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To all whom It may concern:

Be it known that I, ELMER A. SPERRY, a
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga, State of
Oh1o, have invented certain new and useful
Improvements in Contmllels for Electric
Cars, (Case No. 526,) of which the following
1S a speelﬁcatmn

My invention relates to that class of con-
trollers which are used not only to vary the
current supplied to the motors in electric-
railway cars, but also to regulate the opera-
tion of these motors when used as generators
of current for energizing the magnets of elec-
tric brakes. These controllers are custom-
arily provided with two reversing-switches,
one to determine the direction in which the
car shall travel and the other to reverse the
connections of the armature and field coil of
the motor or motors at the time the power-
cireult is broken and the braking-circuits are
established. This second reversal is neces-
sary because the current generated by the
motor-armature 1s in the opposite direction
to the power-current, and if it were allowed
to flow through the field-coils in the opposite
direction to the power-current it would de-
stroy theresidual magnetism of the field-cores
and reverse the pole%.
only a waste of energy, but also a loss of
field strength just at the moment when it is
most needed to generate the braking-current.

The object of the present invention is to
simplify the construetion of such a controller
and lessen the cost by so arranging a single
reversing-switch that 1t will serve both for
reversing the direction in which the car shall
travel and also for reversing the relation be-
tween the armature and field coils when the
brake is to be used. In connectionwith this
single reversing-switch I use aregulating de-
vice separate from the controller for deter-
mining the direction in which the car shall
run. After this device is set it remains sta-
tionary, while the reversing-switeh is free to
move from one set of contacts to the other
under the eontrol of the main controller-han-
dle, with which it is connected in such a
manner that it is actuated in the interval be-

50 tween the ““off” position of the power-cireuit

This would entail not

and the first position on the brake side of the
controller.

T'he present mvention 1s an improvement
on the one described and shown in my appli-

cation, Serial No. 584,062, filed March 20,
1896. In said application I have claimed,

broadly, certain mechanism for effecting the
same results as are accomplished by the mech-
anism hereinatter set forth and specifically
claimed.

In the accompanying drawings, Figure 1 1s
an elevation, partly in section, ot the upper
portion of a controller embodying my 1nven-
tion. Ifig. 21s a partial plan view of the same.
If1g. 3 1s an end elevation of the rock-shafts.
Fig. 4 18 a plan of the tumbler. Iig.
plan of the movable connecting-rod.
6 and 7 are modifications.

Upon the back plate A are several suitable
bearings B, in which is journaled the main
shaft C, on which is mounted the controller-
cylinder D, provided with suitable contacts
for making any desired change in the circuit
relations of the motors. The contacts on once
side of the eylinder govern the power-circuit
and the speed of the motors, while those on
the other side control the braking-circuits.
The cylinder has in each case a step-by-step
movement regulated by a click-wheel I, with
whose notches engages a roller I, pivoted in
the end of a detent-pawl F' and held against
the wheel by a spring 7.

On the back plate A is secured a reversing-
switeh G of the customary double-pole type,
having two movable contacts or blades g ¢
insulated from each other and coupled by a
bar H, so asto move simultaneously. 'Three
stationary contacts ¢’ are arranged to be en-
caged by the blades gand are connected elec-
trically with the terminals of the armature-
coils, the middle contact with one terminal
and the upper and lower contacts with the
other terminal. The upper blade g 1s con-
nected through the field-coil with the control-

IFigs.

ler-contacts, and the lower blade 1s grounded.

These parts and arrangements of cireults are
more fully shown in my other application
aforesaid. 'The present invention relates to

5is a
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set as to move 1n accordance with the diree- | groove m?very accurately and thus insure the

tion inwhich the caris totravel. The bar I
of the reversing-switch is pivotally conneeted
with two rock-arms I KX on rock-shafts ¢k,
sultably journaled in brackets L, secured to
the back plate A. The shafts are arranged
one above the other, as shown in Kig. 1, and
are provided with rock-arms I' I, which ex-
tend pasteach other and carry wrist-pins ' %/,
whose axes are in line when the reversing-
switch 18 open, as shown in Fig. 1.

- In order to actuate the rock-armsand move
the blades of the switch to close it, I provide
a connecting-rod M, which has at one end an
eye M, fitting the wrist-pins2'%’. The thick-
ness of the rod at the eye isnot greater than
the length of one of the pins, so that the rod

can be slid from one pin to the other and will
be received wholly, thereupon leaving the
other disengaged.
18 connected with the back plate A bya link
N and carries a friction-roller M', which is ar-
ranged to be engaged by ribs e, formed on or
attached to the upper side of the click-wheel
E, and constituting together a cam-slot which
opemtes to 1*ee1procate the rod M lengthwise,
and thus rock the shaft with Whmh the rod
I1s 1n engagement.. If thisis thelower shaft,
the blades will be lifted when the cylinder D
is turned to put on the power and the motor
will run in one direction, say forward. If
the upper rock-shaft is actuated, the blades
will be lowered and the car will travel in the
other direction or backward. Similarly, if
the lower rock-shaft being engaged and the
carrunning forward, the cy lmder D 1s turned
in the opposn;e direction to close the braking-
circuits the blades ¢ will be lowered and ihe
circult through the armature-coils will he re-
versed. The same result is produced if the
carisrunning backward, with the upper rock-
shaft engag ed, and the eylmder D 1s rotated
baehward to put on the brake, the blades be-
ing thereupon lifted to reverse the armature
eonnecuon%

For the purpose of shifting the rod M from

one pin to the other I prowde an upright

stem O, journaled in a bracket I, and carry-
ing at its lower end a horizontal tumbler P,
provided on its lower side W1t]1 aQ (31*&111{-1)111
p, engaging with a groove 7' in the upper side
of the rod M. When the stem O is given a
partial turn, the pin p carries the 1*0(1 M to
one side or the other. The groove m' being
lengthwise of the rod permlts the rod to be
110 Ved lengthwise irrespective of the pin. A
lug p" on the tumbler limits the movements
thereof by striking the fixed stops [ on the
bracket T/. The end of the tumbler P has a
downward-curved flange p* which engages a
transverse groove m?® near the roller M while
the stem O is being turned, so that during
this time the rod M 1S posﬂzwely locked and
cannot move to close the switch. The mid-
dle portion of the flange is made slightly

thicker than the end pmtwns so as to iit the |

The other end of the rod |

under side of a cross-head T', for

exact alinement of the two wrist-pins 2" and
' to facilitate the transfer of the rod from
one to the other. Inorderthatthe controller
may be left with the switch locked open, a
spring-detent R is arranged to engage with a
VY-shaped notch in a lug P’ on the upper side
of the tumbler when the parts are in a mid-
way position, as shown in Fig. I. The con-
tacts on the cylinder D are so arranged that
the movement of the rod and the reversing of
the switch take place between the off posi-
tion of the power and the first braking posi-
tion. It will be seen that no circuit changes
can be made by the controller-cylinder until
the reversing-switch has completed its move-
mendt.

In case 1t 1s desired to use a cyhnducal re-
versing-switch the modification shown in Kig.
0 can be employed. The diskor dram S car-
ries the contacts s, coacting with fixed con-
tacts or brushes 8’ S'. On the disk are two
diametrically opposite wrist-pins s', adapted
to engage with semicircular flanges ¢ on the
med on the
connecting-rod M. The crank-pin p on the
tumbler I? throws the cross-head to one side
or the other and causes one or the other of the
langes ¢ to engage with a pin s, so thatwhen
the 1od is actuated the disk S will e partly
rotated to change the contacts on which the
brushes rest. |

In Fig. 7 the wrist-pins are placed on a
rock-arm U,which carries brushes ., adapted
to coactwith a set of contacts on a stationary
disk or drum V. |

In these modifications the arm and the
rock-arm U serve as the oscillating or rock-
ing element or device, which is actuated by
the reciprocating rod M, so that these parts
correspond with the two rock-shafts shownin
Kig. 1.

IHaving thus described my invention,what
I claim is—

1. The combination with a controller-cylin-
der, of a switch for reversing the armature
connections, a rocking device arranged to ac-
tuate said reversing-switch, a connecting-rod
arranged to be actuated by the cylinder, and

means for engaging said rod with and disen-

gaging it from the rocking device, substan-
tially as described.

2. The combination with a controller-cylin-
der, of a switch for reversing the armature
connections, a rocking device controlling the
changes of said switch,and carrying two wrist-
pins, a connecting-rod arranged to be actu-
atec by the eylmder, and means for causing
sald rod to engage with one or the other of
sald pins, substantially as described.

3. The combination with a controller-cylin-
der, of a switch for reversing the armature
eonnechons, a rocking device controlling the
changes of said smtch and carrying two erst—
pins, a connectinﬂ-rod arranged to be recip-
rocated by the cy lmder and means for mov-
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ing said rod laterally to cause it to engage
W 1Lh one or the other of said wrist-pins, Stb-
stantially as described.

4. The combination with a controller-cylin-
der of a switch for reversing the armature
connections, a rocking device controlling the
changes of said switch,and carrying two wrist-
pins, a connecting-rod arranged to be recip-
rocated by said eylinder and having a groove,
and a stem carrying a emn]&—pm en aging

with said groove to move the rod laterally,-

substantially as described.
5. The combination with a controller-cylin-
der, of a switch for reversing the armature
connections, a rocking device controlling the
changes of said switch,and carrying two wrist-
pins, a connecting-rod arranged to be recip-
rocated by said cylinders, and provided with
a lengthwise groove near one end and a trans-
verse groove near the other end, a stem jour-
naled near the rod, and a tumbler on the stem
having a crank-pin engaging with the length-
wise groove and a ﬂanﬂe engaging with “he
tr .;msvel Se gTroove, snbstantmlly as desembed
The combmatmn,wuh a controller-cylin-
der, of a switch for reversing the armature
connections, a rocking device controlling the
changes of said SWltCh , & connectin 0*-10{1 car-

- ryling a roller at one end, means for connect-

30

ing the rod with the rockin g device, and cam-
ribs on the cylinder engaging with said roller
to reciprocate the rod, substantially as de-
seribed.

7. The combination with a controller-cylin-

der, of a switch for reversing the armature

connections, a pair of rock-shafts each having

an arm pivotally connected with said switeh
and an arm carrying a wrist-pin, a connect-
ing-rod having an eye fitting said pins, means
for 1‘6011)1‘00&11111*3‘ the rod, when the cylinder
1s rotated, and means for shifting said rod
from one to the other of said pins, substan-
t1ally as described.

The combination with a controller-cylin-
del‘ of a switeh for reversing the armature
conneetions, a palir of 1*ock-slmfts each having
one arm pivotally connected with the switeh,
and one arm provided with a wrist-pin, said
pins having their axes in line when the switch
18 open, a connecting-rod having an eye fit-
ting said pins, means for reciprocating the
rod when the cylinder is turned, means for
shifting the rod from ome pin to the other,
and & locking device having means for accu-
rately alining said pins when the rod is to be
shifted, substantially as described.

J. The combination with a controller-¢ylin-
der, of a switeh for reversing the armature

connections, a pair of rock-shafts pivotally

connected with the switch, wrist-pins carried
by said shafts, a connecting-rod having an
eye fitting said pins, a stem carrying a tum-
bler to shift said rod from one pin to the other,
and an arm having a locking-flange to engage
& transverse groove in the rod, said flange
having a thicker middle portwn substanhally
as descmbed

ELMER A. SPERRY.

Witnesses:
M. NIELSON,
C. NIELSON.
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