4 the contact plates

arranged in a series preferably in an arc of a
circle, of which the center is the pivot of the
arm 3, and connected in the usual way by re-
sistance coils .

17 is a contact plate arranged preferably
intermediate of the pivot of the arm and the
series of contacts of the box; of such length
that the arm is in directelectrical connection

I or contact with it, whenever in contact with

any of the plates of the series, but the con-
tact of the arm with it is broken when the
arm leaves the last of said plates. Its pre-
fem ed form is therefore, as shownin the draw-
ings, that of an are of a circle having its cen-
ter at the pivotof the arm. The line wire @ is
electrically connected with the contact arm
3, and the line wire 0 with the shunt coil 14

of the field of the motor, and also with its

armature brush 15. The last plate of these-
ries of the box is connected by the wire ¢ with
the armature brush 16, and the contact plate
17 is connected by means of the wire ¢ with
the first plate of the series, and by the wire e

with the shunt coil 14 of the motor.

Arranged adjacent to the first contact plate
of the series, or the one shown at the extreme
left in Fig. 1, is the stop 6, shown in detail in
Fig. 3, having the spring connection 7 with
the base, and standing over a recess 9 in the
base into which it may be depressed.

arm to slide over it, when turned in the di-

rection of the arrow, the spring yielding to
the pressure but thrusting the stop upward

as the arm passes over it, so as to engage the
arm and prevent its I‘etum movement Slml-

Jarly placed with reference to the last plate

of the series, or that shown at the extreme
right of I'ig. 1, is the stop 10, having a simi-
lar spring connection 11 with the base, and
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This
stop has a beveled face 8 which permits the
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standing over the recess 13 in the base Its
beveled face 12 permits the arm 3 to pass

over it when carried in the direction of the |

arrow, but return movement is prevented in
the same manneras by the stop 0.

necessarily in contact with the adjacent plate
when resting against the stop 6, and neces-
sarily out of contact with the adjacent plate

when bearing against the stop 10. DBy this |

means, freedom of movement of the arm is
permitted over the entire series of plates of
the box, but breaking of the circuit is pre-
vented when there is any interposed resist-
ance. Also the eclosing of the cireuit is pre-
vented except when all of the resistance is
Interposed, whereby burning outof the arma-
ture 1s prevented. It is also evident that as
soon as the arm 3 is brought into contact
with the first plate of the series, the shunt
coil 14 of the motor receives the full pressure
ot the line current from the wire « through
the arm, the plate 17 and the wiree, while all
of the 1*e81stance of the box is 111te1'posed be-
tween the armature of the motor and the wire
. With the forward movement of the arm
over the plates of the box, the same conneec-
tion 1s maintained between the wire a and
the shunt coil, but as the resistance inter-
posed between it and the armature is de-
creased, the armature thus receives greater
and mea,ter pressure of current. \Vhen the
arm 3 1s carried off the last plate 4 of the box,
so as to break thecircuit with the armature, 11:
atthesametimeleaves the platel7an dbreaks
the circuit with the shunt coil, the coil and
armature being however conneeted through
the starting box as above described, whereby
excessive qparlmw 18 prevented.

I have shown my improved starting box
connected with a shunt wound motor, bub it
1s adapted to be used also with a series mo-

tor, the secondary contact being omitted.
I claim—

1. In a device of the class deseribed, the |

combination of the series of contacts mth in-
termediate resistances, the pivoted contact
arm, and the stop engaging said arm as it

bre a]s.s the ecircuit at Lhe eont‘wt in ecireuit |

With this |
construction and arrangement, the arm is |

503,568

reverse movement of the arm, and compel it
to be turned forward through a complete ro-
tation in the same direction fo reach said
contact again, substantially as described.

2. In a device of the class described, the
combination of the series of contacts, the in-
termediate resistances, the pivoted contact
arm, and stop devieces for said arm permit-
ting it to be tarned to close the circuit at one
end of said series, and break it at the other
end thereof, but preventing it from making

‘and breaking the circuit by a reverse move-

ment, substantially as described.

5. In a device of the class described, the
combination of the series of contacts, the in-
termediate resistances, the pivoted contact
arm, and the stops engaging said arm and
preventing it from reverse wmovement to
break the circuit at the first contact, or to
close 1t at the last contact, substantially as
described.

4. In a device of the class deseribed, the
combination of the series of contacts, their
intermediate resistances, the pivoted contact
arm, and the stop devices for said arm pre-
venting a reverse movement to break the cir-
cuit at the first contact, or to close it at the

| last contact, and compelling it when the cir-

cult 1s broken to be turned forward in the

| same direction to the first contact, substan-

tially as desecribed.

5. In a device of the class deseribed, the
combination of the series of contacts, the in-
termediate resistances, the pivoted contact
arm and the spring controlled stops permit-
ting said arm to be turned forward onto the
ﬁlst contact to close the circuit therethrough,
but preventing reverse movement to brea,h
the circuit thereat, and permitting the arm to
be turned forward to break the cireuit at the
last contact, but preventing reverse move-
ment over 1t substantially a,s desecribed.

In testimony whereof I have hereunto set
my hand this 14th day of October, 1891.

ALTON D. ADAMS.
In presence of—

1. D. MERWIN,
A. M. WELCH.

| with no included resistance, so as to prevent sgo
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