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HARRY P. DAVIS, OF PITT
WESTINGHOUSE ELECTI
SAME PLACE.

CONTROLLE

To all wivom (b /n,(/,]/ pQ/z,(w

8 ¢iti-
im"o y

in the counb of ALlegheny and 'ate-o
sylvania, haveinvented a new and us
provement in Controllers for Eloctric
(Case No. 712,) of which ihe followis
specification. '

trie motors, a wnd more pamemw
of this class which are emplo;
tion with motors utilized for o“e‘“'
tors,

The object of 1 my mvcntlo( is {6 providesa
controlier which is simple in cons LE‘J‘"@;OH,
effective in operation, and Leauly ma
lated, and one which will serve £o

resistance, which will short-clrenis
atvnb means for the resistance-swit
it has done its work, and which wil
the quick return of the resisiance-sv
its initial position when the main
open.

In the uccompanynw drawings, Figure 1is
a phm view of a stopping, umrung, and re-
versing switch forming parsof my conirsller
mechanism. Fig. 2 isatransverse seetion on
line 2 w of ¥ig. 1. Fig. 3isa diagram of the
controller switcheg and circuits, ¥ig.4isa
plan view of the variable resistanes and the
contrelling mechanisin therefor, the flange

B

civenit is

.at the front side ab the top of the frame be-

ing broken away in order to more cles arly dis-
('10 ¢'the operative parts of the device. - Fig.
51is a front elevation of the resistance zmd
the controlling-switch - thevefor, ¥ig. 6 is &
vertical seetion taken on line ?/ 1/ of IMig. 5.
R cferxmw new particul: arly to Figs. 1, 2
of the drawings, Lis a b}%@ provi
with bearings 2, in which is mounted a sl
3. This shaft has rigidly mounted unon it a
drum 4, provided with contact-strips 5, 5% 0,
68,7, and 78 The contact-strips 6 and /“ ax'e
olectrle,ﬂl} (‘onnectod, as are also the strips
“and 7, and the strips 5 and 5* extend com-
plet(\ly around the drunm. Seitable station-
arycontacts 8 engage the contact-sirips above

=

A “r’\ [\T

e G

date

"l d\;"".

fo modal,)

*and

Af'(, ‘m it 1~e 1t

(9]
L

: g2} 5 8§ as
drum is wmm(i. ;on Lhe Amm, near the
10‘“?"@{1 o ends 18 "“OE e mounted con-
tact pieces or arms 9 and 3% whieh project

1 distance therefrom. These en-

tively, with stationary conineis
Each of the contacts 10 and 109
surrounded by the pole-nDieces 1]

is partially

of an electromagnet, the coil 1:3 ot which i=
included in the main cireuit.. The ub] ebotf

these magnets

is ¢ rupbure any ares which
may beform

ed when the ecirenitisinterrupted
by the separation of tlu, conta
and 0° and 10%, S
The shalt 3 will prefera Ny'beoper "tc
tha elevator-car 1‘ y means of a cord an
leya, (nof

ratus.-
"The opetation of this switeh will be h/ rein-
after more fully deseribed in connection with’

vieag

Voe AN

that of the other controlling 7
Bef'cr“i'w now to Iigs. 4, 5,aud § in con-
ection with Wig. 3, 18 is a resistance-column

'“omon sing six elements or parisa, b, e, d, &

and 1, Dl‘ ferably of the conslruchon set forth

in =a) Pateut No. 513,457, granted January
23,1894, Theresistance-column 13ismount-

ed in & framo 14, and the parts ¢ fare con-
neected to two sets of °mb,umr" noni aces 15,
16,17, and’18 and 19, 20, 21, and 2 22, avranged
in tne arc of a cndﬂ on Lm frame 1.

28 is @ bell-erank lever piveotally moun ted
upen & bearing stud or post 24, proymmno
from the”ﬂ'zme 14, Thefree éndof the short
arm of lever 23 is provided with an zwm:xturc
28, and the free end of its long arm is pro-
vided with a long contact-brush 25, which is
of sufficientlongth to constitute a conducting-
bridge between two stationavy.contacts which
are not in the same set. and which are sepa-
rated” by two or more Intervening contacts.
An auxiliary contact-brush 26 iy mionnted
upon lever 23 and is'electrically and mechan-
ically joined to the brush 25. ’_i‘he brush 26
is so located with reference {o the Lrush 235

wis O and 10-

shown,) ag is usnal in suoh DDA~
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that it will make contact with a stationary
contact-piece 27 when the resistances are all
short-circuited.. A second bell-crank lever
29 is pivotally mounted upon the stud 24 in-
dependently of the lever 23. .

The inside of the long arm of the lever 23

_is provided with & lug 23% and the adjacent

side of the corresponding arm of the lever 29
is provided with a corresponding lug 29°, lo-
cated behind the former. The long arm of
the lever 23 is connected to the frame 14 by
a coiled spring 80, and the corresponding arm
of lever 29 iseonnected to the frame by asimi-
lar spring 30%. A stoplug or post 51 projects
from the frame 14 in position to be engaged
by the lever 29 when it is retracted by its
spring. , _ '

A solenoid 32 is mounted upon the frame
14, and, as shown in the present instance, 2
pertion of its casing forms an integral part
of such frame. A small magnet 33 is mount-
od above the solenoid 82 in position to attract
and hold the armature 28 when the latter is
brought within its maguetie field.. The core
34 of the solenoid 32 is loosely attached at its
upper end to the freeend of the adjacent arm
of lever 29 by aslot-and-pin connection. The
rod 34°, constituting a eontinuation of core
34, extends through and is fastened to a dash-
pot plunger 35, which is provided with pas-
sages 35"
or more small holes 35°, is loosely mounted
upon a -bushing 359, 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 52.

It will be understood from this construc-
tion that when the ecircuit through the con-
troller is closed the solenoid-core will be at-
tracted and therefore moved downward. The
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 55 when the solenoid-core is moved
downward, and thus preventing the passage
of the retarding liquid except through the
small openings 35%.  Ag the lug 29* on the le-
ver 29 is behind’the corresponding lug 23° on
the lever 23, the former will engage the latter
and gradually move the brash 25 over the
stationary contacts 15 to 22. When the limit
ot 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 82 being short-circuited by
means of the brush 26 and the contact 27 the
core-34 will be released and the retracting-
spring 30* will draw the lever 29 and the core
54 back to their original positions, the move-
ment being comparatively rapid on aceount
of the opening of the passages 35* by the de-

pression of the disk 35*. As the magnet 33

A thin metal disk 85%, having one |

‘the eourse above indicated tho solenoid

remains in eirenit it will hiold the b
the position to which thev were movel
solenoid. 32 until the main eciveunit is intew-
rupted. - .

+ The operation of the entire apparatus isas
follows: " Assuming that the parts of both
switeches are in the positions indicated dia-
grammatically in Fig. 3 of the drawings and
the motor to be controlled and its load there-
fore at rest, if the shalt 3 be turned by any
convenient means—such, for example, as 2o
pulley and a cord or ehain cxtending within
reach of the operator, so that the contact-
strips 6 and 6* are brought into engageimcnt
with the corresponding stationary confacts 8
and the contact-arms 9 and 9* inte engage-
ment with the respective stalionary contacts
10-and 10%, as indicated in ¥igs. 1and 2—the

-cireuait through the motor will Be closed and
the course of the current will e as Follows: -

through the conductor 87, ihe coils 12 of the
arc-rupturing magnets,the stationavy contact
10, the contact-arm 9%, the contact-strips 7*
and 6, the stationarycontact 8 inengagement
with the latter, the motor-armature 38, the
magnet 33, thesolenoid 82, the stationary con-
tact 22 of the resistance-switeh, all of the re-
sistance 13, the stationary contact 18, back
to the contact-strip 6%, through the covrespond-
ing stationary contact s, across tothe contact-
strip 7, and thence through the contact-arm
9, the stationary eontact 10, and out through
the series winding 39 of the motor field-
magnet, :

Where 2 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% thence
to the corresponding stationary contact 8,
through the shunt-winding 40 of the motor
to the strip 5, and thence out through the
contacis 9 and 10 and the series winding 39,

By reason of the construction of the revers-
ing-switeh hereinbefore deseribed, wheveby
the middle contact-fingers Sare alwaysin con-
tact with either the strips ¢ and 6% or the
strips 7 and 7%, the -circuit which includes
the shunt-winding. 40, the armature 38, and

the resistance-switel, is maintained perma- -

nently closed, all danger of Lreaking down
the insulation of the shupt-winding being

thus substantially aveided.

Asg soon as the current has started through
52
will ebviously draw down its core against the
action of the retracting-spring and the dash-
pot, and by reason of the impinging of the
lug 29% on the lever 20 against the correspond-
ing lug 25* on the lever 23 the contaet-brash
will be moved over the stalionary contacts in
such order that in its second position it will
bridge the contacts 16 and 19,
position, the current will pass through the re-

sistances f, e, and d, the slationary contact 1

19, the brush, the resistances U .and a, and

thence to the stationary contact § in engage-

TWhen in this’
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Aeld-magnet.

ment with the strip 6%, and so on, as above
indicated, the msmt'mce ¢ being short-cir-
cuited.

In the third posmmu the brush will In n“ X6
the contaects 16 and 20 and the resistances ¢
and d be will short-cirenited. In the four
position the brush will br 1dﬂe the contaels
and 20 and resistances b, ¢, and, d will
short-circuited. Inthe I‘fth DS mo nihe Con
tacts 17 and 21 will be ormo,nu and the re-
sistances D, ¢, d, and ¢ will be shovt-cireuited,
In the sixth position the eonta e‘\s 13 and
will be bridged and the vesistances a, &
and ¢ will De shm-t—ciz'amtut, unU in the
enth and final position the contnets 18 4
will be briﬂu‘ﬂd and all ef the resisiar

(D

—t r-» @
£

be short-cirenited, the enrrent pi
rectly through the brush,  @ien
has veached this positien, the

tact-by 1m 26 will engage v
contact 27, and the current, \k‘mq 3
ously jmmc-l through the lar 26 50ienoi
~1101L -civenit this coil and pass from the
iliary stationary eontact through the
brushes and out, - When the brushes !
been moved to their final positicns A the ari
ture 28 will rest upon the top of the s
coil 33 and will be held in tha posltfo’:*

said coil, but the larger cotl i

ver 20 will be retracied to its origing
tion by micans ¢f the roh’ﬂcamw—g pring
the brushes being retained in
short-cireniting the resisfances
the smali coil 23. .

If it be now desired to either st
carried Ly the moter or 1o roverse iis
ment, the drum 4 will e JAoﬁzns,d
verse direction to that above spee
main eirvcuit will thus be m’farz’
sgparation of the contacts
The lever 23 and its Du HSL"A

of

by means

bein

they will be guickly returned to thelr inifial
position by the actionof theretracting- %pz‘ing.
If it is-desired to move the Joad in the op-

posite direction to that above desc
drum will be rotated still fartherin Lhe dire
tion last indicated until the -contact stmps 7
and 72and the arms 9 9* ave brought into con-
tact with the corresponding stationary con-
tacts 8 and 10 and 10°, when the current will
pass through the are- 1‘11 sturing maguets, the
contaets 10* and 9%, tho strip 7%, the cor
responding stationary contact 8, the contact
18 of the resistance-switeh,-all of the vesist-
A1CES
ending with there

sistance £, 1o the stationary
contact 22, through the selenoeid 52, the o

33, and through the ‘nmatm’o in the reverse
dn‘octlon to Hmt bnf e ‘ibed, the m ¢ to
the strip 7, the arm 9, stationary contact 10,
and out through the series wind fme 30 of the
’l hn course of Hzr'(*m rent and
the operation of the resistance-switch wi
thereafter De the same as before described
except that the current will Le i times in

dosey
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, bezinning with the rvesistance ¢ and:

direngh the solencids
motoz.
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COIL

2 T cou'l ination with an electrie motor,
mg, stopping and reversing switch
ther eior. anda starting resistance, of& switeh
ang ctuating- mdgnﬂt for graduaily and
automs 111 sﬂg,r reducing the amount of said
LQ%!:L nee in cirmii, means for short-cireuit-
ing sald magnet, and means for maintaining
the condition of least resistance while the eir-
cuitremaing elosed,

3. The combination with an elee
and its elrenit, of & variable 1"\sxbmn('e 1oL~
‘mally in said eirveuit, o switeh therefor spring
actuated in one divection, a ,*O](‘HOIQ and core
for actuating the switeh in the opposite di-
reebion, megns for short-circuiting said solen-
Ji( ”\\?mn the %‘\'H( I reaches the limit of ils
movemens atd means for mainain-
L1 me las t -named position un-

o
e}
:-‘

an

rie motor

zf}'c motors compris-
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ing & reversing and cut-out switeh in com- | tacts; a codperating movable contaet

bination with & variable resistance anda go-
ries of stationary contacts therefor, a movable

arm provided with a contast for making ei-
> gagement with said stationary coniacts and

with an armature, a holdin g-magnet for said
armature, a main solenoid, a movable arm
provided with a core for said solenoid and with
means forengaging and moving said contact-
carrying arm, means for retracting said arms
independently, means for retarding the for-
ward movement of said arms and means for
shori-cireuiting the main solenoid when the
final resistance-contact is reached.

8. In o controlling mechanism for electrie
motors, the combination of a starting,
ping and reversing
starting resistance, with a controllin g-switeh
therefor comprising a series of stationa Ty con-

stop- |
switch and a variable

lever provided with an armature, a spring
for retracting said aruyor lever, asecond arm
or lever provided with an armature and with
means for engaging and moving said first-
named ara o1 lever when positively actuated,
‘& spring for rvetracting the second arm or lo.
ver, means for retarding its positive move-
‘ment, an cleetromagnetic coil Tor each arma-
ture and means for short-circuiting one of
them when the resistance is all’ short-eir-
cuited. '

In testimony whereof T have hereunto sub-
scribed my name this 14th day of Geptember,
AL 3. 1806, .

30

Witnoesses: )
WESLEY &. Carng,
Hupert C. TENER.



