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GUSTAT VALLEY, OF J OHNSTOWN, PENNSYLVANIA, ASSIGNOR TO THE
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ELECTRIC CONTROLLER.

o

SPECIFICATION forming part of Letters Patent No, 576,338, dated February 2, 1897,
Application filed Novemher 10, 1896, Serial No. 611,507, (No model.)

To all whom it may concern:

Be it known that I, GUSTAF VALLEY, of
Johnstown, in the county of Cambria, State
of Pennsylvania, have invented certain new
and useful Improvements in Electric Control-
lers, of which the following is a specification,

My invention relates to electric controllers,
especially to such controllers as are used on
electric-railway cars or locomotives.

It relates more particularly to that type of
controller which has two operating-drums ro-
tated by lever and a third drum used as a re-
versing and cut-out switch. Such a switch
is described in Letters Patent No. 561,839,
granted to me on June 9, 1896.

My invention consists in a novel arrange-
ment of the various electric contacts of the
controller, of the conductors connecting cer-
tain of said contacts together, and of the con-
ductors leading from the controller to certain
parts of the outside electrical apparatus.

The object of my invention is to provide a
controller having two operating-drums and a
reversing and cut-out switch, by the use of
which controller the car may be propelled
either when one of the motors or when one of
the drums has become for any reason inop-
erative.

Referring to the drawings, Figure 1 is a di-
agram of the wiring of the car embodying
my improvement. I'ig. 2 is a diagram simi-
lar to Fig. 1, but, for the sake of simplicity,
omitting certain portions of the wiring and
apparatus not claimed by me as new. Fig.
8 1s a plan view of the top of the reversing
and cut-out switch.

I have shown my invention as adapted for
use with two motors and their respective re-
sistances, fields, and shunt-resistances for
weakening the fields. I shall call A the ‘¢ cir-
cuit,” which includes one of the motors and
any or all of its parts. Included in this A
circuit is also one of the operating-drums of
the controller.

Am, Ar, Af, As, and Ad are respectively
the motor-armature, the resistance adapted
to be put in circuit with the same, the mo-
tor-field, the resistance adapted to be put in
multiple with the same, and one of the con-
troller-drums. B, Br, Bf, Bs, and Bd are
similar parts of circuit B.

W' W2, &e., and X' X2 &e., are contacts
on Ad.

P'P? &e., are contact-fingers adapted to
come into contact with the W and X group
of contacts as the drum Ad is rotated. As
the mechanical arrangement of these drums
is well known in the art and forms no part
of my invention, I do not show or describe it.

Y' X% &e., and 7' 72, &e., are contacts
on Bd. :

Y Q7 &e., are contact-fingers adapted to
come into contact with the Y and % groups
of contacts as the drum Bd is rotated.

8" 8% &e., are contacts mounted on the
drum of the reversing and cut-out switeh in
six vertical series.

R' R? &e., are contact-fingers adapted to
be placed in contact with either of the six
series of the S group, as desired.

Referring to Ifig, 1, fifteen contact-fingers
are shown in each of the Pand Q groups. Of
the P group P’ and P¥ are connected with
fingers of the R group. P+ P5 PS, P? and P¥
are connected to various parts of the A eir-
cuit, so that if P’ is “live” and the P group
are in contact with either the W or X group
the current will pass through one, two, or all
of Ar, Af, or As, returning to the R group by
means of the conductor connected to P, Ag
the control of the current through Ar, Af,
and As forms no part of my invention, I do
not describe it in detail, but any one skilled
in the art can trace it out from the diagram,
To simplify the description, I show in Fig. 2
P'and P¥directly connected byadotted line.

Turning nowto thedrum Bd, Br, Bs,and Bf
are connected to the fingers of the Q group
in a somewhat similar manner to the P con.
nections to parts of the A cireuit. Q' is con-
nected to the same finger of the R group as
isP'. Q7and QY are connected to other fin-
gers of the R group. QF is connected to the
ground side of the circuit. For the same rea-
sons hereinbefore given for connecting P’ and
P%in Fig. 2 by a dotted line I show only four
of the Q group in Fig. 2 and connect them by
dotted lines. Q' and Q¥ are eonnected by a

dotted line, (marked Ca.) As Q' has no con-
nection with any of the Y group, the line Ca is
an open circuit except when the Z and Q
groups are in contact.

Cbh is a similar line
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connecbing Q7 and Q¥.  This line is an open
¢ireuit except when the Y and Q) groups are
in contact. Cecisasimilarline connecting
and QF. This line is an open circuit except
when the 7 and  series are in contact.

Referring to Fig. 2, the six vertical rows of
contacts in the S group correspond to the six
working positions ol the reversing and cut-
out switeh marked above the rows and again
in I'ig. 3. The R group of fingers are con-
neected as follows: R’ to P’ and ', R* to the
trolley-circuit T, I¥* to (, R' to the forward
actuating side of Am, R to P, RY to the
backward actuating side of Am, R to the
backward actuating side of Bm, R¥to ¥, RY
to the forward actuating side of B, RY to
the ground side of the cireuit.

Suppose the reversing-switeh to be placed
ab ““Go ahead” and the operating-drums so
that the W and Y groups are respectively in
contact with the P and Q groups. In these
positions of the drums the currentwould take
this path,’ T R*S' R' P’ PP R° §° R* Am, (for-
ward,) RY S SR Q7 Cb Q¥ R S° R? B, (for-
ward,) R7 8° STRIY, ground, thus going ahead
with both motors in series. Ieaving the re-
versing-switeh at the same position, but ro-
tating the operating-drums so that the X and
7 series are in contact with the P and Q se-
ries, the path of the current would be T R?
S" R/, here the current dividing, part of it
taking the path P’ P¥ R S3 R* Am, (forward,)
RS8R QF Ce QO ground, and another part
taking the path Q" Ca Q¥ R® S R B, (for-
ward,) R7S” 87 RY, ground, thus going ahead
with the motors in multiple.

Ifthereversingand cut-outswitch be moved
to “Back up,” the only essential difference
in the path of the current would be that from
R7 it would pass to 8'% thence to RS, so enter-
ing the armature Am on the backward actu-
ating side, and from RF it would pass by S!
to R7, thus entering B3 on its backward ac-
tuating side.

When the reversing and cut-out switeh is
turned to ““ A go ahead,” the path would be T’
R? 88 R P PR R SY R Am, (forward,) RSV
310 R ground, thus going ahead with only
motor A, Bd being inoperative.

When the reversing and cut-out switch is
turned to any of the four points which cut
out a motor, the drumsare only rotated a lim-
ited distance, the X and 7 groups not coming
in contact with the I> and Q groups.

When the reversing and cut-out switeh is
turned to ““ A back up,” the path is T R* 8%
R P PE RS S® RS Am, (backward,) R S® 3%
R, thus going backward with motor A only,
the drum Bd being out of circuit.

When the reversing and cut-out switeh is
at ““B go ahead,” the path is T R* S% R* QF
Ch QP R* 8B R? B, (forward,) R7 8% 8% RY,
ground, thus going ahead with motor I3, drum
Ad being out of cirveuit.

When the reversing and cut-out switch is
at “13 back up,” the path is T R? 3% R? Q7
Cb Q% R¥ BT Bm, (backward,) R? 8% RY,

ground, thus going backward with motor B
only, Ad being out of circuit.

It is now shown that by the use of my im-
proved controller any part of cither civeuit
A or cirenit B or that either of the operative
drums may be rendered inoperative from any
cause without forbidding the propulsion of
the vehiele upon which they are secured.

1 do not limit myself to the exact details
as herein described, for many modifications
can be made in the arrangement of the con-
tacts, conductors, &c.,without departing from
the scope of myinvention. NeitherdoIlimit
mysell to the use of my invention with any
particular form of mechanical construction
or arrangement of the controllers, nor to the
use of my invention on a vehicle supplied
with two motors, as I might have a plurality
of motors in each of the A and B eircuits set
forth.

What I claim, and desireto protect by Let-
ters Patent, is—

1. Inanelectric controller, incombination,
two movable groups of contacts adapted to
regulate the course of the current by engage-
ment with fixed contacts, and an electric
switch which affords means by which either
group alone or both of said groups may he
used to supply current.

2. In an electrically-propelled vehicle, a
plurality of motors, an electric controller hav-
ing twooperating groups of movable contacts,
part of sald motors and one of said groups
being in the same electric circuit, the rest of
said motors and the other of said groups he-
ing in another electric circuit, and a switch
having a plurality of operative positions,
some of said positions cutting out one of said
circuits, others of said positions cutting out
the other of said cirveuits, and a third set of
said positions cnfting out neither of said cir-
cuits.

3. In a controller for electric railways, two
operating-drums and an electric switch which
affords means wherchy cither drum alone or
both drums together may be used to supply
electric current for propelling the vehicle,

4. An electric controller containing two
operating-drums and a reversing and cut-out
switeh by the use of which either of said
drums may be used to regulate the current to
part of the motors, the other of said drums
being inoperative.

5. Anelectric controller comprising two op-
erating-drums and & reversing and cut-out
switeh, said switeh having a plurality of op-
erative positions, some of said positions cut-
ting one drum out of the working circuit,
others of said positions cutting the other of
said drams out of the working eircuit, and a
third set of said positions putting both of
said drums in the working eircuit.

6. In an electrically - propelled vehicle, a
plurality of motors, an electric controller hayv-
ing two operative drums, part of said motors
and one of said drums being in the same
clectrie circuit, and the rest of said motors
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and the other of said drums being in another
electric cireunit, and a switch havmo a plu-
rality of operamve positions, some of smd po-
sitions cutting out one of said circuits, oth-
ers of said posmons cutting out the other of
said circuits, and a third set of said posi-
tions cuttmw out neither of said circuits.
7. Ina eonmoller for electrie railways, in
combination, a reversing and cut-out switch

10 having seven opelatlve positions substan-

tially as, and for the purpose, set forth, and
two operating-drums each connected to parts
of the electrical apparatus carried by the car
for the purpose set forth.

In testimony whereof T have affixed my sig- 15

nature in presence of two witnesses.
GUSTAF VALLEY.

Witnesses:
Huco NORMAN,
. W. SMmITH.




