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To all wiom it may corcerr:

Be it known that I, Rarrm SOOTT a citizen
of the United States, I‘PSLdH}ﬂ' at Wilkesbarre,
in the county of Luzerne and State of Penn-
sylvania, have invented a new and useful Au-

~ tomatic Motor-St&rtmg Resistance, of which

10

‘the following 1s a Spemﬁcation

This invention relates to impr ovements in
automatic motor-starting resistances, and has
for its principal object to construct an auto-

- matic starting resistance of the most simpie

and effictent charac,ter and one Which may be

readily adjusted in order to cut out the resist-

L5

ance with any desired degree of rapidity, in
accordance with the capacity and work of the

~ motor and the strength of the current.
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A further object of the invention 1s to pro-
wde an automatic resistance with 1mproved

contacts whereby ail danerer of sparkmg 1S

prevented. -

‘With these and other obgects in VIEW, as
will more fully hereinafter appear, the inven-
tion consists in the novel construction and ar-

rangement of parts, hereinafter fully de-
scribed, illustrated in the accompanying draw-

ings, and particularly pointed out in the ap-
pended claims, it being understood that vari-
ous changes 1n the form, proportions, size,

“and minor details of the structure may be-

made without departing from the Spirit or

sacrificing any of the advantages of the inven-

. tion. -
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In the a.ccompanvlng drawmﬂ*s, Flgure 1-i8

a sectional elevation of an automatic starfing
resistance consnructed in accordance with the
invention. Fig. 2 is an elevation; partly in

sectlon, 1llustmt1ng a shght modlﬁca.tlon of

the invention. -

The device formmﬁ the subject of the pres-
ent invention is one of that general class In
which. when the motor-mrcult is completed a

resistance is cut in in order to prevent sudden |

starting of the motor, and such resistance. is

| gradually cut out until it is finially eliminated,

at which tnne the motor will have attamed

-~ full speed.

| <o

“curing-screws or other fastening devices.
a point near the. top of the base—plate iS se-

The various working parts of the appara-

‘tus are mounted on a suitable slab or base 1,

formed of non- conductmo' material.and. pro-

vided with openings 26 fOl‘ the passage of s;-
t

cured a bracket 5, held in position by screws

or similar 1asten1n0’s 3, and this bracket sup-
ports a dash-pot 2, formed of any suitable ma--

terlal the dash—pot bem g secured to the bracke‘t |

“resistance-par 8.

by a fastening means—such, for instance, as
g pin 4. In the upper end of the dash-pet is
an air-opening 8, preferably tapered toform a
vaive-seat for the reception of avalve 6, which
may be in the form of asphere.. Under pres-
sure of air in the dash-pot the valve will be
foreced to 1ts seat and close the opening 6% bub

when pressure is reduced the valve falls from
1ts seat and atlows air to flow into the dash-pot

Within the dash-pot is placed a plunger 7
which may be formed of graphite or other

sultable material, and depending from the.

plunger is a resistance-bar 8, formed of any

suitable material, such as carbon or carbon -
compounds, the lower end of the resistance-

bar being formed by a metallic ring 23'.- At

6o

intervals throughout the length of the resist-

ance-bar are arranged rings 23, formed of
metal and adapted to form contacts for suc-~

cessively cutting out portions .of the resist-.
ance, these bars. from top to bottom. being
successively brought into engagement with

carbon or other contact-blocks 20, carried by
a supporting-bracket 17, that normally comes

into engagement with the contact-rings 23 by
means of metallic springs-19. The lower

ends ofthe ‘brackets .17 are secured, as by

‘screws 9, to an inverted- cup-shaped casing 15,
formed of soft iron, said casing forming a
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housing or closure for a selenoid - coil 11 -

which is insulated from. the housing by a ring

or cylinder 21, that extends completelyaround

the sOlenOid-cail.

sulating material are held in place by a spool
10, formed of brass or other non-magnetic
_matemal the lower flange of which s pro;iected -
- bevond the edoe of the cml and is secured to

the casing or housmc" 15 by brass or other non-

‘mag netic secrews 22, and the solenoid and 1ts
casing . as a whole.are rigidly secured in any
.smta,ble manner to the slab or base 1.
‘ting within the solenoid is an iron core 12, at
the lower end of which is a collar or ﬂancre |

25, extending outward and of a diameter equal ‘100

The solenoid and the in-

go

95

Fit-

at least to the diameter of the casing or hous- -

ing 15 in order to render the magnetic field

of the solenoid more effective and to retaln

the core in elevated position with a minimum -

expenditure of energy. Secured to the core
and moving longitudinally with said coreisa

105

rod 14, formed of brass or other non-mag-

netic material and forming a support for the
The l(m er portion of the

rod 41s reduced in diameter and passes th rough’
an openlng in a ormdmg-brackeb 13, that 1s

secured to the lower portmn Of the sla,b or

LIO
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28e 1, a3 by means of 2 screw 21, and the en-

:

" 31

«rged shoulder at the top of the reduced por-
+'+ £ e ._ . L . -
z0n of the rod serves to limit the upward

caovement. of the core by engaging against

ey I )
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210 pracket. _
Retnrning now o the dash-pot, 36 desig-

:ates a nipple in communication with the dash-
ot and having a valve-seat 87 and a port 35

wwading to theouterair. Thenippleisthread-
zd for the reception of a necedle-vaive 88, pro-

vided ab its outer enc with  milled or knurled
anob 33, by which the valve may be adjusted
m-order to control the discharge of air from
the dash-pot. '

AL one side of e slab are binding-posts
#d M, %o which the main line-wires are con-
nected. On the opposite side of the base are
sinding-posts M, A and F.  One of the line-

wires leads from binding-post M to binding-
.. - i f.!" ) o b .
post M and from thenceto themotor. From

4

¥ S S-S ' ) ‘ i
the binaing-post M’ leads a wire 40 to the so-

iencid-core, and from thence to binding-post

T 2 - y , 3 A
o, and from thence to the motor-field. A sec-
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ond wire 41 leads from the binding-post M to
sne oracket 13, which is connected, through
the rod 14, to the resistance-rod 8 and from
thence to contacts 20, bracket 17, and springs
19 to the housing or casing 15 and by wire 42
to the binding-post A, from whence it passes
to the motor-armature.

When the circuit is closed, the solenoid is
energized and gradually raises the core 12,
"he speed at which the core is elevated being
sependent on the extent to which the valve 38
i3 opened, and by altering the size of the pas-
sage from the dash-pot the speed may be in-
creased or diminished in accordance with cir-
cumstances.  As the core is elevated the suc-

cessive contact-rings 23 are brought into en-

gagement with the contact-blocks 20, and as
these are disposed at diametrically opposite
points good contact of one or both is at all
tires assured. On the completion of the up-
ward maovement, which may occupy any pre-
determined length of time, the flange 25 of
the spool comesinto engagement with the non-
magnetic screws 22 and 1s held slightly away
from the soft-iron casing or housing 15, so
that when the circuit 1s broken the core may

- fall ana will not be held by residual magnet-

isin, as will be the case if the flange comes into
direct contact with the casing or housing.
In Hig. 2°1s illustrated a slight modification

‘ot the invention, the resistance-bar 8 in this

instance being In the form of flat plates or
siabs provided with a plurality of contact-but-
tons 23% and at the top of each of the plates

is & metallic contact-strip 23". The resist-

ance-plates in this instance are stationary, and

the contact-blocks 20" are carried by posts 177,

. projecting from a central block 29, that is se-
cured to the rod 14" by means of a set-screw

65 ergizing of the solenoid gradually raises the !

30. The operation here is substantially the
game as that before described in that the en-

et

| B ‘806,000

rod --14:".. The contact-blocks 920/ engage the
successive contact-buttons 23%, and the. resist-

ance 1s gradually cut out until the plates 23"
‘are reached, at which time the resistance is

wholly eliminated. The ecircuit in this ir-
1. . - -
stance may vz traced from binding - post N

through the sclenoid to one of the end plates

23', thence through the resistance to block 20"
and across to the opposite bloek 20', thence
through resistance to plate 23", and finally
to binding -post A’. The resistance in this

case 1S Intended to be in series with the arma--

ture of a motor. In both cases the period of
time required for cutting out the resistancze

may be adjusted in accordance with require-

ments, and when the ecircuit is broken the
welght of the core 12 and the associated parts
will cause the contact-buttons to again engage
with the last contact of the resistance-bar, so
that all” resistance is held in the cireuit in
readiness for another operation. o
Having thus described the invention, what

1s elaimed is—

1.  In a device of theclass specified, a resist-
ance-bar,a plurality of contact members on said
resistance-bar, a contact member forengaging
the contacts of the resistance-bar, said contact
member and resistance-bar constituting two

of whichis movable with respect to the other,
a solenoid having an iron casing, a movable
core connected to the movable member and
having an enlarged flange that is attracted by
the casing when the solenoid is energized; a
non-magnetic spacing means preventing con-

tact between the flange and the casing, and a

dash-pot for controlling the speed of move-
ment of said core. -
2. Ina device of the class specified, a solen-

old, a movable core, a resistance-bar carried.

hy the core, a plurality of contact memberson
sald resistance-bar, contact members carried
by the solenoid for engagement with the con-

tacts of the resistance-bar, a plunger securecd

to the resistance-bar, and a dash-pot into
which said plunger extends.

- 3. Inadeviceof the class specified, a solen-

oid, 2 solenoid-core, a resistance-bar support-
«d by the core, a plurality of contact-rings on
sald resistance-bar, a pairof diametrically-op-
posed contacts carried by the solenoid for en-
gagement with the contacts of the resistance-
bar, a plunger secured to the resistance-bar,
and a dash-pot into which s:id plunger ex-
tends. |

4. Ina device of the class specified, a solen-
oid, a solenoid-core, a resistance-bar secured
to the core, a plurality of spaced contact-rings
carried by the resistance-bar, a pair of spring-
held contact-blocks supported by the solenoid
and adapted to engage the contact-rings of the
resistance-bar, a plunger secured to the resist-
ance-bar, and a dash-pot into which said plun-
ger extends. . o S |

5. In a deviee of the class specified, a solen-

75

30

00

~members of a circuit-controlling device, one
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oid having a soft-tron casingor housing, acore
‘Thaving an enlarged flapge that {s attracted by

the casing or housing when the sclenoid is en-

'ergize_d,'&'_ nfmumagnetiﬁ SHRCING Means pre-

Vemtmg ﬂ(;“aﬂtz:%{:% DoLWaen the angs and the cas-

ing, a resistance-bzy supporied by the coreand

having a plarality

means for retarding movement of toe solen-

“oid-core..
" 6. Inadevice of the class specified, a solen-
- oid, an inverted-cup-iike casing or housing for
- said solenoid, a non-magnetic spoel for theso- |
Jenoid-winding, said spool having an enlarged

flange; anon-magneticmeans for securing said

flange to the casing, insulating material sur-

rounding the sclenoid-winding, a core having

A

- : o 3 o vk 3y ‘&-‘i
an enlarged flange adapted Lo engags tne se-
LS . T e At asmert v laat o
curing means and prevent direch contact be-

: : »IL - E:-i _.:'."h. kgt e '-. ; M , o oy ‘
tween the core-fange spd the casing, & e~ |

tallic rod securad ie the core, & guding-

of spaced contacts, a con- |
tact carried by the casing and adapted to en- |
gage the contacts of ibs -asistance-bar, and

&

bracket for the red, said bracket serving also

to limit movement of the core, a resistance-

bar supported by the rod and core, a plurality
of contactson said bar, a pair of spaced spring-
nressed contact-blocks carried by the casing
and adapted to engage the coniacts of the re-
sistance-bar, a plunger secured to said resist-

ance-bar; acylindrical dash-potinto whichsaid 32

niunger enters, a valved aiv-inlet for the dash-
nob, 2 nipple projecting from the dash-pot
and provided with an air-cutlet port, and a
needle-valve carried by the nipple and serv-
ing to adjust the effective ares of said outlet-
pOTL. | | |

Tn testimony that I claim the foregolng as
my own I have hereto affixed my signature 1n
the presence of two witnesses.

Ak e da

=COTL.
Witnesses:

HFRAVK SCOTT,
Tros. M, HERBERT.
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