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To all zr,fz,r)m, Lt 1T COTLCCRTL:

Be it known that I, SAMUEL L. G. KNOX, a
citizen of the United States, residingat Schen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful
Tmprovel nents in Current-Limiting Devices,

(Case No. 1,929,) ot which the follown‘lg is a

speci cation.

T'his invention relates to the operation of
electric-motor controllers, and has for its ob-
ject the provision of improved means for pre-
venting such controliers from belrw turned
011 foo 131}1(113

I propose to furnish a member emnposed of
& pwoted arm and a shoe adapted to engage
with an engaging surface provided for the
parpose vpon the movable portion of the con-
troller, an adjustable spring for normally
holdmﬂ‘ the shoe away from the engaging
fsurfaee, and a coil connected in the euemt
which is to govern the operation of the de-
vice. Ifdesired, theadjustmentof the spring
may be assisted or dispensed with by pro-
viding well-known means for adjusting the
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the circuit to which it 1s connected. The
shoe 18 8¢ mounted that when it isin contact
with the engaging surface any effort to move
the movable part in one direction will wedge
the surface and shoe together, thus efiectu-
ally mevem ng movement in that direction;

but effort to move it in the opvosite direction
will reverse Uim wodging action and the de-
vice will not © ”*uct 113q motvion. The shoe
will come in ﬁGﬂquCL with the engaging sur-
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face whenever Lile current in the (3011 rises to .

such value that the tension of the spring is
overcome by the magnetism induced through
the shoe and enga*}mﬂ surface. Whaen the
current subsides, the spring will again be-
come dominant aLd remove the shoe and sur-
face from contact.

Having given an outline of my invention,
I will now describe it in detall as applied £
a hand-operated controller of the usual eylin-
drical type, which 1 consider one of its best
applications.

Referring to the drawings, Figure 1 1s &
front elexfatloﬁ ol the eommllel ‘Wlt h a por-
tion of the cover at the bottom removed that
my invention may be seen.
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proporticn of current in the coil to that in

FFig. 2 is a see- | (veferring to Iig. 5) the lines 7

the motor;

tion of the controller at A" B”, Fig.
ing a plan view of my invention.
diagram of connections.

Referring to Fig. 1, CL is the cylinder or
movable porticn, earrying contacts £ and rig-
idly connected to shaft S. The stationary
contacts are not shown, as they would com-
plicate the drawings without aiding in the
illustrationof myinvention. Theyare, how- 6¢
ever, shown diagrammatically in Fig. 3. W
is a wheel keyed to shaft 5 and farnishes an
eneaging surface upon its circumference for
shoe 0. Tlanges f serve as guides for shoe
b. H is a handle for imparting a rotary mo- 65
tion to shaft S, to which it is rigidly connect-
ed. ShaftSissupported by bearings5 at the
bottom and B’ in the top of the controller-
case. RS is a handle for actuating a revers-
ing-cvlinder. This eylinder is concealed bo-
neath the controller-cover IL and 18 not nec-
essary to a full and clear description of my
invention. |

Referring to Fig. 2, arm ¢’ isserewed to back

of controller » and suapports coil €, through
which circuit is made by leads {. Arm ¢ is
pivoted toarm o atb p and at its other extrem-
ity carries the shoe 0. (Flange of wheel Y 1s
broken away to showshoe.) Springstendsto
hold shoe b away from wheel W, and its ten-
sion can be adjusted by screw ¢ and nut n.
or best results in this construetion screw ¢

1, show-
Fig. 5 isa
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: should be made of brass or other non-magnet-

izable material. Stop d is to prevent spring
s from drawing shoe 0 too far away from
wheel VY.

Referring to Fig. 3, A is the armature of
B, the ﬁeld D is the controlier,
shown {iiag rammatically, havingthe movable
contacts appearing as developed on a plane
surface and the stationary contacts 1 2 o 6 as
small cireles, according to the usual practice
in diagrams of such structures. R 18 the
usual starting-resistance. Cis the coil for
cnergizing the magnetice cireuit through shoe
b, and M and M' the conductors of the supply-
clreuit. | |

Thecontroller beingin the “‘off” position, as
shown, and it being desired to start the motor,
the handle I, ¥ig. 1, is turned to the right or yco
in the direction of the arrow, Tiﬂ, 2, 80 that
788 to 1111

go
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| 811cce=<S1vely oeeugyy positions 1in tho o:u]or

named over the stationary contacts. When

line.7 7 is over the stationary contacts, a cir-
cuit can be traced from condictor M’ through

coil C, stationary contacts 1 and 2, 1eolstonoe

R, a,rm.-ptmo of motor A, field of _motm_. F_toﬂ»
Further movement of the con-

oo'nd'uot'ol' M.

~troller operates to cut out resistance Rin a

10

- dinarily be so low as to have no appreciable
“As the
controller is turned on the current passing

5

~cuit, ‘which may be tldoed as follows, (see
Flﬂ's 2and1:) through arms ¢’ and a, shoeb,
air-gap ¢, wheel W, shaft S, l)oa,rmrrs B and

20

well-known manner until, in the last Domtwn

‘when line 11 11 is over tho sta,tmnmy con-
tacts, the resistance is all cutout and thé mo-
tor is in series with coil C between conducétors

M and M'. The resistance of coil C will or-

effect-on the operation of the motor.
through the coil C energizes a magnetic cir-

B’, and controller- baok 7. Tho ba_ok ¥ of the

~controller, the shaft s, and bearings Band B’

s

~ the best material for my purpose.

are usually constructed of iron, and this is
- The wheel
W and arms a and ¢ should also be con-

- structed of iron or other magnetizable ma-
‘terial; butthe shoe bshould bo made of brass

- oor oLho: non-magnetizable material for rea-

30,
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to brmn' the shoe b in econtact with the

40

sons as will appear.later. With the excep-

tion of air-gap g and shoe ) we now have a

cireuit composed entirely of magnetizable ma-
terial, which insures efficient “atilization of
the man‘noto motive force developed by coil
Cand also dllool:s the induction in the prope1
course—i. e., across air-gap 'g. The energiz-
ing of this eliomt by current in coil C tonds

riphery of the wheel W, but ordinarily this is
prevented by spring s. If, however, the cur-
rent reaches or exceeds a ee1ta,m valuo, the

- tension of the spring is overcome and the shoe

comes in contact with the wheel. The tend-
ency then is for the shoe to adhere to the

~ cireumference of the wheel, so that any fur-
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ther effort to turn on the controller will but
operate to wedge the wheel W, shoe b, and
arm o between shaft S and pivot p, and the
greater the effort put forth the tighter will

tho parts mentioned be wedged ton'other thus

effectually preventing movement of the con-
troller in this d1reet1on

direction or turn it off, it is evident that the
wedging action will bo reversed, and there
will oonsoquontly be. no Opposmon to such
‘motion. After the device described has op-
‘erated to prevet further movement of the con-
troller in a certain direction it will remain in

- that condition until the current in coil C (and
6o thatinthe motor) hasfallen toacertain value,

_65

when the spring s will overcome the magnetic
attraction between arm a and wheel W. The
shoe b will then be removed from contact with
wheel W and the controller free to be turned
farther on. It is a matter of general knowl-

edge in the art that if a mag nomc cireuit com-
posod ontu el y of lnan'notlzablo ma,to1 ial i1s

pe-

If, however, it is
desired to move the controller in the opposu;e'

6Y6,055

| energ rized bv means of a current ﬂowmw ina
coll whloh is interlinked with it that the ma-.

| netizable material.
fied that the shoe b should be of brassor other .
‘non-magnetizable material, so that it may be -

-_W when the current falls.”

'tlon
I"which I have shown the: magnetic: circult: of - |
‘the coil which actuates the shoo is directed =~ |

i

terial will retain magnetism after-the current
has ceased, so that mechanically separate

parts of- the material composing the circuit =

will adhere strongly-together.

This effect -

‘can beé eliminated to.a larrro extent if: a por-
tion of the circuit be com posod of non-mag-
I have therefore speci-
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promptly removed from oontaot w1th whoel' o

80

I desire it to be understood ‘Lha,t mv inven- "

tion is not limited to-the partioular construc- - -

tion which I have illustrated in this applloa-”lif., -

Forexample, whilein the ¢onstruetion.
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through the shoe and the engaging surface -
it is ov1dent that this'is not a necessary fea- -

ture of my invention.
claims I aim tocover all modifications which

ombody the essence of my invention.

In the appended -
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What I claim as new, and desire to seomo ,
by Letters Patent of the United States, is—

1. The oombmamon In a current-contr oller

of an engaging surface upon a movabhle mem-

‘ber thereof a shoe adapted to engage with

sald engaging surface and a oml 1l1o Wholo <0
ar ra,nﬂ'ed and constructed that tho magnetic

95__ |

GII‘CUIL of the coil is directed tluou-frh said

shoe and said enfra,ﬂ'mﬂ' surface and tho said

shoe so mounted that when it 18 in oonta.ot.

with the said engaging surface, effort to move

I00

the movable body in one direction will wedge
them together but effort in the opposite direc-

tion Wlll reverse such wedging action.
2. The combination in a curront controller
of an engaging surface upon a movable mem-

ber thereof, a pivoted arm, a shoe carried by

said arm and adapted to onﬂ*aﬂ'e with said
engaging surface, a spring normally holding
S&ld shoe away from said en gaging surf'wo
means for preventing the spring from dra,w-
ing said shoe too far away from said surface,
a coll, and means for adjusting the operatlon

of the device to respond to cer tam currents

in said coil, the whole so arranged and con-
struected tha,t the magnetic olromt of the coil
18 directed throngh qald shoe and said engag-
ing surface and smd shoe so mounted that
whon it 18 in contact with said engaging sur-
face effort to move the movable body in one
direction will wedge them together but effort
in the opposite d1reotlon w1ll reverse such
wedging action.
3. Tho combination of a ourrent-oontl oller,

an engaging surface on a movable normon
thoroof a pwoted arm, a shoe carried by said

arm and adapted to enwaﬂo with said engag-

ing surface, a spring normally holding said
shoe away from said engaging surface,means
for preventing the spring from d1awmﬂ' sald
shoe too far away from said onﬂ*a,ﬂ‘mﬂ' Sur-
face, a coil and means for adgustmﬂ' tho OP-

. olatlon of tho device to 1ospond to any given

o5
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current in the coil, the whole so arranged |
and constructed that the magnetic eireunit of

the eoil isdirected through said shoe and satd
engaging surface and smd shoe 8o mounted
that when it is in contact with said engaging
surface, effort to move the movable pm tion
in one direction will wedge them together
but effort in the opposite dneetlon will ré-
verse such wedging action.

4. T'he eombnmtmn of a cylindrical eur-
rent-controller, a wheel mounted on thecylin-
der-shaft, a pivoted arm, a shoe carried by
said arm and adapted to engage with the pe-

riphery of said wheel, an adjustable spring

normally holding said shoe away from said
wheel, a stop for ptewentuw the spring from
drawing said shoe too far away from sald
wheel and a coil conunected in the circuit con-
irolled by the controller, the whole so ar-
ranged and constructed that the magnetic
eucult of the coil is directed

shoe and 8aid whecel,and said shoe so 11101111t0d 1

“{1ion.

thron n*h said |

iy
—_—i
L

that when - it is in contact with said wheel, ef-
fort to turn on controller will wedge them
together but effort to turn it off will reverse
such wedging action.

5. The combination in a current-controller
of an engaging surface upon a movable mem-
ber ulﬂl%OL, a shoe adapted to engage with

said engaging surface and an eleetn ally-
actua,ted dewce tending to bring said shoe in
contact with said engaging smfaee the said
shoe being 80 mouuted th‘tt when it is 1n con-
tact with said eng gaging surface, effort to
move the movable body in one d1rect10n will
wedge them together, but effort in the oppo-
site dir ection will reverse such wedging ac-

In mtueés whereof I have hereunto set my
hand this 30th day of July, 1901.
SAMUEL L. G. KNOX.

Witnesses:
BexyaMiN. B. HuLi,
MARGARET K. WOOLLEY.
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