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' SPECIFICATION

forming part of _Léttem :I?';a.teﬁt No. 691-,809; dated J 'a_,ﬁua,ry 28, 1002,
A yolication filled July 19, 1800, Serlal No. 24,147, (No model) B | a |

To all whm% it :}'nwy _cOncérm
- Be it known that I, WILLIAM
4 citizen. of the United States, residing at

Schenectady, county of Schenectady, State

5 of New York, have invented certain new and
useful Improvements in Electric Controllers,

(Case No. 1,440,) of which the following 18 a
- speeification. '

My invention relates to means for opening |

10 the power-circuit of an electric controller

upon the occurrgnece of predetermined condi- |

‘ whenever the current

“flowing througk the controller exceedsa pre-
determined limit or whenever for any reason

tions—as, for example,

the operator removes his-hand from the con-
‘troller-handle when it 18 in one of its opera-
tive positions—and constifutes an improve-
ment on the arrangement disclosed in patent
to F. E. Case, No. 655,389, dated August 7,
20 1900, | - | I

"My invention is especially applicable to

15

: _:elect]_‘ic-l‘aﬂW&y systems in which it is de-

sirable to keep the current supplied to a car
or train within certain limits and in which
25 an injury to the motorman or a temporary
" disability while running may with the con-

trollers ordinarily employed permit the caror-

train to run wild with serious results. 1t18
‘street-car controller, in which case it will op-
erate to open the power-cireuit directly, or
to the master-controller of a train system to
open the main cireuit supplying power for
the operation.of -the separate motor-control-
35 lers. - ' N ' -

forming a part of this specification, Figure 1

~ showsin cross-section one embodiment of my

jnvention. TFig. 2 shows a modified construc-

tion. Fig. 3 is a partial plan view of Fig. 2,
showing the location of the parts with respect
to the controller-casing. Fig. 41s a section
along the line 4 4 in Fig. 2.- FKig. o shows in

40

vention, and Fig. 6 is adiagram showing the
circuit connections between the trolley and

- the auxiliary and main controller-contacts.

 Referring first to Fig. 1, A indicates a con-
~troller-cylinder of ordipary . construction
so keyed tothe shaft B, the lower end of the cyl-

| inder and the handle s mounted the auxiliary
| ¢ylinder .
{-open the power-cirenit (in the particalar con-

-t

iﬁd_e'r and'_shaft being broken AWay. “Mount-

B. POTTER, | ed .on the upper end of thé shaft B is the

bandle C, by means of which the eonbroller-:
cylinder is turned. Between the main cyl- _
1¢ 55

D, fhe contacts of which serve to

stroction shown in this figare) whe ever tie

| its lower end with a flangé ¢/, and the pe-

| upper end of the main controller-cylinder is
| mounted a spring g,

operator.removes his hand fram. the handle
C while the main controller-cylinderis in gns
of its operative positions. The auxiliary eyi-
inder comprises a body of insnlating material
carrying contact-strips a and band is mount-.
od on a sleeve ¢, free 0 revolve on the con-
troller-shaft B. This sleeve is provided at

6::).

riphery of the flange is provided with a pro-
jection d,adapted to engage alugeon the con-

| troller-casing.” Betweenthe flange ¢’ and the

70 -
fastened at its innerend
to a pin &' in the upper end of the main eylin- .

| der and atits outersend toa pin ' inthe flange
¢'. Thisgpringis normally under tension, and
in the position shown in Fig. 1 operates t0 75..
the lug e, and thus to held the cylinder Din
position to open the power-circuit. - If with.

| maintain the projectiond in engagement with

of course equally applicable to the ordinary

the arran gement thus far described the con- -
troller - handle should be turned in right- 8o
handed rotation, the main controller-eylinder =~
would be rotated, but the auxiliary cylinder
D would remain in the positicn shown, the

"Referring to the accoiupanying drawings,

spring g unwinding by the amount that the
main cylinder is moved forward. In order
that the cylinder D may be caused 10 meve
with the eylinder A, a dog m, having a pro--
jection m'at itslower end, is slidingly mount-

oross.section another embodiment of my in- |

ed in a groeve in the controller-shaft. - When
the controller-handle occupies -the position go.
shown in the drawings, the projection m' lies .
directly beneath a slot in the flangec'. The
dog m is operdted from a push-button in the
controller-handle, the push-button operating -
| when depressed to raise the dog through the g5
instrumentality of a lever k, having Its end
| at [ projecting into a slot in the upper end of
‘the dog. This lever K is maintained in the
| position shown by a spring s interposed be-
| tween the lever and the handle. X0




-

~_Supposing the parts
-shown in Fig. 1 of the drawings. if the opera-
tor places his hand on handle C in such a po-
sition asto depress the push-button E the dog
~m will be raised until its lower end » en-
sages the slot in the flange ¢’.  If now the
- handle of the eontroller 13 turned, the auxil-

lary eylinder D will be carried with the main |

cylinder A and the power-eireuit through the
controlier will be completed. The controller .
- may now be turned into a0y one of its opera-
tive positicns, and when SO turned will oper-
ate the same asany ordinary controller.,
however, after the handle has been-turned
part way thie hand is removed from the han-
dle, thespring s will operate to raise the push-
button and to depress the dog m, thereby dig-
- engaging the projection ) from
the flange ¢' and permitting the auxiliary cyl-
inder D to be thrown backward by the spring

rIQ

<0

CIf

the slot in |

to oceupy the position !

|

g until the projection d on the flange ¢’ comes |

1nto engagement with the lug e on the con-

troller-casing, thereby opening the po wer-¢ir-
- cub at the contacts of the auxiliary eylinder.

Howsver the handle O m '

controller wiil be entirely ‘inoperative and
‘will so remain until the handle C has been
- doroughbttothe “off? position, when again the
lower end of the dog m will come into position
30 beneath the slot in the Hlange ¢'.

°3

4y now be turned the |

From the above deseription it will be clear |

“thatthe controller can he operated onlv when
the push-button 1n the handle is
“before the handle is moved from its off po-
35 sition; and that if when the controller is in
-any-one of its operative positions the oper-
-Ator removes his hand from the controller-
‘handle the power-cireait will be immediately
- broken at the cylinder D and cannot be again
40 restored until the controller-handle has been
returned toits off position. In constructions
herepofore designed for accommplishing this
object the spring which operates to opei-cir-
Cult the controller-contacts has been so ar-
ranged that whenever the motorman turns
the controller-handle into any one of its op-
¢ratlve positions he is compelied not only to
overcome the friction of the controller, but,
also te wind up the spring. In the construce-
‘tion which I have devised the spring is SO
arranged that it relieves the motorman from
‘any effort toovercome the Spring, as the tor-
sional strainsare entirely self-contained. So
long as the projection on the end of the dog
is maintained in ehgagement with the slot in
‘the flange ¢’ 1he Spring, although under tep-
sion, is entirely Ioperative and 41ways re-
mains in this conditlion uniess the push-but-
ton Kis released when the controlleris in one
» of its operative positions. In this case the
‘motorman.in turning the controller back to
its off position winds up the spring. -
- InFi1g. 2 I have shown a modified construcs
tion in which in lieu of the dog m a sleeve ¢
18 provided at the upperend of the controller-
shaft. This sleeve is provided af jts lower. |

45

‘troller-handlein position to

~controlled exceeds a

member G,which constitutes

691,809

end with a projecting portion 72, which en-
rages a slot in the upper end of the sleeve C.
The upper end of the sleeve o is enlarged and
slotted at », and the Iever /e is provided with
a projection /', adapted in Lhe off position of
the controlier ‘to be projected into the slot,
LThe engagement between the sleeve 0 and the
sleeve ¢ is somewhat more clearly illustrated
in Fig. 4, which shows a cross-section through
the upper end of the sleeve c and the nut,
which locks the parts of the ecylinder D to-
gether. Thepart P shown in this figure is the
projection on the lower end of the sleeve o.
In Fig. 3 the position of the controller-cyl-
inderin its casing is indicated, the projection
on the flange ¢’ being shown In engagement
with the lug e and the spring ¢ and the han-
dle of the controller being indicated in dotted
lines. This figure shows also the upper end
of the sleeve ¢ angd its surrounding nut and
the sleeve 0. It will be noted that in this

wiich is the off position of the controller the

the middle of the con-

y under . |
be engaged by the

slot 7 lies direct}
projection ' on the lever L.
Ihe arrangements above described are in-
tended to open the power-circuit of the con-
troller whenever the motorman releases the
handle of the controller. In I'ig. 5 T have
shown a similar arrangeme:nt provided with
a loeking device normally held in operative
position by a spring, together with elecetro-
magnetically-actuat
the locking device and permitting the cireuit-
breaker to open the controller-circuit when-
ever the current flowing in the cireuit to be

In this figure
the members F and G, isinterposed between
the main and auxiliary-cylinders of the con-
troller. The member F ig supported on the
Siiaft by means of an adjusting-nut ¢, the ad-
Jastment being for the puarpose of regulating
the distance between the elements F and G,
and thus varying the amount of eurrent re-
quired to operate the tripping device. The
lower end of the member ¥ is held against the
upper surface of the nut. ¢ by means of 3
Spring s’ engaging a collar i, fixed to the con-
troller-shaft. This member 1s provided with
a winding 1, econnecied between the contact-
Strip f'and the other contacts of the control-
ler,(not shown, ) so that the entire current sup-

plied tothe controller passes throughit. The

the member F,is secured from turning on
the controller-shaft by a feather engaging a
2r00Ve 1n the said shaft, but is free to move
up and down. This armature carries a stop
U, which engages with g lug on thé flange ¢,

As shown in this figure of the drawings, the .
pin 7/, to which one end of the spring ¢ is fas-

constitute the lug. The

tened, is enlarged to
position, so that

armature is maintainei in

the stop carried thereby will engage the lug.

/i" by means of the spring s? interposed be-

bredetermir :d amount,
an electromagnet, comprising

an armature for

ot
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twebn the lower side of the said armature and | _ 2
' T claim as new, and desire to secure by Letters

601806 B

the collar u, fixed to the controller-shaft. In

operation whenever the controller-handle C

~gaging the stop v from the lug 2. 'The aux-.

16

~.isin any one of its operative positions if a |
g

" tromagnet is adjusted flows through the con-

current greater than that for whieh the elec-

troller the armature G will be drawn into
contact with the member F, thereby disen-

iliary cylinder D will then be thrown back to
its off position where the projection l en-

gages the lug ¢ on the controller-casing, thus
- opening the controller-circuit at the contacts

of the auxiliary eylinder.. Further turning
_of the controller-handle will turn the main
“ eontroller - cylinder, but will not move the

auxiliary cylinder. The controllerwill there-

fore remain inoperative until the handle C

20

‘the fixed and movable contacts of the auxil-
~jary cylinder D and the first set of contacts

35

is turned back to its off position, when the

stop on the armature G will slip under and

engage the end of the lug 2. - After such en- |
- gagement has taken place the main and aux-

iliary cylinders will move together until the
current again rises to an amount greater than

‘that for which the electromagnet is adjusted,
when the same action will take placeas befors.

" In Yig. 6 I have indicated in development

6h the main eylinder A, together with the eir-

cuit connections therefor. ¥rom this figure

it will be seen that current entering from the
trolley T will pass to the fixed contacta’ and

thence through the movable contaets a and.b
of the auxiliary cylinder D to the fixed COn-
tact ', whence it will flow through the fixed
contact 7' to the movable contact f, and thence

through the fixed and movable contacts of the

" main ceylinder to the circuit to be controlled.

40 . . | _
for opening the controller-circuit from the

" Although I have shown the arrangements

controller-handle and for opening the con-
troller-circuit whenever the current exceeds

“a predetermined limit in separate figures of

45

" bothofthesearrangements mightbe combined.
" in a single structure, and although In the.
_constructions shown in the drawings the con-

the drawings, it is evident that if desirable

L]

~ 'tacts constituting the cireuit-breaker are car-

50

ried by the sleeve mounted on the controller- | & omKk . _
{ actuated sleove mounted on the controller- =
| shaft, an electromagnet having an armature

shaft it is evident that in certain of its fea-

~tures my invention is not limited tp such con-

55
60

65

struction. The arrangement of the spring

connection by means of which the eircuit- 1

breaker is operated, so that the torsiomal

strains will be normally self-contained, con-

stitutes one of the principal features of myin--
vention, and though I preferably interpgse |
‘thisspring connection between the controller-:
shhft and an aunxiliary cylinder ‘mounted
" thereon it is to be understood that the partro-
tatable on the shaft may, instead ot carrying-

the eircuit-breaking contacts, operate in any

suitable manner-to open g circuit-breaker—

as, for example, in the manner shown in the
palent to F. E. Case, above referred to.

ble shaft, movable contacts mounted to ro-
fate freely thereon, fixed contacts adapted to

1iliary cylinder mounted

Having thus described my invention, what

Patent of the United States, 18— -

1. In combination in a controller, a rotata-

engage therewith, means tending to maintain

said movable contacts out of engagement with

their corresponding fixed contacts, and means

for operatively connecting said movable con-

tacts to the controller-shaft. |
9. In combination, in a controller, a eylin-

der mounted on the controller-shaft and pro-

vided with contactsadapted to openthe power-

| eircuit, means tending to maintain said ¢yl-

inder in its open-ciréuit position, means for

causing said cylinder to move with the con-
troller-shaft, and means operating under pre-

determined conditions to release said cyl-

‘Iiﬂdel‘: -

3. In combination in a controller, a sleéve

upon the controller-shatt, a spring connection

70

75

8o

hetween said sleeve and said shaft, and means

for holding the said sleeve in & definite posi-
tion on said shaft against the force of the
spring. | | SRR |

"4 In combination in a controller, a sleeve

upon the controller-shatt, a stop limiting the

movement of said sleeve, a spring connection

between said sleeve and said shaft, means for
locking thesleeve to the shaft, and means op-

9¢.

95

erating under predetermined conditions for

unlocking the sleeve.

5. In combination in a controller, & main
cylinder, an auxiliary cylinder, & spring con-

cylinders together with the spring under fen-

sion and means for disengaging said locking

means. - “~_. . o
6. 1n ca‘mbinatio\nin a, controller, a sleeve

on the controller-shaft, a spring connection

100

nection between them, means for locking said

- 105

between said sleeve and said shaft, means .

means operating under predetermined con-
ditions for disengaging said locking means.
..7. In combination, in a controller, a spring-

device for locking said sleeve {0 said shaft.
3. In combination, in a controller, a spring-

means for adjusting said electromagnet to ac-

iliary, eylinder provided with circuit-break-

gaging said locking means.

10. .In combination in a controller, an aux-

plied to the winding of said magnet reaches
a predetermined limit, T

for locking said sleeve to the said shaft, and

110

‘actuated sleeve mounted on the controller-
shaft, and an electromagnetically - actunated

115

| adapted to lock said sleeve tosaid shaft, and -

I12C

tuate said armature when the current sup- -

9. Tn combination in a controller, an aux- .

125

ing contacts, mounted on the controller-shaft,
{ means. tending to maintain said-eylinder to
the shaft, and  means controlled.by the cur-
rent flowing through said contacts for, disen-

| T3

on the controller-. -
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shaft, a spring connection between said cyl- | ean be operated to lock the sleeve to the shaft ro
inder and said shaft, means for locking said | only in the off position of the controller.
cylinder to said shaft, and means eontrolled?* In witness whereof I have hereunto seot my
~ by the current supplied tosaid controller for | band this 17th dsy of July, 1900.

disengaging said locking means. S A . eV i

11. Incombinationin a controiler, a spring- - WILLIAM B. POTTER.
actuated sleeve on the controller-shaft, and Witnesses:

means for locking said sleeve to said shaft, BENJAMIN B. HUuLL,
sald locking means being so arranged thatit{| = MABEL E. JACOBSON.
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