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% "l | e *-fn .‘“"{ e ) BT ATRTIT S A I VETEY §07 4. Y TLETY A AT R AN
WEEEI"JGHO bE BLEUTRIO AND MANUFACUTURING COMPANY, OF
L h 1 ) . .
SAME PLACE.
s il e VR W S I ool ' e T Be ATRUETED RN IO ST R R
u h EK{ "'-h“:i H_ﬁw .-;':.1 f..‘l::l H :.: IIJ:""'l-.:w-‘i'j :.’.x i E=a 1!1.: E;-l ‘:'3'4,5? | ‘if:{ oy }1"4‘:' t1u 1 ~-Lr.-=";'1L 3 "rqz,':"
SPECIFICATION 101“LL.{=@ BAYE of Me*rz.J;_*ts Tatent Wo, B84, 858, dated Fune 28, 1207,
Application filed Qetober 28, 1896, . Serial No. §1G,338, &o madal)
Tﬁ ﬁJZ (LOT L DL COTLOCT Y. . veterred o, U'he spaces bebween the sivips
oy o Ly e A el TR e e
citknown that i, HARRY !;_ DAVIS, aciti- | 6 and 7 and between the sb; 1ps O and 7 are
% — "'_r ' X - -'?. "r'-'*. :}"L".H o4 - r Y} 1 '.t'r" = -3 R L AT
mn of the Umtedgtmw,mmuuw A0 10 im-gj of sucn widtn that they ave bridged by the
in the countyof Allegheny and tatl te of Ponn- COrresSnonGing ﬁtﬁ.t*on 1y contacts 5 ag fho
sylvania, have invented a new and ugeful I ,111 drum is rofated. Upon Lhe druium, near the
L ""'I ’ 3 ! ALY I-T“‘ " ..I!H- .1: ~y - J o ] 3 %N
provementin Controllers for Eleetric {iotor 1 ands LL reof, are mouanted 20T

(Case No. 712,) of which ihe following s a
specification. *

My wnvention relates to coniroliers for ’id a-
iric motors, and more ;_mz*mz:{:::,,:-w “i«z} (i
of this class which are employed in co
lon with motors Latilmer* Lor OT}E“”WHH“
tors, |

The object of 3 my 111?‘@11’[10[ 18 1o provide &
controller which is simple in construction,

effective in odperalion, and réadily man mm-

lated, and one which will serve to & ntomab-
il |

'waily and gragually short-eireuil ihe _
resigiance, which will short-civenit the acta-

ating means for the resistance-switeh when

it has done its ﬂmk, c..ﬂd which wil

the gunicik return of the resistance- switch to
its mitial pos iticn ‘When Lhe mam cirenit 18
open, | |

“in the wwmpan} ing drawings, Higure 115 l
utm*ung', and re- |

a plan view of a stopping
versing switch formm% pmtm my controller
me{,ham sm. Iig, 1%mmnweme SECTI0N 0N
line 2 @ of ¥ig. 1. |
controiler switehes and ecirenits. ¥Fig. 4 is a
Pplan view of the variable resistance and the
contrelling mechanisin therefor, the flange
at the front side af the top of the frame be-

ing broken away in order to more clearly dis-

(,,10 o the operative parts of tiie deviee,
5is a front elevation of ths resistance and
the controlling-switeh therefor. “f?‘w 018 &
vertical seetion taken on line v y of Irig. 5.

: H )
IE::

BB cfei‘rnw now particul arly to Figs. '1._, 2,
and 8.of the drawings, 1 is a base provide
-with be&rmﬂ% 2,1 which is mounted a sha f

3. This shaft has rigidly mounted upon-i
drum 4, provided with contact-strips 5, 5%, (,:,.
6% 7,and 7. The contaet-stri 1;*1:-: 6and 7" are
.olecuiefﬂl} efriuwetefh as are also the strips
*and 7, and the strips 5 _a.mfi; 5% extend ¢om-
pleto]y sround the drum.  Suitable station-
ary contaets o engage the contaect-sirips above

by the f:afsaf

I‘lg. 3 is a diagram of the

from the"i’mme 14,

C-Iq' rhr.-i L )

- An auxiliary contacet-prush 206 s

tact nieces or arins 9 ;md 0%, whieh projeet

i

lﬂ-.
o I
[

|
some iittle distance umrehem Theug on-
gags, respeciively, with stationary coninets
10 ard 10  Zaeh of the eontacts 10 and 1059
ig partially surrounded by the pme nleces 1
ol an sleciromagnet, the eoil 19 of which i
“*wnmu’ 10 xhb]u ATReT

thie maln cirewis, . The
fﬂ' 1s {0 rur ;tmw ARY ares whieh
1G{Y ?heﬂthe cirenitisinterrupted-
ration of t:}“iﬂ"ﬂﬂllié‘lﬁ‘i:.-m 0 and 10
and 0% and 108, | |
| "f“*uuhfﬂtd will pr fera‘# by i)e@pm At
s ¢levator-car 1 ¥ means of

in&}y e E oI

¥

o « rOm
a cord ang vual-

lev._..,, (nol shewn,) as is usual in 511011 DDA
rabus, |
’i"i‘*e DN m‘tmﬂ of this switeh will be herein-

after mors fifllv deseribed in connection %**1t"‘i'
that of the other c{mtrmlm;{: J1e0g,
;Eefu‘ 1ng DOV 10 Figs. 4, 5, aud § in eons
b’i'*{m with 1 g, o, 13 is a resistance- mhmm
comprising f-am slements or partsa, 0, ¢, d, e,
and 7, preferably of the mna‘fmetien set torth
in "‘“35' Pate EBT\D* 513,457, granted January
23,1394, Pheresistance-column 131is mount-
od in a ,fm_nm 14, {md tne parts ¢ fare con-
nected 1o two sets L..munm*ﬂ f‘*@nm,f: 5 15,
16, 17, and'18 and L‘;j 20, 21, :md 2, {‘u‘rn.m{i
in thu arc of a cirele on the frame 14, - ,
5188 Le:.il -crands lever pivetally mounted
upmz-I aaring stud or post 24, projerting
The free énd of the hil{}l‘t
arm of lever 28 is provided with an armature.
28, and the flee end of its long arm is nioe-
vided with a long contact-brush 25, which is
of sufficientleng Lhto constitutea eonduuuws
bridge between two stationavy-contacts whieh
are not in the same set.-and which are sepa-
rated” by two or more intervening contaets.
monnted
upon lever 23 and ia"aleet'timl‘y and mechan-
ieally joined to the brush 25.  The brush 26
1s 80 lecated with reference 1o . the brush 25

?: ' rrfm

(4]
LFL

rin‘
A

e
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cated behind the former.

that 1t will make contact with a stationary
contact-plece 27 when the resistances are ail
short-circuited.. A second bell-crank lever
29 1s pivotally mounted upon the stud 24 in-
dependently of the lever 23. | .

1The inside of the long arm of the lever 23

is provided with a'lug 23%, and the adjacent

side of the corresponding arm of the lever 29
15 provided with a corresponding lug 29*, lo-
Jhe long arm of
the lever 23 is connected to the frame 14 by
a colled spring 30, and the corresponding arm
of lever 29 isconnected to the frame by a simi-
lar spring 80*. A stoplug or post 31 projects
from the frame 14 in position to he engaged
by the lever 29 when it i retracted by its
spring. | ) -
A solenoid 32 is mounted upon the frame
14, and, as shown in the present instance, 2
portion of its casing forms an integral part
of such frame. A small magnet 83 is mount-
ed above the solenoid 32 in position to attract
and hold the armature 28 when the latter is
brought within its magustic field.. The core
54 of the solenoid 32 is 1oosely attached at its
upper endto the freeend of the adjacent arm

of lever 29 by aslot-and-pin connection. The

rod $4*, constituting a continuation of core
54, oxtends through and is fastened to a dash-
pot plunger 85, which is provided with pas-
sages 35, _
or more small holes 35¢ is loosely mounted
upon a bushing 35Y, which surrounds the
lower end of rod 34*. The dash-pot cylinder
36 contains a suitable liquid for retarding
the movement of the core by the solenoid 32.

it will be understood from this construc-
tion that when the circuit through the con-

troller is closed the solenoid-core will be at-
tracted and therefore moved downward.

rapid movement of the solenoid-core which
would otherwise result is prevented by the

dash-pot, the. disk 35" heing moved upward

by the liquid in eylindey 36 to close the pas-

sages 30" when the solenoid-core is moved

downward, and thus preventing the passage
of the retarding liquid except through the
small openings 35°.  As the Iug 29* on the le-
ver 29 is behindthe correspounding lug 23% on
bhe lever 23, the former will engage the latter
and gradually move the brush 25 over the

stationary contacts 15 to 22. When the limit

of the stroke is nearly reached, the armature
28 will be within the field of the magnet 33.
The further movement of the lever 23, which

-serves to bring the auxiliary brush 26 into

engagement with the stationary contact 27,

~will therefore be effected by the magnet 33.

The solenoid 32 being short-circuited by
means of the brush 26 and the contact 27 the
core- 54 will De released and the retracting-
spring 50* will diraw the lever 29 and the core
>4 back to their original positions, the move-
ment being comparatively rapid on account

~of the opening of the passages 35* by the de-
As the magnet 33

pression of the disk 35Y,

A thin metal disk 35°, having one -

The

L]

!

]-

the course above indicated the solenoid

remains in eircuit it will hold the breshes iu
the position to which thev were moved by the
solenoid. 52 until the main eireuit is inter-
rupted. . |

- The operation of the entire apparatus is

2
Clad

dollows: " Assumiug that the parts of both

switches are in the positions indicated dia-
grammatically in Fig. 5 of the drawings and
the motor to be controlled and its load there-
fore at rest, if the shaft 3 be turned by any
convenient means—such, for example, as «

]
1

pulley and a cord or chain extending within

reach of the operator, so that the contact-
strips 6 and 6* are brought into cneagement
with the corresponding stationary contacts 8
ana the contact-arms 9 and Y* inte engagce-

‘ment with the {._reﬁi}eetive stationary contacts

10-and 10% as indicated in ¥igs. 1 and 2—the
cireuit through the motor will be closed and

{he econrse of the current will be as rfollows:

through the conducter 37, the coils 12 of the
arc-rupturing magnets,the stationary contact
10%, the contact-arm 9%, the contaect-strips 7¢
and 6, the stationarycontact 8 in engagements
with the latter, the motor-armatuie 38, the
magnet 33, thesolenoid 32, the stationary con-
tact 22 of the resistance-switeh, all of the re-
sistance 13, the stationary contact 18, baclk
to the contact-strip 6, through the correspond-
ing stationary contact s, across to the contaet.
strip 7, and thence through the contact-arm
9, the stationary contact 10, and out through
the series winding 39 of the motor field-
magnet. | |

Where a motor having a compound-wound
field-magnet is employed, as indicated in the
drawings, the shunted current passes from

the contact-strip 9* to the strip 5%, thenee

to the corresponding stationary conlact 8,
through the shunt-winding 40 of the motor
to the strip 5, and thence out through the
contacts 9 and 10 and the series winding 39,
- By reason of the construction of the revers-
ing-switeh hereinbefore deseribed, whoereby
the middle contact-fingers Sare alwavsin con-
tact with either the sirips 6 and 6% or the
strips 7 and 7%, the -circuit whieh Includes
the shunt-winding 40, the armature 39

t 2, fiﬂ{l,
the resistance-switel, is maintained perma-
nently closed, all danger of breaking down
the 1nsuolation of the shunt-winding heing

thus substantially avoided.

As soon as the current hag started through
3 0)

v iy
will ebviously draw down its core against the
action of the retracting-spring and the dash-
pot, and by reason of the impingine of the
lug 29* on the lever 20 against the correspond-
ing lag 23* on the lever 23 the contacet-brush
will be moved over the stalionary contaets in

such order that in 1ts second position it will-
WWhen in this

bridge the contacts 16 and 19,
position, the current will pass through the re-
sistances 7, e, and o, the sltationary contact
19, the brush, the resistances O .and a, and
thence to the stationary contact § in engage-

(O

25

1QG

10¢

TIC

15

e,
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Ciliary stationary contaet Thl(ﬂaﬁu the
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indieated, the 10513‘('11100 ¢ being
cuited. ~

Cwill be bridged

‘the brushes being remmad in
‘shor u—cu‘{,mtmﬂ* the 10%““1 0GES

contaets 10°

ances, b

fleld-magnet,

v i%
{)
I™

ment with the strip 6%, and ¢ v bove

L_‘.rllﬁj. L'"{_/ }. F"

3O Uﬂ} AR

In the third pogmon ‘[he brash will bri
the contacts 16 and 20 and the resistances

and. d be will short-cirenited. In the fourth
position the brush will bi 1dﬂe the contacts 17

and 20 and resistances 0, ¢, and d will 'i}{:-
short-circuited. In theifth nos mo fhe e
tacts 17 and 21 will be a:bmmmi and the
d%t nees b, ¢, d, and e will be short- ciretiis

in the Sl‘aﬂl pmitmn the contacts 15
will be bridged and the 1”“-110{ ICeH

"
1 :"--1.1"3

y; 3
and ¢ will b{, shorf-cirenited, and in the 507
enth and final position the wmu _,fb La wa, L‘

ana all ol tie vo
be short-cireuited, the
rectly througn the br |
hag rea -(‘*h@fl this position, tis
faet-Lrush 26 will engage ﬁ-*;i’i;.-'f'i e &l
contact 27, and Ljh_.mms:ui wile 1_
ously pdmul through the hwe 50187010,
ahmt -eirenit this eeil and pass from t“im- G-

.
.
it

brushes and out,  When the brt

il Lifw
been 1110*11(1 to their final positicns, thearima-
ture 28 will rest upon the mp c‘ thie smaliex

coll 33 and will be helg i

sald coll, but the larg 10@*1 F'}*"&l‘i,.g shori-en
,uuteu the core 34 ‘w*!i be released 118 10-
H

vor 20 will be -““L,tl”wt- ¢t

tion by meauns ¢f the relfra

i'j{

the small ¢coil ¢ . o
I 15 be now « faimd to either stop the load
carried Dy the motor or 1o roverse 108

ment, the drum 4 will e rotated in the veo-
verse direction to thab ffh-w-r; spoctiied,  Lhe

main mr cuit will thus be m’[arm; ted oy the

sgparation of the contacts U & and 10 10%
‘The lever 23 and 1(s b"n%b"m being released
they will be guiekly returued {o Lheir Iniial
position by theactionof theretra cti NE-3pring

1f it is desived to move thie wad 1n the on-
posite direction to that above descrined, the
drum will be rotated &uﬂ‘ fartherin the divec-
tion last indicated until the -contact-strips 7
and 7 .an.d the arms 9 9" are brougnt into con-

tact with the corresponding stationary con-

tacts 8 and 10 and 10%, when the current will
pass through the are- m taring magnets, the
and 9%, t“m strip 79,
responding st Ltmnm*y contact &, ‘Lhﬂ centact
13 of the resistance-switeh, all of the vesist-
ending with the resistance 7, 1o the stationary
contact 22, i 1‘*(}115_{‘1 the solenotil o2, the coil

..-"h-u?

gu, and through the armature in the ;{;“"”}‘:30 |

direction to Hmt bﬂf e deseribed, w 1¢ (J {o
the strip 7, the arm @, station: 1,:},-? cot 1)
and out through the series windin ""‘ oF the

The course of I :{_*ﬁ ront and .

the Gpﬂhm(m of the resistance-switeh wiil

thereafier be the same as before described,
g 11

except thab the current will Le st ol times

P T B8 Y oV o N
J‘l ey O

the cors

sezinning with the resistance ¢ :;11'11'.':%'

and its eivenit, of & variable resistance nor-
anally inosaid elre '1 , & swileh L"i afor spring
actuated in onc :_1 um & Holenmd and core
for actuating the F-“-ltu. in the opposite di-
r2eHon, mMmea m‘-—-‘a for short-circmiting sawd soton-
sid when the switeh reaches the limit of ity
pogitive.mo VOIS il means for malnwain-
ing the switeh 1 the last-named postbion un-
vil the girentt 1s Inverrupted.
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pm o and reversing swilch
ing resistance of@ switch
t mmﬁ'qmwnﬂt :i’or g}:ﬁmﬂum “ml

ﬂce in c-u‘{zmn:, 1116{1-11 fmﬁ &hort enuuﬁ—
Re 'iet, and means for mammtaining
omhwm of Teast resistance while lh{; ei-
CIeaing elosed.,
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arm provided with a contact for makin

0

€7
e ::'::

Lt

5

ing & reversing and cut-out switeh in com.
bination with a variable resistance and’a se-
ries of stationary contacts therefor, a movahle
& Cil-
gagement with said stationary contacts and
Wwith an armature, a holding-magnet for said

armature, a main solenoid, a movable a:m
provided with a core for said solenoid and with

means forengaging and moving said contact-
carrying arm, means for reftracting said arms
independently, means for retarding the for-
ward movement of said arms and means for
siori-cireniting the main solenoid when the
final resistance-contact is reached.

o. In & controlling mechanism for electric
motors, the combination of a starting, stop-
ng
starting resistance, with a controllin g-switch
vherefor comprising a series of stationary con-

and reversing switch and a variable |

"J
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vacls; a codperating movable contiel VI OF 2
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lever provided with an armais G, L EDRTILG
Ltor retracting said arm or lever, acecond arm

or lever provided with an armature and Vbt
means for engaging and moving said {irgi-

hamed arut o1 lever when positivel y actuaied, 2=

& spring for retracting the second arm or io.

ver, means for retarding its positive move-

ment, an cleetromagnetic coil Tor each aria.-

enited.

circuiting one of
18 all” short-eir- zo

ture and means for short-
them when the resistance

o
g

In testimony whereof T have hereunte suh-
scribed my name this 14th day of Heptember,
AL 13, 18946,
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WESLEY . CaRrn,
Hupert C. TeNRER.
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