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To all whom it may concern:

Be it known that I, Jammes E. ScmooL-
FIELD, a citizen of the United States, resid-
ing at San Francisco, in the county of San
Francisco and State of California, have in-
vented a new and useful Improvement in
Safety Appliances for Tramway-Cars, of
which the following is a specification.

My invention relates to a safety appli-
ance for the prevention of boarding and
alighting accidents on tramway cars, and
the objects of my improvement are, first, to
prevent the car from being started when a
person is on a step; second, to lock the con-
troller in the “ off” position when the car is
at rest and a passenger is upon a step;
third, fo prevent the persons treading upon
the steps when the car is in motion from
interfering with the operating mechanism
of the car, regardless of the position of the
controller handle. T attain these objects by
the mechanism and electric circuits illus-
trated in the accompanying drawings, in
which—

Figure 1 shows the appliance and circuits
when the car is at rest and pressure is being
exerted upon a step thereof. Fig. 2 is a
view of the controller and handle, locked in
the “off ” position, referred to in Fig. 1,
and the electro-magnet and mechanism em-
ployed for locking said controller. ¥ig. 3
1s a view of the controller locking device
when the steps are clear regardless of the
position of the controller handle. Fig. 4

5 1s a side elevation of the circuit closer op-

erated by the steps to close the controller
locking circuit when a passenger is upon
a step. Fig. 5 is a view of the circuit con-
troller showing the controller locking cir-
cuit opened when the car is in motion. Fig.
6 is a side elevation of the controller handle.

Like characters and numerals of reference
indicate the same or similar parts through-
out the several views.

The numeral 1 represents the trolley wire
having the trolley 2 bearing thereupon.

The numeral 3 represents the controller
having the trolley terminal 4 therein which
is connected with the trolley by means of
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the wire 5. The controller 3 has a cylinder
6 adapted to be rotated when the handle 7
is turned to the first and each succeeding
“ point.” The segment 8, attached to said
cylinder, shall therefore be deemed to en-
gage the trolley terminal 4 at all times when
the controller handle 7 is turned to the “ on”
position. Connected to the cylinder 6, is the
wire 9, in the motor circuit, which leads to
the terminal 10 of the motor 11, and from
the motor the wire 12 leads from the ter-
minal 13 to ground on the truck 14. Thus
it will be observed that the car can be
started by turning the controller handle 7
to the “on” position and permitting the
current from the trolley 1 to pass through
the trolley 2, wire 5, terminal 4, segment 8,

cylinder 6, wire 9, terminal 10, motor 11,

pole 18, wire 12 to ground on the truck 14.
The wire 9 also has a tap connection, wire
9’, leading to the high resistance windings
16, of the circuit controller 15 and from
which the wire 16" leads to ground. The
circuit controller 15 has two windings 16
and 17, winding 16 being of high resistance
and winding 17 of low resistance, the same
having cores 18 and 19 connected by bar 20,
and a movable armature 21, the latter being
secured to the lever 22. The magnetic cir-
cuit being completed through armature 21,
core 18, bar 20, and core 19. The lever 22
is hinged to the frame 23 at 24 and is fitted
with an insulated cap near one end which is
adapted to touch the spring contact finger
26 when the windings 16 and 17 are de-
magnetized, see Fig. 1, and raise contact

finger 26, causing it to break contact with

the rigid finger 27 when the armature 21 is
attracted by either of the windings 16 or
17, see Fig. 5. The contact fingers 26 and
97 are held in place by insulated blocks 28,
29 and 80, secured to the frame 23 in any
suitable manner.

The controller cylinder 6 is fitted with
two insulated segments 31 and 32 which are
connected by the bar 33. These segments
are adapted to engage contacts 84 and 35
only when the controller handle 7-is turned
to the “off” position, see Fig. 1, and to
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break contact with the contacts 34 and 35
at the shortest interval possible before the
segment 8 engages the trolley terminal 4,
which oceurs at the first © point.” It should
also be noted that this construction is in-
tended to cause the segments 81 and 32 to
engage contacts 84 and 35 as soon as seg-
ment 8 breaks contact with the terminal
contact 4, which occurs between the first
“point” and the “ off ” position. Connected
to the contact 35 is a wire 36 which connects
with wire 9 leading to the terminal 10 of
the motor 11, while the contact 84 has a
wire 37 lemdmo to the low resistance wind-
ing 17, and from which winding a wire 38
connects with the wire 12 leading from the
terminal 18 of the motor 11 to Orouncl on
the truck 14.

The wire 5 has a wire 39 leading to the
electro- mafrnet coil 40 of the controller lock-
ing clev1ce, and from which coil a wire 41
leads to a blade contact 42 of the circuit
closer 43.

The controller locking device is composed
of an electro-magnet coil 40, of the solenoid
type, which has an armature 44 slidable
therein, see Figs. 2 and 3. The armature 44
is slotted to receive the locking lever 45 to
which it is secured by any suitable means at
46, and is normally forced ontwardly from
the coil 40 by means of the spring 7, see
Fig. 8. The locking lever 45 is pivoted to
the controller top 48 at 49 and has a semi L
shaped projection (hook, latch or pin) 50,
which is adapted to engage lug 51 of the
controller handle 7 (mlthouvh it is adapted
to engage any segment of the cylinder 6, or
any stop, lug or proyectlon that may be fitted
to any part of said controller which is moved
to start the car, or to be inserted in any slot,
hole or openmo if a pin be used instead of a
hook or latch), locking the handle 7 in the
“off? pos1tlon, when the coil 40 becomes
energized and attracts the armature 44, see
Fig. 2 against lug 52 which is fastened to
the controller top 8.

The controller handle 7, see Fig. 6, com-
prises a metal casting suitably adapted to
control the movement of the cylinder 6 and
is provided with a lug 51 for engaging the
lug 52 of the controller top 48 to stop the
hanclle 7 in given positions. It 1s the lug 51
that is trapped between the lug 52 and the
locking lever projection 50 when the coil 40
is energized.

The circuit closer 43, see Fig. 4, comprises
two insulating plates 53 and 54 fastened to-
gether by means of posts 55 and 56. At-
tached to the plate 53 is a metallic hinge
block 57 to which the knife blade 58 1is
hinged near one end by means of a bolt 59.
The other end of said knife is normally free
but is adapted to engage blade contact 42
when pressure is applied to the tread of the
step. Movable longitudinally in said hinge
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block is an insulated plunger 60, pivoted at
61 to the knife 58. The other end of the
plunger 60 is secured to the movable tread
61 of the step 62 in any suitable manner.
The step 62 has a fixed portion 63, fastened
to the hanger 64 by means of bolts 65, there
being any suitable number of said bolts
hangers etc. to properly support the step
which is secured to the platform 66. The
movable tread 61 of the step 62 is fastened
to the fixed portion 63 by means of hinges
67 and is normally held in an elevated posi-
tion by means of springs 68. Thus it will
be observed that when pressure is applied
to the tread 61, the plunger 62 is forced
downwardly causing the knife 58 to engage
blade contact 42.

The hinge block 57 has a wire 69 connect-
ed to it and leading to the rigid contact
finger 27 of the circuit controller 15, while
the spring contact finger 26 has a wire 70
leading to ground.

The operation of the appliance is as fol-
lows: When the car is at rest, the controller
handle 7 in the “ off ” pos1t1on and pressure
is being exerted upon the tread 61 of the
step 62 see Fig. 1, the knife blade 58 of the
step switch 43 is forced downwardly and en-
gages the blade contact 42, closing the con-
troller locking circuit and permitting the
current from the trolley wire 1 to pass
through the trolley 2, wire 5, wire 39, con-
troller locking coil 40, energizing the same,
wire 41 blfmde contact 49, Tnife 58, hinge
block 57, wire 69, contact ﬁn0e1 27, contact
finger 26 and wire 70 to omund Upon
the coil 40 becoming energized the armature
44 is attracted causing the lever 45 which is
pivoted to the contr oller top at 49 to bring
the projection 50 into eng‘aoement with the
lug 51 of the controller handle 7, trapping
the latter between the lever progectlon 50
and the lug 52 of the controller top 48, thus
p1event1n<r the handle 7 from being turned
until the step is cleared. The 1nstant how-
ever, pressure is relieved from the tread 61,
spring 68 causes it to rise, lifting the plunger
60 and disengaging the knife 58 from the
blade contact 42, and opening the circuit,
see Fig. 4. then the coil 40 is clemfwnet-
ized, the spring 47 forces the armature 44
outwmrdly and the lever projection 50 away
from the handle lug 51, to the position
shown in Fig. 3, perm1tt1n0‘ the handle 7 to
be turned to start the car. W'henevel the
handle 7 is turned to the “on” position, see
Irig. 8, the cylinder 6 is 1ot‘1ted connecting
the seoment with the trolley terminal 4, in
which event the current passes from ‘the
trolley wire 1, through the trolley 2, wire 5,
terminal 4, seoment 8, cylinder 6, wire 9
terminal 10 motor 11, terminal 18 and wire
12 to Oround on the truck 14, thereby
starting “the car. At the same instant the
current passes through the wire 9, part of it
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is diverted through wire 9, winding 16, and
wire 167, to ground, thereby energizing the
winding 16, attracting the armature 21 and
causing the lever 22 to raise the cap 29,
breaking the connection between the circuit
controller fingers 26 and 27, see Fig. 5, thus
opening the controller locking circuit be-
tween the circuit closer 43 and ground
and preventing the coil 40 from becoming
energized when a person is riding upon a
step. As soon, however, as the conftroller
cylinder 6 is turned to the “off” position,
see Figs. 1 and 2, the motor current will be
interrupted between the terminal 4 and seg-
ment 8, the winding 16 will become demag-
netized, release the armature 21, permit the
finger 26 to drop and close the controller
lock circuit, as shown in Fig. 1. Should a
person be riding upon a step at that time,
the controller locking circuit would be closed
at blade contact 42 and knife 58, causing
the coil 40 to become energized, attract the
armature 44, lock the controller handle 7
and bring the car to a stop.

Since 1t becomes necessary for a motor-
man to turn the controller cylinder 6 to the
“on” and “ off ” position frequently between
regular stopping points, it is therefore de-
sirable to prevent interference with the oper-
ation of the car by persons riding on a step,
regardless of the position of the controller
cylinder 6, or whether the car is running
under power from the trolley or is coasting.
Tt is a well known fact that a motor driven
under power other than is supplied to it
by an electric current, generates a current of
its own, and it is this source of energy which
I employ to energize the low resistance
winding 17 of the circuit controller 15, to
accomplish the same functions when the car
is coasting and the controller cylinder in
the “off 7 position, as is performed by the
high resistance winding 16 when the motor
is driven under power from the trolley and
the controller cylinder 6 is in the “on” po-
sition. It is to be noted that while the term
“ dynamo-electric-machine ” is used in the
claims, it is intended to be generic to either
a motor, magneto, generator or dynamo,
since a magneto geared to the car axle, might
be employed to energize a coil such as the
low resistance winding 17, to perform the
same functions as are performed by the high
and low resistance windings 16 and 17, 4. e.
to energize a circut controller magnet to in-
terrupt the controller lock circuit when the
car is in motion. It will therefore be ob-
served that when the car is running under
power from the trolley and the controller
cylinder 6 is turned to the “ on” position by
the handle 7, see Fig. 3, the low resistance
circuit, contact 35, wire 36,wire 9, terminal
10, motor 11, terminal 13, wire 12, wire 38,
winding 17, wire 37, contact 34, will be
opened since the segments 81, 32 and bar 33

8

have been rotated with the cylinder 6. How-
ever, when the cylinder 6 has been turned to
the “ off ” position, the segments 31 and 32
engage contacts 34 and 85 the instant the
segment 8 breaks contact with the terminal
4. And since the current generated by the
motor travels through the low resistance
circuit, motor 11, terminal 10, wire 9, wire
36, contact 35, bar 83, contact 84, wire 37,
winding 17, wire 88, wire 12, terminal 13,
the low resistance winding 17 becomes ener-
gized before the high resistance winding 16
loses its magnetism, consequently the arma-
ture 21 remains attracted and keeps the con-
troller locking circuit interrupted, see Fig. 5,
as long as the motor is running. When such
a condition exists, a person riding upon a
step cannot interfere with the operation of
the car by actuating the controller locking
device. But when the car is at rest and the
controller locking circuit is closed by the
circuit controller fingers 26 and 27, if pres-
sure be exerted upon the tread 61, the circuit
will be closed at the circuit closer and cause
the locking coil 40 to become energized and
lock the handle 7 and the cylinder 6 in the
“off ” position. Nor can the motorman start
the car until the step is released and the coil
40 de-magnetized.

The particular form of the different parts
of my invention as herein shown and de-
scribed is not to be deemed material and I
do not limit myself to them. Neither is the
specific location in the car itself of the parts
involved of any consequence. The locking
device as shown in the drawings is applied
to the handle 7, whereas it is adapted to en-
gage any movable part of the controller that
1s used in starting the car, for instance, the
cylinder 6 may be fitted with a stop or the
segments 8, 81 or 32 may be employed in-
stead of the lug 51 of the handle 7. All that
is essential to the operation of the appliance
as described is that of the relation of the
several parts to each other and circuits be
preserved.

Changes within the scope of my invention
may be made without altering the principle
involved.

My claims are:

1. In a safety appliance, a car, car con-
trolling means, locking means for said car
controlling means, and automatic means for
rendering said locking means inoperative,
substantially as described.

2. In a safety appliance, a car and con-
trolling means therefor, electrically operated
locking means for rendering said car con-
trolling means inoperative, and automatic
means for rendering said locking means in-
operative, substantially as described.

3. In a safety appliance, a car, a movable
member on said: car, car controlling means,
electrically operated locking means for ren-

dering said car controlling means inopera- *
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tive, means operated by said movable mem-
ber for actuating said locking means, and
automatic means for rendering said locking
means inoperative, substantially as described.

4. In a safety appliance, a car, a movable
member on said car, a circuit closer, car con-
trolling means, locking means for rendering
said car controlling means inoperative, of
which said circuit closer forms a part, means
for actuating said circuit closer to energize
said locking means when said movable mem-
ber is out of its normal position and means
to automatically interrupt said locking
means, substantially as described.

5. In a safety appliance, a car, a movable
member on said car, means for holding said
movable member in a normal position, car
controlling means, locking means for render-
ing said car controlling means inoperative,
a circuit closer forming a part of said lock-
ing means and operated by said movable
member in an abnormal position for excit-
mg said locking means, and means for ren-
dering said locking means inoperative, sub-
stantially as described.

6. In a safety appliance, a car, a movable
member on said car, car propelling means,
a controller for controlling said car propel-
ling means, means for locking said control-
ling means in the “ off ” position for render-
ing said car propelling means inoperative
when said movable member is in an abnor-
mal position, and automatic means for ren-
dering said locking means inoperative, sub-
stantially as described.

7. In a safety appliance, a car and pro-
pelling means therefor, including a con-
troller having a rotatable shaft, an electro-
magnetic lock for said shaft, a movable step
for said car, means operated by said step
for exciting said lock, and autematic means
controlled by said car propelling means for
rendering said lock inoperative, substan-
tially as described.

8. In a safety appliance, a car, a movable
step on said car, a circuit closer operated by
said step, a motor, a motor circuit, a con-
troller for the motor, a controller lock, a
circuit including said lock and cirenit closer
for preventing the operation of the car
when pressure is present upon said step, and
means to prevent the operation of said lock,
regardless of pressure upon said step, sub-
stantially as described.

9. In a safety appliance, a car, a movable
member on said car, a motor, a controller
for the motor, a lock for the controller,
means for exciting said lock, a circuit closer
operated by said movable member and form-
ing a part of said locking means, a circuit-
controller controlled by said motor and con-
troller comprising windings and means for
interrupting said locking means to energize
sald windings from said motor and con-
troller, and means to keep said locking
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means interrupted at predetermined inter-
vals, substantially as described.

10. In a safety appliance, a car, a mov-
able member on said car, a motor, a motor
circuit, a circuit-closer operated by said
movable member, a controller for the motor,
a controller lock, a controller lock circuit,
of which said circuit-closer forms a part, a
circuit-controller having windings of high
and low resistance circuits for said wind-
ings, means to bridge the low resistance
winding across the terminals of the motor
and energize the same, means to energize
the high resistance winding from the motor
circuit, and means comprised in said cir-
cuit-controller and controlled by said wind-
ings to interrupt said controller lock cir-
cuit, as set forth.

11. In a safety appliance, a car, a movable
member on said car, a motor, a motor cir-
cuit, a controller for the motor, a circuit-
closer operated by said movable member,
an electro-magnetic controller lock, a cir-
cuit for actuating said lock including said
circuit-closer, a circuit controller having
windings of high and low resistance, cii-
cuits for said windings, means comprised in
said circuit-controller and operated by said
windings to interrupt said locking circuit,
means to bridge the low resistance wind-
ngs across the motor terminals and ener-
gize the same, and means to energize the
high resistance winding from the motor cir-
cuit, substantially as described.

12. In a safety appliance, a car, a movable
member, on said car, a motor, a motor cir-
cuit, a controller for the motor, a circuit-
closer operated by said movable member, an
electro-magnetic controller lock, a circuit
for exciting said lock including said civ-
cuit-closer, an electro-magnetic-circuit-con-
troller having windings of high and low re-
sistance, and comprising means controlled
by said windings to interrupt said lock cir-
cuit, cireuits for said windings, means gov-
erned by said controller to bridge the low
resistance winding across the motor termi-
nals to energize said windings to interrupt
said lock circuit, and means to connect the
high resistance winding in multiple with
said motor to energize said windings to in-
terrupt said lock circuit, substantially as
described.

13. In a safety appliance, a car, a movable
member on said car, a motor, a motor circuit,
a controller in said motor circuit having a
rotatable shaft and handle, an electrically
operated lock for said handle and shaft, a
circuit for exciting said leck, a ecircuit-
closer operated by said movable member
and forming a part of said lock circuit step,
an electro-magnetically - operated - circuit -
controller having windings of high and low
resistance, and comprising means controlled
by said windings to interrupt said lock cir-
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cuit, circuits for conducting current to said
windings, means governed by said con-
troller handle and shaft to close the circuit
to energize said low resistance winding
when said controller handle and shaft oc-
cupy the “off 7 position, and means to en-
ergize said high resistance winding from
said motor circuit, substantially as described.

14. In a safety appliance, a car, a movable
member on said car, a motor, a motor cir-
cuit, a controller, a lock for said controller,
a circuit for exciting said lock, a circuit
closer in said lock circuit operated by said
movable member for locking said controller
in the “off? position, a circuit controller
having windings of high and low resistance,
and comprising means to interrupt said lock
cirenit, circuits for said windings, means
governed by said controller to bridge the
low resistance winding across the motor
terminals to energize the same, and means to
energize the high resistance winding from
said motor circuit,substantially as described.

15. In a safety appliance, a car, a step
provided with a movable tread, means for
holding said tread in an elevated position, a
motor, a motor circuit, a controller for the
motor having a movable handle and shaft,
an electro-magnet lock for locking said han-
dle and shaft in the “ off  position, a cir-
cuit for actuating said lock, a circuit closer
operated by said tread and forming a part
of said lock circuit, a circuit controller hav-
ing windings of high and low, resistance,
circuits for energizing said windings, means
comprised in said circuit-controller and op-
erated by said windings to interrupt said
lock circuit, means governed by said con-
troller to bridge the low resistance winding
across the motor terminals and energize the
same, and means to connect the high resist-
ance winding “in multiple ” with the motor
and energize the same, substantially as de-
seribed.

16. In a safety appliance, a car, a movable
member on said car, a motor, a motor cir-
cuit, a controller having a rotatable handle
and cylinder, a lock adapted to trap said
handle and cylinder in the “ off ” position
and prevent their release, a circuit for ex-
citing said lock, a circuit closer in said cir-
cuit operated by said movable member, a
circuit-controller having windings of high
and low resistance and contacts forming
parts of said lock circuit, circuits for said
windings mechanism operating said con-
tacts and comprised in said circuit-control-
ler to interrupt said lock circuit, said mech-
anism being actuated by said windings,
means to bridge said low resistance winding
across the terminals of the motor and en-
ergize the same when the handle and cyl-
inder of the controller are in the “off”
position, and means to energize the high
resistance winding from the motor circuit

S

when the motor is receiving current, sub-
stantially as described.

17. In a safety appliance, a car, a movable
member on said car, a dynamo-electric-ma-
chine, a circuit for said dynamo-electric-
machine, a controller in said circuit, a lock
for said controller, a circuit for exciting
said lock of which circuit a circuit-closer
operated by said movable member forms a
part, a circuit controller having windings
of high and low resistance, a circuit for en-
ergizing the high resistance windings from
said dynamo-electric-machine circuit, a cir-
cuit to energize the low resistance winding
by the current from said dynamo-electric-
machine, and means comprised in said cir-
cuit-controller and controlled by said wind-
ings to interrupt the lock circuit when either
of said windings is energized, substantially
as described.

18. In a safety appliance, a car, a movable
member associated therewith, a dynamo-
electric-machine for propelling the car, a
dynamo-electric-machine-circuit, a control-
ler in said circuit, an electro-magnetic lock
for said controller, a circuit for exciting
said lock, a circuit closer in said lock circuit
operated by said movable member in its ab-
normal position, a circuit controller having
windings of high and low resistance, circuits
for said windings, means comprising in said
circuit-controller and controlled by either of
said windings to interrupt said lock circuit,
and to close the lock circuit upon the de-
energization of said windings, means gov-
erned by said controller to energize the low
resistance windings from the current from
the dynamo-electric-machine, means to en-
ergize the high resistance winding from the
dynamo - electric- machine circuit, substan-
tially as described.

19. In a safety appliance, a car, car con-
trolling means, a dynamo-electric-machine,
locking means for rendering inoperative
said car controlling means, and means con-
trolled by said dynamo-electric-machine for
rendering said locking means inoperative,
substantially as described.

20. In a safety appliance, a car, a movable
member on said car, car controlling means,
locking means and circuits for rendering
said car controlling means inoperative, a cir-
cuit for said locking means a circuit closer
in said circuit operated by said movable
member for exciting said locking means, an
electro - magnetically operated circuit - con-
troller having contacts forming parts of said
locking circuit, and a dynamo-electric-ma-
chine for supplying current to the windings
of said circuit controller to interrupt said
locking circuit, substantially as described.

21. In a safety appliance, a car and con-
trolling means therefor, a movable member
on said car, a lock to prevent the operation
of the car, circuits for exciting said lock, a
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circuit - closer controlled by said movable | controller windings to interrupt said lock
member and forming a part of said lock cir- | circuitand cireuits for energizing said wind-
cuit, an electro-magnetically operated cir- | ings, substantially as described.

cuit - controller havmo contacts forming JAMES E. SCHOOLFIELD.
parts of said lock circuit a dynamo- electric. Witnesses:

machine operatively connected with the car A. V. BrapsHaw,

wheels for supplying current to said circuit Jamzs S, Trioro.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”




