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To ?till it'i oil, it i? i? egt (legi: 
Beit known thati, IARRY L. JAVIS, 

Zen of the United States, residii 
in the county of Allegheny and State of 1?enn 
sylvania, have invented a levy and use illn 
provement in Controllers for Eiectric is otors, 
(Case No. 712.) of which he following is a 
specification. 

Aly invention relates to controllers for elec 
ily to tric motors, and more particially 

is connec of this class which are employed 
tion with motors utilized for operating eleva 
to's. . 

The object of my invention is to provide a 
controllier which is simple in constriction, 
effective in Öperation, and réadily Raanipu 
lated, and one which will serve to a titoriat 

: citi 
tisiurg, 

resistance, which will short-circuit the act.- 
ating means for the resistance-switch when 
it has done its work, and which will insure 
the quick return of the resistiaiace-switch to 
its initial position when the main circuit is 

in the accompanying drawings, Figi'e 1 is 
a plan view of a stopping, starting, and re 
versing switch forming part of my controller 
mechanism. Fig. 2 is a transverse section on 
line a ic of Fig. i. Fig. 3 is a diagram of the 
controller switches and circuits. Fig. 4 is a 
plan view of the variable resistance and tie 
controlling mechanism therefor, the flange 

ing brokell away in order to more clearly dis 
close the operative parts of tie device. Fig. 
5 is a front elevation of the resistance and 
the controlling-switch therefor. Fig. 6 is a 
vertical section taken on line / ) of Fig. 5. Referring now particularly to Figs. 1, 2, 
and 3 of the drawings, L is a base provided 
with bearings 2, in which is mounted a shaft 
3. This shaft has rigidly motiated upon it a 
drum 4, provided with contact-strips 5, 5*, G, 
6, 7, and 7. The contact-strips (3 and 7 are 
electrically connected, as are also the strips 
(3 and 7, and the strips 5 and 5° extend com 
pletely. & round the drun. Suitable station 
alry contacts 8 engage the contact-strips above 

iPENNSYYLVANIA, i. 
T S Airw: ) is sy. . . rr y USA, C, RN, ?. COvi P., NY, 3 

Ties;aces ine 
{} aid. 7 agaki between the slips 

... that they are frigei 
as: 

-- - - C pieces or arias 9 and 3, which project, 
sche little distance herefroin. These e 
gage, respectively, with stationary contacts 
i0 a.d. i0*. Bach of the contacts 10 and 3 
is partially surrounded by the role-pieces 3: 

electromagnet, the coil 12 of wirich is 
d he object of 

5 S 

6 C in tile an air circlit, 
these magneis is to rupture any arcs which 
aay be formed when the circuit is interrupted 
by the separation of the contacts 9 and 10. 
and 9° and 0. . - 
Tae shaft, 3 will preferably be operated 

the elevator-car by hileans of a cord an: 
leys, (not showia,) as is usual in such 
ratus. - 
r: The operation of this switch will be 

from 
u 

s 

in pia 

herei:- 7 O 
G. V. 

Referring now to ligS. ii., 3, is coil 
illection with Fig. 3, 13 is a resistance-coil in 
coin prising six elements or parts C, ), c, d, e. 
andf, preferably of the construction set forth 
in lay EPatent, No. 513,457, gianted January 
23, 1894. The resistance-column 13 is mount 
ed in a frame 14, and the parts (t, fare coin 
nected to two sets of stationary contag's 1, 
16, 17, and 18 and 19, 20, 21, aid 22, arranged 
in the arc of a circle on the frame :-. w 

23 is a beil-cranklever pivotally moulted 
upon & bearing stud or post 24, iroje?ting 
from the fraine 14. The free end of the short S5 
arm of lever 23 is provided with an ari nature 
28, and the free cind of its long arm is pi'o- 
vided with a long, contact-brush 25, which is 
of sufficient length to c{) institute a conductiiig 
bridge between two stationary contacts, which 
are not in the same set, and which are sepa 
Tated by two or more it clvening contacts. 
An auxiliary contact-brush it is no inted 
upon lever 23 and is electrically and necian 
ically joined to the brush 25. The brush 23 
is so located with reference to the brush 25 
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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 a 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 30, and the corresponding arm 
of lever 29 is connected to the frame by a simi 
lar spring 30'. A stoplug or post 31 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 

ld, and, as shown in the present instance, a. 
portion of its casing forms an integral part 
of such frame. A small magnet 33 is mount 
ed above the solenoid 32 in position to attract 
and hold the al'mature. 28 when the latter is 
brought within its magaetic field. The core 
34 of the soleinoid 32 is loosely attached at its 
upper end to the free end of the adjacent arm 
of lever 29 by a slot-and-pin connection. The 
rod 34", constituting a continuation 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 35, 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. The 
rapid movement of the solenoid-core which 
would otherwise result is prevented by the 
dash-pot, the disk 35 being moved upward 
by the liquid in cylinder 36 to close the pas 
sages 35 when the solenoid-core is moved 
downward, and thus preventing the passage 
of the retarding liquid except through the 
small openings 35°. As 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 brush 25 over the 
stationary contacts 15 to 22. When the limit 
of the stroke is nearly reached, the armature 
2S 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 34 will be released and the retracting 
spring 30 will di'aw the lever 29 and the core 
34 back to their original positions, the move 
ment being comparatively rapid on account 
of the opening of the passages 35 by the de 
pression of the disk 35. As the magnet 33 

584,856 

remains in circuit, it will hold tie 2: Siles ii. 
the position to which tiley we'3 lo's edy ite 
solenoid. 32 until the nail circuit is in Cir 
rupted. 
The operation of the entire app: '...tus is as 

follows: ' Assuming that the paits of i) (;th 
switches are in the positions indicated dial 
grammatically in Fig. 3 of the drawings and 
the motor to be controlled and its load there 
fore at rest, if the shaft 3 be turned by ally 
convenient means-such, for example, as a 
pulley and a cord or chain extending Within 
reach of the operator, so that the contact 
strips 6 and 6 are brought into engage inheit 
with the corresponding stationary contacts S 
and the contact-arms 9 and '3' into engage 
ment with the respective stationary contacts 
10 and 10, as indicated in Figs. I and 2-the 
circuit through the moto' will be closed and 

A thin metal disk 35, having one 

| 

the course above indicated ti) (3 soleil ()id 

the corse of the current will be as follows: 
through the conductor 37, the coils 12 of the 
arc-rupturing magnets, the stational'y contact. 
10°, the contact-arm 9', the contact-strips 7 
and 6, the stationary contact S in engagement, 
with the latter, the moto'-3rinature 38, the 
magnet,33, the Solenoid 32, the stationary con 
tact. 22 of the resistance-switch, all of the 'e- 
sistance 13, the stationary contact 18, back 
to the contact-strip (3, through the correspond 
ing stationary contacts, across to the contact 
strip 7, and thence through the contact-ari)). 
9, the stationary contact 10, and out througll. 
the series winding 39 of the motor field 
magnet. 
Where a motor having a compouild-wound 

field-magnet is employed, as indicated in the 
drawings, the shunted current passes frol)) 
the contact-strip 9 to the strip 5, thence 
to the corresponding stationary contact S, 
tlurough the shunt-winding 10 of the notor 
to the strip 5, and thence out through tile 
contacts 9 and 10 and the Series will dilig 39. 
By reason of the constitction of the 'evel's- 

ing-switch herein before described, whereby 
the Yiddle contact-fingel's Sa’e always in coll 
tact with either the strips (3 and G* ol' the 
strips 7 and 7, the circuit, which includes 
the shunt-winding. 40, the ai'nature 38, all (i. 
the resistance-switch is maintained perila 
inently closed, all daige' of breakiing do Wii 
the insulation of the shift-wi?ii cig 
thus substantially avoided. 
As soon as the current has started through 

32 
will obviously draw down its core against the 
action of the retracting-spring and the diasil 
pot, and by reason of the impijging of the 
lug 29 on the lever 29 against the correspond 
ing lug 23 on the ever 23 the contact-brush 
will be moved over the stationary contacts in 
such order that in its second position it will 

WYi () in this bridge the contacts (3 and 19. 
position, the current will pass through the 'C- 
sistances f, e, and d, the statio tally contact 
19, the brush, the resistances laid (, all (l 
thence to the stationary contact. 8 in engage 
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cuited the core 34 will be released and its 

field-magnet. 

ment with the strip 6", and so on, as aiovie 
indicated, the resistance c being short-cir 
cuited. 
In the third position the brush will bridge 

the contacts 16 and 20 and the resistances C 
and d be will short-circuited. In the fourt 
position the brush will bridge the contacts 
and 20 and resistances b, c, and d will be 
short-circuited. In the fifth position the con 
tacts 17 and 21 will be bridged and the re 
sistances b, c, d, and e will be short-circuited. 
In the sixth position the contacts 8 and 21 
will be bridged and the l'esista. 
aiade will be short-circuit.8d, and in th 
enth and final position the conticts 18 : 
will be bridged and all of the resistainees : 
be short-circuit. $2d, the 3 lifeit 3.3sils 
rectly through the brush. Wilei, he is 
his reached this position, the axiliary 3 
iaet-brush 26 will engage with the stati 
contact. 2, and tie, cliri'ei)t, willic: as 
ously is:scil thirotagi, the large Soieroiii. 
short-circuit this coil and pass from the 
iliary stationary contact througi, the 
rushes and out, he the bit shes 

been moved to their final positions, &hearina 
ture 28 will rest upon the top of tie Simal 
coil 33 and will be held in tihai, position 

S3 , said coil, but the larger coil 

yer 29 will be retracted to its original 3si 
tion by means of the retracting-spring 
the blushes being retained in position for 
short-circuiting the resistances by years of 
the small coil 33. 

If it be now desired to either stop ti 
carried by the motor ol' to 'eyerse its : 
ment, the druin will be rotated in the re. 
verse direction to that above specified. 
main circuit will tit is be interrupted by the 
separation of the contacts; 3 S. aid it ) {}. 
The lever 23 and its brushas being released 
they will be quickly retired otheir initiai 
position by the fiction of the retracting-spring. 

if it is desired to move the oad in tie op 
posite direction to that above described, the 
drum will be rotated still farther in the direc 
tion last indicated until the contact-strips 7 
and 7" and tie arms 99 are brought, into co 
tact with the corresponding stationary con 
tacts 8 and 10 and 10, when the current will 
pass through the arc-ruptiring magnets, the 
contacts 10° and 9, the strip 7, the cor 
responding stationary contact S, the contact 
18 of the resistance-switch, all of the resist 
ances, beginning with the resistance ( an 
ending with the resistance f, to the station: 'y 
contact. 22, till Ough the $(leioid 32, the coil 
33, and through the armature in the rese'se 
direction to that before described, thence to 
the strip 7, the an , stationary contact. 10, 
and out through the series winding 39 of the 

The course of tag cu roit, and , 
the operation of the resistance-switch will 
thereafter be the same as before described, 
except that the current will be i times in is . . .: , , 

7 

CS gh the solenoi 
El CiCi'. 

resistance is in circuit 
start, as is necessary in 
tic notors under loid, 
3 slowly 3, ini 8, 2 tonat 
e 3...iinii in speed is 
at 3 reduction of the 

; : in circuit, is in ein re 
of the 33 in of £e Switti, 

icky 'atten to its 
{, is is terrupted. 

E, to lic coil 
is 'ge switch 

is iiiciuced in 
reduction of 

eli tie res 

ise 

$2. 

in ope;ating the moto: 
eased beyond what it, 

di in circuit. 

-- .. S 

sale : ; d. i 
the varios: 

i. 
gay be taizide without de 
irit, aid scope of the in 

i. is coil)ination with an electric circuit 
al{ sistia:ce in ornaily incl}{ied tier'ei, 
gfa systikah and in act rating-in agriet for grad 
3ily reducing the in oilnt of said resist:lice 

in ci: 
imaginet. Yen ti 

short-circuiting said 
imit it: un resis; tailge is se 

cured, aid a second aginet for in it::ining 
said last-ihanned Goitiition intil the circuit is 
interrupted. 

2. The coin bination with an electric motor, 
a. starting, stopping and 'eversing switch 
therefon', and a starting resistance, of a Switch. 
and an actuating-magnet for gradit::iiiy and 
automatically reducing the amount of said 
resistance in circuit, heans for short-circuit 
ing said magnet, and means for maintaining 
the condition of least l'esistance while the ei'- 
cuit remains closed, 

3. he combia:tion with an electric motol 
and its circuit, of a variable resistance inor 
inally in said circuit, , Switch tiere for spring 
actuated in one (litection. 
for actilating the switch; in the opposite di 
rection, means for short-Éircuiting said sole:n- 
oid when the Svit (l, etc. as the iiii. of its 
positive-O vein eit, and in eais fol' initia tain 

: switch in the last-naired Iosition in 
3ircuit is interrupted. 

d. A controller for eig33ric notors compris 

cying meals 

a Solenoid and core 2 
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bination with 3, variable resistance : ind a se 
iries of stationary contacts therefor, a novable 
arm provided with a contact for making en 
gagement with said stationary contacts and 
Will, an al'mature, a holding-magnet for said 
armature, a main soleiloid, a movable arm. 
provided with a core for said solenoid and with 
inneans for engaging 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 
short-circuiting the main solenoid when the 
final resistance-contact is reached. 

5. In a controlling mechanism for electric 
motors, the combination of a starting, stop 
ning and reversing switch and a variable 
starting 1'esistance, with a controlling-switch 

$33, 

therefor comprising a series of stationary con 

85. 3. 

; : ( 
Jewer provided with all allature, i. 
for retracting said armor lever, a.sec. 
or lever 'u' idied with aii armature and Viitii 
in?ans for engaging and moving said first 
named ar: ol lever when positively actuated, 
a spring for l'etracting the second a rim or e 
ver, means for retarding its positive move 
ment, an electronagnetic coil for each a 'na 
ture and meang for short-circuiting one of 
then when the resistance is all short-cii'- 30 cuited. 

In testimony whereof I have here into sib 
scribed my name this 14th day of Septembel', 
A. B. 86. 

: A RRY A. 
Witn (sses: 

WESLEY CARR, 
UBERT C. TENER. 
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