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Lo all whonv ©¢ nvay coneceri:

Beitknownthatl, KDWARD PEARCE SHARP,
of the city of Boston, county of Suffolk, and
State of Massachusetts, have invented certain
new and useful Improvements in Automatic
Rheostats or Safety-Starters for Hlectrie Mo-
tors, of which the following is a full and ex-
act description, reference being had to the
accompanying drawings, which form a part
of this specification, and to the letters of retf-
erence marked thereon.

In the drawings, I'igure 1 is an elevation
comprising a general illustration of my im-
provements and their connections and rela-
tion to the motor. Fig. 2 is a side elevation
of electro-magnet ¢, its armatare 2, lateh £,
&e. Fig. 3 1s a corresponding end elevation.
Fig. 4 1s a side view 1n elevation of electro-
magnet «. Ifig. 5 is a corresponding end ele-
vation. Fig. 6is aside elevation illustrating
the contact of arm 7 with the contact-plates ¢
by means of its brushesm. Similar views are
IFigs. 7 and 3, the construction therein being
slightly varied in the matter of the brushes.
Fig. 9 1llustrates the windingup of thespring

-y by the movement of lever I in operating
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ries of resistance-coils and contac

the switch., This is a substitute switch.
Like lettersrefer to the same or correspond-
ing parts in all the figures. -
The nature of my 1111*ent1011 relates to the
mechanisim devised for controliing and gradu-

~ating the amount of electrical current pass-

ing to the motorand indicating promptly any
inefficiency or failure of said econtrol or gradu-
ating of the amount of electrical current,
whether arising from accidental or other
causes.

The invention consmts 1n the employment
of a rotary mechanism combined with a se-
t-plates,
whereby one atfter another of the resistances
are cut out from a ecircuit until, when the
motor is fully at work, the circuit becomes
direct; also,in the employment of an electric
lamp or other signal placed in or closely con-
nected to the circuit, so as to be brought into
action by any abnormal increase of electrical
current, together with various devices, ar-
rangements, connections, and combinations
hereinaffer more fully set forth.

The object, as already apparent, 1s to pre-

r-ulele

motor and various parts and connections by
any abnormal or excessive current.

Referring to the drawings, sis a spindle
which carries the rheostat-arm . This spin-
dle is supported in any suitable bearings and
18 eleectrically connected to the biading-post
t. The contact-plates ¢ are arranged in a
circle around spindle s, and each is connected
to a resistance-coil ». The arm fis provided
with a brush or brushes suitable to insure
electrical connection between arm fand each

contact-plate ¢ while the arm fis passing over
1t 1n 1ts rotary movement around the hxis of
spindle s.

The electro-magnets d and e are arranged
conveniently for eonneetmsz, wbstantmlly as
shown, and are provided with suitable piv-
oted or movable armatures /v and +. These
armatures havesprings holding them ordraw-
ing them back out of contact or away from
their respective magnets and against any suit-
able stop. The armature 7iselectrically con-
nected to post 7, and is also held positively
away from 1ts maﬂnet by means of a tilting
lateh £ on equwalenb device until the arm f
in passing tilts it and so unlocks or unlatches
the armature and leaves it frée to be attract-
ed to the magnet e. The armature /i serves
as a stop toarm 7, preventing its rotary move-
ment toward the left, as shown, until the
magnet « becomes active and attracts it to
itself, and soreleases arm 7. The resistance-
colls are electrically connected from magnet
e to magnet d, and these, respectively, to bind-
ing-posts and £. Armature 7 18 electrically
connected to binding-post ¢4 An electrical
lamp orother equivalent device susceptible to
operation by means of an electric current
passing through it is electrically connected
to the line Ieaduw to the motor, as seen at;
binding-post ©. This connection passing
thrmwh the lamp is also connected to an ar-
mature b in movable relation to electro-mag-
net «, said armature being pivoted Smnlm*lv
to /i .‘:'Llld i and held by a spring away from
magnet ¢ against a suitable stop ¢. Binding-
post w 18 electrically connected to « and .
Electro-magnet « is connected to the line
through bmdmg post x; also, as shown, to
blndmﬂ-post y. The motor is connected, as
shown, to posts 7, ¥, and 7, and all parts of

vent or obviate the danger of injury to the i the meclmnism 11-01; electrically connected of
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~to flow through armature 0 to and through

its resistance-coil are

Lo

course should be properly insulated with re-

spect to each other.

- The spring T have shown for' operatmo with
a circular movement the arm f by means of
gearsismarked A. Thisspring may be wound
up by an arrangement combining it mth the
switch-lever F.

IFor the purpose of illustrating the GOIHbl—
nation I have shown a substitute switch in
FFig. 9. A glance at this view will make the
operation apparent. When the lever B is
moved toward the observerto closethe switch,
the pawl E drags over the notehes in the
wheel connected With the spring’s barrel and
18 held up by pin B. On moving the handle
reversely to open the switch the pawl takes

hold, turns the wheel, and winds the spring.

The operation is as follows: The electrical
circuit being completed by the closing of the
switeh ¢/, it passes through magnet e and the
resistance-coils » to magnet d, thence through
binding-post ¢ and line to motor, post y, coil
a, post x, and line. DMagnet d thas becomes
aetwe and attracts armature  to itself, and
so unlocks arm f, which begins to rotate, pass-
ing first to the lett. Coming into contact with
plate ¢, connection is made through g, arm f,
and spihdle s to post ¢ and the motor, cutting
out magnet ¢ and allowing armature 7 to
be drawn back out of contact by its spring.
The arm f, still moving on, comes in contact
with plate ¢, by which contact plate ¢ and
cut out of the circuit.
Arm f, still passing on around the cirele,

makeb contact with plate ¢* whereby plate-
g’ and its resistance-coil are cut out of the

cirenit, and so on until the arm 7, making con-
tact with ¢3, ¢, and ¢° so leaves out of the
circuit, successively each resistance-coil and
comes in contact with and {tilts the lateh £,

soreleasing armature 7, whichimmediately is

attracted to and makesconnection by contact
with magnet e. The resistances have now

“been, one after another, all cut out, and the
“current passes through coil and core of magnet,

e and armature 7 dlIE‘Cl to {,and thence to the
motor. and the line. In case of any sudden
stopping and starting of the current—as, for
instance, in case of a break in the eucmt on
the line—magnet ¢ will cease to be a magnet,
and so allow armature 2 to be drawn out of
contact by its spring, where it will be auto-
matically held by latch & untilagain released
by arm f, as described. If by anychance or
otherwise the described operation has inany

case failed, and an abnormal amount of elec-

trical current. is flowing through the motor,
the magnet ¢ will become active, and, accord-
ing 1o the previous proper adjustment of the

tension of spring z, will draw armature binto

contact with itself, (overcoming the said ten-
sion of spring z.) The carrentisthusallowed

445,907

the lamp ¢ or equivalent electrical Slnnal SO
oiving suitable notice or alarm.

_ The parts may be constructed of the ma--
terials ecommon to the art or others suited to

the described condifions and operations.
Any suitable power, as a spring or weight
with suitable wheels and regulating device,
may be-used to rotate the arm 7. I have
shown a spring and ordinary clock-work.
I claim—

1. In a rheostat or starter for electric mo-
tors, the combination of magnet d in the line,
its armature-releasing latech and stop £, the

automatically-rotatory contact-arm carrying
brushes, a circular series of contact-plates

‘over which said brushes move with resistance-

colls connected tosaid plates, the line-magnet
e, its circuit-closing armature 7, and latch £,
operated by sald contact-arm to release said

armature i, so closing the short 011‘0111‘( qub-
-Stantlally as described. |

. The combination of the line- nmﬂ-‘net d

:ItS rele%mmarmature N, the automatleally—-
| _ it-s brushes, contact-
plates, and resistances, line short-circuiting

rotatory contact-arm,

magnet and armature ¢ ¢, and latch k&, oper-
ated by said contact-arm, substantially asde-
seribed.

3. The combination of the latch k,armature
¢, magnet e in the line, the automatically-ro-
ELIld its series of contact-.

tatory contact-arm
plates and 1‘esismnee_s forthe purposeof short-
circuiting the current when the resistances

are cut ont substantially as described.

4. The eombmatmn of themagnet d.in n the
line, its armature lateh-and stop " for releas-
ing and stopping the contact-arm, the auto-

matically-rotatory contact-arm, its contact-

plates, piate contact- brushes,

resistances,
and the circuit-closing armature 7, line-mag-
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net e, and armature-releasing latch %, oper- .

ated to close the short eircuit by the contact-

arm, substantially as deseribed.

5. The double-function ]Jand lever IF , Pro-
Tlded with contact-plate " and pawl L-,' in
combination with the contact binding-posts

for connection to line and rheostat and the

wmdmu ratchet-wheel on the barrel or shaft

giving motlon tothe rotatory contﬂc‘r arm, quh-
| %tantmll; as described. ]

6. In a rheostat or starter for electrlc mo-
tors, the combination of an automatically-ro-

tatory contact-arm, a retaining armature-
latch £, a releasing line-magnet rZ a circular
sen(ﬁ. of contacts and connected resistances,

a short-circuiting lateh -

scribed.
ED\VARD PLARCE SHARP

Witnesses: |
. M. IIOOPER |
D. N. b COPEIN. |

holder armature 7,
a,nd magnet e in thehno sub%tdnually as de-.
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