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To all whom it may conecern:
Be it known that I, JosEPH W. MOORE, a

citizen of the United States residing at New-
ton Highlands, county of Mlddlese\ State of

_Ma,ssa.chuaetts have invented an Immove-

ment in Automatle Rheostats, of which the
following description, in connection with the
ﬂeeompanymwdmwm , I8 a specification, like
characters on the dlawmf“ 1*epresent1nﬂ* like
parts.

My invention is a switch opelated by a so-
lenoid, and is for use in connection with such
electrical apparatus as electriec motors, &e.

Among the prineipal objects of my inven-
13101:1 are the provision of mechanism for se-
curing a short movement of the core, reduc-
ing to & minimum the tendency to arc be-
tween the contacts by providing a large num-
ber of steps or contacts, and hence avmdmw
a wide difference of VOlt&O‘e between succes-
sive contacts, and pr 0v1d1n a free move-
ment of pa,rts without 11ablhty of binding or
frictional resistance due to improper aline-
ment of the moving parts.

In the preferred embodl,ment of my inven-
tion herein shown I secure the foregoing ob-
jects by a special construction of core- oguide,
winding-tube, dash-pot, and bearings, Whleh
Iinsures exact ahnemenb in manufactme and
assemblage of parts, and I provide in connec-
tion therewith a balaueed gravity movement,
one form thereof being secured by havmﬂ'
opposite pivoted contact- makers smnlmly
mounted at the opposite sides of the vertical
center of the core and moving parts, said con-

tact-makersbeing connected thel eto by links,

s0 that they mamtam a perfect balance or
counterpoise on each other throughout all
their movements, and the contacts and Wir-
ing therefrom are arranged in double sets
arranﬂ'ed to be made altel nately effective by
sald 1espeetlve contact-makers, all as will be
more apparent from the followmw descrip-
tion, taken in connection with the accom-
panying drawing, in which I have shown
one form of myinvention applied to a motor-
starting rheostat.

In the drawing I have shown a view in front
elevation, par ts being broken away and sec-
tioned, the wiring theleof being indicated
la;rﬂ‘ely dmwmmmatwally, showmﬂ one em-
bodiment of my invention.
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It will be understood that the fi
fulness of my invention is not restricted to
the precise relations herein shown; but for
convenience I have shown opposwe posts a,
carrying a bracket or supporting-grill ¢/, to
which is secured a slab a? beneath a frame
a®, secured by bolts a," to cross-bars a° ab of
the grill or support 2. The frame a® sup-

ad, operating vertically and regulated in its
movement by a dash- pot whose piston-head
or plunger «” is secured thereto at its upper
end, operating in a cylinder ¢, fast on the
upper end of the frame a®.

I have omitted most of the usual details
found in connection with devices of this char-
acter and have endeavored to confine the
drawing and description as far as practicable
to the essential features of novelty which T
prefer to use.

As usually constructed the dash-pot and
general arrangement of the core and magnet
h&ve been quite different from my construe-
bion and location, so that it has been difficult
to maintain proper movement. As this fea-
ture of my Invention is of considerable im-
portance, 1 will describe it first.

To get true alinement and facilitate the

mounting and exact positioning of the parts

in proper relation, I suspend or mount the
solenoid-spool in the frame a® independently
thereof by mounting it on a separate sup-
port or standard, (instead of securingitthere-
in by adjustment-screws or other clumsy and
adjustable mechanism,) and I compel every-
thing to come to perfect alinement by mount-
ing all the parts with relation to a standard
surface or standard points of engagement.
This standard surface may be provided in
other ways; but I prefer tosecure it by turn-
ing ov otherwise forming the frame ¢® with a

longitudinal bore a2, whose upper end con-

stitutes a shoulder and whose lower portion
a bearing, said shoulder and bearing thereby
altording a base or standard with reference
to which everything is compelled to agree.
I simply place the frame «°in a lathe and
tarn out the bore «'* and also at the same
time turn a surface ¢! on the upper end of
the frame to receive the dash-pot, thereby
insuring that said bore and dash-pot will be
in correct vertical relation to each other.
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The solenoid is wound on a foundation ¢!, | combined weight of the contact- makers in

of thin material, having an inner surface fi{- |

ting snugly over a tube ¢, and the latter is
formed of the proper internal size to receive
the core ¢’ and constitute a guide therefor.
Having provided the parts, as described, 1
place the solenoid- spool in the frame, hold-
ing the winding-tube «'* thereof in approxi-
ma,te &hnement with the bore a'* of the frame,
and then insert the tubular core-guide a® in
said bore and through said tube ¢!, said tube
a® fitting snugly into the shouldered upper
end of the bore a'*and coming flush with the
lower end of said bore, whereupon I simply
insert a set-screw ¢'® in the frame to bear
against the lower end of said tube «", and
thus secure the solenoid 1n exactly correct
vertical alinement. The core is then insert-
ed and secured properly to the dash-potplan-
oger ¢, and the other parts are assembled in
obvious manner. Thisbrings me to perhaps
the most important feature of my invention,
which although for best resnlts cooperating
with the alining features thus far described
is not limited thereto in all respects, but has
an extended field of usefulness.

The core ¢ operates in a true vertical plane
andisconnected atitslowerend with oppostte
arms a!’ or contact-makers gl ¢!, constitut-
ing a portion of the rheostat, said arms be-
ing pivoted, respectively, at a’ «¢* and con-
nected by links a*t a*, freely pivoted at one
end to said arms at ¢* and at theirother ends
to the core at ¢**. Said contact-makersswing

in arcs over a series of contacts s s, whose |

resistance connections are shown diagram-
matically, where it will be seen that a resist-
ance-wire a* connectsfrom contact1through
while the re-
sistance - wire ¢*® connects from contact 2
through the resistance to 16, and wire ¢~ con-
nects from contact 3 through the resistance
likewise to 16, and wire ¢*° connects from con-
tact 4 1n a similar manner, and so on in such
manner that as the two contact-makers are
swing simultaneouslyover the contacts they
alternately complete the circuit throughout
the successive contacts s ¢ with which they
come in contact, the contact-maker a® being
herein shown as having a lead with relation

to the contacts s’ over the contact-maker ¢!

with relation to the contacts s for facilitat-
Iing this result. DBy this means not only am
I enabled to provide a very large number of
contacts and to provide the same in such po-
sition that theentireamplitude thereof 1s cov-

ered by a relatively short movement of the

core, but the core is maintained in absolute
equipoise throughout all its movements, in-
asmuch as the weight of one arm counterbal-
ances the shifting tendency of the other, and
henge the movement thereof does not tend in
any way to bind the core or shift it in the
slightest degree out of vertical alinement.
The core not only has no tendency te bind or

shift laterally, but it is positively held by the | connections jointed to

true alinement. Dloreover, by having the
parts in exact vertical position, as shown, the
apparatus automatically returns to proper po-
sition by gravity after 1t has been disturbed.

By havineg the dash-pot at the top in vertical

alinement with the parts and all the latter in
perfect balance the apparatus isrendered sen-
sitive and operates with minimuam wear and
maximum certainty.

I have aimed to gain great precision with
oxtreme simplicity of construction and num-
ber of parts.

I am aware that various detailsof construe-
tion may be changed and other forms and
arrangement of parts resorted to without de-
parting from the spirit and scope of my 1in-
vention, and accordingly I donotlimitthe lat-
ter otherwise than as expressed in the claims
taken in connection herewith.

As already stated, my invention is appli-
cable to various relations, and also certain

features or subeombinations thereof may be

used without other features thereof, as will
be more apparent in the claims.

Having deseribed my invention, what I
claim as new, and desire to secuve by Letters
Patent of the United States, 18—

1. A device of the kind described, compris-
ing a solenoid, a core actuated Lhereby and a
rheostat having means for providing a maxi-
mum number of eontacts for a minimum
movement of said core, sald means compris-
ing two independent contact-makers connect-
ed to said core and operated simultaneously
thereby, and two similar series of contacts,
one of said contact-makers having a lead on
its series of contacts ahead of the position of
the other contact-maker on 1ts series.

2. A device of the kind described, compris-
ing a vertical solenoid, a core actuated there-
by, a rheostat composed of two seories of ¢o-
operating contacts, and twe independent con-
bact-makers, each contact-maker being inde-
pendently connected to said core for succes-
sively making contact with the contacts ol
its series, and when taken alone tending to
throw said core out of vertical alinement,
said tendency being at all times counterbal-
anced by the other contact-malzer.

3. A device of the kind described, compris-
ing a solenoid, a core actuated thereby, arheo-
stat having two series of contacts whose re-
sistance-wires are fapped alternately from
the two seriss of contacts, a separate contact-
malker for each of said series of contacts, and
separate connections from the two contact-
makers to said core for operating the samo
simultaneously.

4, A device of the kind deseribed, compriss
hg a vertical solenoid, a core movable ver-
cally therein, a rheostat comprising two sets
of contacts and two contact-malors pwotmlly
mounted in similar position, respectively, on
the opposite sides of sald coro, independent
said contact-makers
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and said core for simultanecusly operating
the same, said parfs being free to return by
oravity to normal position.

5. A deviceof the kind described, compris-
ing a solenoid, a single-piece frame therefor,
standard points of engagement being pro-
vided on the opposite ends of said frame, a
support secured at said standard points of
engagement, said solenoid being mounted on
said support out of supported contact with
said frame, said support and said standard
points having a definite and unchangeable
relation to each other and to the axis of said
solenoid, a core movable in said solenoid, con-
tacts, and a contact-malker connected to said
core and actuated thereby.

6. A device of the kind described, compris-

ing a solenoid, a single-piece frame therefor, |

standard points of engagement being pro-
vided on the opposite ends of said framse, a
tubular support secured unchangeably at its
opposite ends at said standard points of en-
cagement,said solenoid having an axial open-
ing fitting snugly said tubular support and
being supported directly thereby, a core [it-
ting within said tubular support and movable
freelylengthwise thereof, contacts, and a con-
tact-maker operated by said core.

in testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses.
JOSEPH W. MOORK.
Witnesses:

GEO. . MAXWELL,
WILHELMINA . IIEUSER.
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