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To all whom 1t may concer:
Be it known that we, WILLIAM B. POTTER
and FRANK E. CAsE, citizens of the United

‘States, residing at Schenectady, county of

Schenectady, State of New York, have in-
vented certain new and useful Improvements

in Means for Preventing the Improper Ma-

nipulation of Air-Brakes, (Case No. 751,) of
which the following is a specification.

provide adevice which shall preventimproper
manipulation of air-brake apparatus upon an
electrically-propelled vehicle or train.
manifest that in those instances where an
glectric brake is ordinarily used it would lead
to complication and perhaps to accident to
be employing the air-brake apparatus at the
same time; and it is the object of the inven-
tion to provide interlocking means between
the electric brake and the air-brake appara-
tus such that the latter can be brought into
action only when no current is lowing in the
electric-brake apparatus. Such an arrange-
ment is also provided thattheair-brake can be
operated only after an attempt has been made
tostop the train by the electric braking appa-
ratus. Wheretrainsor carsare operated with
both classes of devices, theair-brakeisordina-
rily used as a reserve apparatus to be operated
only on those occasions when for any reason
the electric brake fails. Thisis the better ar-
rangement, because the air-brake 1s a con-
sumer of energy from the centralstation,while
the electricbrake asordinarily operated either
uses less energy where trolley-current is em-
ployed or in those instances where current
from the motors operated as generators is
used no energy whatever is taken from the
central station. |
so arranged that where the electric brake is
operative the air-brake cannot be used; bub
when the former apparatus fails it releases
the interlocking mechanism, so that the air-
brake may then be employed. To effect this,

a stop is provided in the controlling device
for the ordinary operating-lever of the air-

brake and an electromagnetic detent opera-
ted by current-flow. If the brake he opera-
ted from the trolley, then the coil cf the elee-

so tromagnet wounld be in the trolley-circuit;

It 18

The interlock ig therefore

T is the trolley or source of current.

| but if it be operated from any other source

of power the coil would be included in the cir-

“cuit of the latter.

The accompanying drawings show an ar-
rangement within the invention, Figure 1
showing an air-brake apparatus and a con-
troller with the top removed and the inter-

lock in position, Fig. 2 being a diagram of eir-
- | cuits.
The present invention has for its object to |

In Fig. 1, A is the controller, of which B B’
are the switch-cylinders. The controller is
one of a type well known in the art, in which
the cylinder B, for instance, would be used

for regulating the propelling-motors and the

cylinder B’ for actuating the electric brake.
It is of course unimportant what type of con-
troller is used, the invention being capable
of nuse with any preferred form. Upon the
Jatter cylinder is fixed the cam C, having the
concentric portion ¢’, a second concentric por-
tion ¢?, of smaller radius, and a notch c?, the
purpose of which will be presently explained.
Codperating with the cam is the lever D, car-

rying the cam-roller d and having a slotted
link connection d’ with the lever I, by which
the air-brakeis operated. The lever I iscon-

nected to a spring f. An electromagnet K,
having a coil E', acts through its armature ¢’
to hold the lever D in the illustrated position.

The air-brake apparatus is well understood
and need only be briefly referred to. The
pipe G' communicates with the train-pipe G
and carries a valve, to which the lever F is
connected. K is the triple valve, I the cyl-
inder, and II the auxiliary reservoir.

The circuits of the apparatus are shown 1n
Fig. 2 illustrated as applied to a trolley-op-
erated brake. Nothingintheinventionlimits
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it, however, in this regard, and any conven-

ient source of braking-carrent or any class of
electric braking apparatus may be employed.
H 18, as
before, the electromagnet. M is the motor,
which is geared by pinion and gear O O’ toa
drum N, winding up the brake-chainN'. As
long as current flows in the coil X' of the elec-

tromagnet the lever D is held in itsillustrated
position and the lever F, controlling the air-
brake mechanism,cannot beoperated. W hen,
| however, the current fails in the coil E', the 100
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spring f draws up the lever I and depresses |

the cam-roller . Itis manifest that as long
as the cylinder B',carrying the cam C, remains
In its illustrated position the lever F cannot
move; but when the attempt is made to apply
the electric brake the roller will follow the
surface c°of the cam and turn on the air-
brake, exhausting the train-pipe and throw-
ing the braking apparatus into action in the
ordinary way for a service-stop. Should the
occasion be urgent, however, the motorman
by turning the eylinder B until the notch 8
comes under the roller would open wider the
air-release valve and apply the ““emergency-
stop,” so called, of the air-brake, the parts
thenstanding as shown in dotted lines. Thus
if the electric braking apparatus be in order
the air-brake will not be applied; but should
the former for any reason fail the same mo-
tion by which the engineer or motorman or-
dinarily operates the electric brake will turn
on the air-brake either to the ordinary or
emergency position, according to the urgeney
of the case, without special attention on the
part of the engineer.,

The cam C is so constructed and arranged
that when the brake-actuating current fails
the cam-lever roller willengage with the cam
at such a point that the air-brake is applied
at that moment in the same degree as the
service-brake. Ifa further movement of the
brake-handle occurs, the air-brake is applied
to degrees of effectiveness like those result-
ing from the application of the service-brake
at like positions of the brake-handle.

It is manifest that other arrangements
might be devised which would operate in the
way outlined; but any device in which upon
the failure of the service-brake a reserve-
brake of any kind is antomatically thrown
into action would be within the scope of this
invention.

What we claim as new, and desire to secure
by Letters Patent of the United States, is—

1. The combination with a service-brake
and a reserve-brake, of means whereby the
failure of the former while in operation causes
the setting of the latter.

2. T'he combination with a service-brake
and a reserve-brake, of means whereby the
failure of the former at any time causes the
setting of the latter with the same degree of
force exerted by the former at that time.

3. The cecombination of a service- brake
mechanism having ordinary stop and emer-
gency-stop positions, with a reserve-brake,
and means for automatically throwing on the
reserve-brake to the extent to which the serv-
1ce-brake has been actuated, if the latter for
any reason, as by failure of power, ceases
to act.

4. The combination of an eclectric brake
and an air-brake, and means whereby the
failure of one causes the setting of the other.

o. The combination with an electric brake,
of an air-brake a device for operating each of

the brakes in service and emergency posi- |

tions, and means for preventing the operation
of the air-bralke until the electric brake has
become inoperative.

6. Thecombination with an air-brake, of an
electric brake, an actuating device for the two

brakes, and means for preventing the actua-
tion of the air-brake until the electric brake
has become inoperative.

7. T'he combination with an air-brake, of an
electric brake, an actuator for the electric
brake, an actuator for the air-brake, and in-
teriocking mechanism between the devices,
such that the air-bralke will be operated when
the electric brake becomes inoperative.

3. The combination of an electric brake and
an air-brake in the same apparatus, and in-
terlocking means between the brakes pre-
venting the manipulation of the air-brake
until the electric brake becomes inoperative.

J. The combination in the same apparatus,
of an electric brake and an air-brake, means
for operating the electric brake, and means
made operative by the failure of current in
the electric-brake circuit for operating the
alr-brake. .

10. The combination with an electric-bralke
apparatus and a suitable controlling device,
of an air-brake apparatus, and an operating-
lever therefor, with an electromagnetic stop
for the air-brake lever, controlled by the cur-
rent in the electric-brake circuit.

11. The combination, in a braking appara-
tus, of an electric-brake switch, an air-release
valve, and a cam on the switech determining
by its position the extent to which the valve
may be actuated.

12. The combination in a braking appara-
tus, of an electric-brake switeh, an air-release
lever, and a cam on the switeh for determin-
ing the throw of the lever, having a “‘service-
stop” position and a notch, ¢3, permitting a
greater throw of the valve-lever, and consti-
tuting an ‘‘ emergency-stop.”

15. The combination with an electric sery-
ice-brake, and a reserve-brake, of an actua-
tor for said electric brake normally discon-
nected from said reserve-brake, and means
whereby the cessation of supply-current to
the electric brake effects an operative con-
nection between said reserve-brake and the
actuator.

14. T'he combination with an electric sery-
ice-brake, of a reserve-brake, an actuator
normallyadapted tooperate either brake, and
an electromagnet in the electric-brake-sup-
ply cireuit which is adapted to maintain said
actuator disconnected from said reserve-
brake while current flows to said electrie
brake.

15. The combination with an electric sery-
ice-brake, of a reserve-brake, an actuator
normally adapted to operate either brake, and
means for preventing the operation of the re-
serve-brake while there is a current-supply
for the electric brake.

16. The combination with a service-brake,
of a reserve-brake, an actuator normally
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adapted to operate either brake, and means |

for preventing the operation of the reserve-
brake during the operation of the service-
brake. o |

17. The combination with an electric serv-
ice-brake, of a reserve-brake, an actuator for
the electric brake, and means whereby the
failure of current supplied to the electric
brake causes said actuator to operate the re-
serve-brake with a degree of force corre-
sponding to that which the electiric brake ex-
erted when the current-supply failed.

In witness whereof we have hereunto set
-our hands this 26th day of August, 1898.

WILLIAM B. POTTER.
FRANK E. CASE.

Witnesses as to signature of William B.
Potter:
B. B. Huii,
A. F. MACDONALD.
Witnesses asto signature of Frank E. Case:
A. H. ABELL,
A. ¥. MACDONALD.
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