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To all whoin it muay conceri:

Be it known that I, ALEXANDER B. RONEY,
a citizen of the United States, residing at Chi-
cago, in the eounty of Cook and State of Illi-
noig, have invented certain new and ugeful
Improvements in Car-Brakes, of which the
following is afull, clear, and accurate descrip-
tion, roference being had to the accompany-
ing drawings, forming a part of this specifi-
cation.

This invention relates more particularly to
improvements in car-brakes, but is equally
applicable to many other uses—such asfor op-
erating gates, operating power-presses and
the like—where variable power or consider-
able power and movement are required.

The prime object of thisinventionisto en-
able the immediate application of the whole
or of any predetermined part of the maximum
power at the will of the operator.

Another object is to have such devices con-
trolled and energized by electricity conyen-
iently and completely under the control of the
motorman or operator, whereby he may vary
the power applied according to the necessity
or emergency of the occasion.

A further object is to have the actuating
devices included in the motor-cireuit of an
electrically-propelled car insuchmanner that
the brakes may be applied in conjunction with
or independent of such current, and in such
manner that the brakes may be applied while
the motor is in operation, or when the motor
is cut out, or when the motor-cireuit or main-
line circuit is broken by accident or design.

These and such other objects as hereinafter
appear are attained by the devices illustrated
in the accompanying drawings, in which—

Figure 1 represents a face view of one form
of expander embodying my invention iwith
the near diaphragm removed. Fig. 2 repre-
sents a central vertical section thereof, and
Figs. Sand 4are diagrammatic views illustrat-
ing the circuits for the electric current.

Similar lefters and numerals of reference
indicate the same parts in the'several figures
of the drawings.

Referring by letters and numerals to the ac-
companying drawings, A indicates the vessels
which I term *‘ expanders,” of which there isa
series of any desived number and of any de-

sired construction. These expandersin gen-
eral consist of a closed vessel having double
diaphragms for sides, and ave filled with naph-
tha-oil or any other suitable fluid that will
volatilize under heat, and each vessel incloses
an electrical heater of some suitable construe-
tion, which, when the current is turned on,
will instantly become heated and, being sub-
merged in the naphtha-oil or other suitable
fluid,will volatilize the same and cause it to ex-
pand with force against the diaphragms of the
vessel, thereby distending said diaphragms
laterally. The fundamental principle of my
invention is to utilize this expansion orlateral
distention of the diaphragms for applying
pressure tovarious contrivances,suchastothe
brakes of a car, and more particularly to the
brakes of street-cars.

In Figs. 1 and 2 I have illustrated one form
of expander capable of carrying out my in-
vention; but I desire to here state that my
invention is not limited to any particular form
of expander, for obviously many different
forms and constructions may be employed
without departing from the spirit of my in-
vention. ,

In the expander shown I3'represents an an-
nulus or ring,preferably composed of metal for
strength, and C indicates two sheet-metal or
other suitable diaphragms bent to suitable
form and rigidly secured by bolts or other-
wise to the edges of the ring B, s0 as to form
an air-tight chamber of the vessel. The ring
is suitably tapped and fitted with a screw-
plug D, or equivalentdevice, to afford ameans
for filling the vessel. Within the ring B is
immovably fitted or secured a ring I, of some
suitable insulating material, such as earthen-
ware or terra-cotta. This ring is provided
with a series of perforations I, through which
is strung, in any suitable manner, the elec-
trical conducting-wires G, the terminals of
which are secured to the binding-posts I,
projecting through the ring B. Asg shown in
the drawings, the conducting-wire is led from
one of the binding-posts to one of the end pex-
forations in the ring E, and from thence is
threaded in a zigzag manner through the re-
mainder of the perforations, and from the last
perforation is led back to the other binding-
post. The wire strung on the ring E is either
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enameled or plain or insulated in any desired
manner and of sufficient cross-section for
strength, heating and cooling effects.

The sealed vessel and the heater or the
cquivalents thercof constitute what I eall an
‘““expander,” and a sevies of these expanders
are mounted in asuitable fraine, asillustrated
inI'ig.3,and between the expandersare placed
filling-blocks 1, the office of which is to trans-
mit the movement of each diaphragm of each
expander to the adjacent expander for the
purpose of actuating the brake-rod J, which
is provided with a suitable shaped head K, op-
posing the diaphragm of the end expander
next adjacent to the brake-rod. The expan-
sive force of the first expander—say the one
at the right in Fig. 3—will act upon all of
the other expanders and brake-rod, moving
them a distance corresponding to the ex-
pansion thereof. The next expander adds
its movement to that of the first expander,
thereby causing a movement of the brake-rod
double that caused by the first expander, and
so on through the series. Hence it will be
readily understood that the movement of the
brake-rod, and consequently the power ap-
plied to the brakes, goes through any suitable
system of levers, which it is not necessary to
herein illustrate, and may be controlled and
graduated with nicety, and any degree of
pressure from the maximum to the minimum
in. predetermined amount may be instantly
applied.

In the use of this brake upon cars not elee-
trically propelled a storage or primary bat-
tery may be alone depended upon to energize
the expanders; bhut in the use of the brake
upon. electrically-propelled cars I prefer to
havethesame soconnected with the main-line
cireuit that the brakes can be applied while
the motor is still in operation or while the mo-
tor is cut out, utilizing the main-line current
in both instances to produce the desired re-
sult, or the bralkes may be applied with the
main-line current broken or cut out cither by
accident or design, the power in.this instance
being supplied by a storage-battery automati-
cally thrown into circuit, but under control
of the operator. To these ends Ihave shown
a system of wiring in the diagram views, Figs.
3 and 4, which is simple and accomplishes the
desired result. I will first trace out the cir-
cuit when themotorisin operation. "T'he cur-
rent comes in from the trolley over wire 1,
through the rheostat 2 and the wire 3, to the
motor 4, thence by wire 5 to the magnet 6, and
by wires 7 and 8 to the storage-battery 9.
From the storage-battery we proceed by wire
10tothe brake-switeh 11, and from said switch
by wire 12 to the ground 13. With the cir-
cuit as above traced the motoris in operation,
driving the carwith the varying speeds deter-
mined by the rheostat, and in passing through
the magnet 6 energizes the same so as to raise
the armature 14 thereof clear of the contact-
point 15, which latter is conneeted by wire 16
with the ground wire 12, so as to form a short
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circuit through the storage-battery for the
purpose described farther on. The current
in passing to the earth also passes through
and charges the storage-battery, so that at all
times the said battery is ready for instant op-
eration. In this position of the parts also
the expanders are cut out of the circuit at the
brake-switeh 11, and consequently all of them
areinactive. Itwill beunderstood, however,
that the expanders,although grouped together
side by side, are wired in multiple, and that
eitherone or more of them can e cut into the
circuit. Thisisaccomplished by meansof ase-
ries of contact-points 17, with which the brake-
switeh 11 sueccessively makes contact after
breaking contact with the direct connection
10 from the storage-battery. Each of these
contact-points 17 (which may be duplicated
at either end of the car) is connected by wires
18 and 19 with one ferminal of one of the
heater-wires (&, the other terminal of the
heater-wire being connected with a bus-plate
20, which in turn is connected by a wire 21
with the direct wire 10. ITence it will be un-
derstood that when the brake-switeh is thrown
over so as to complete a circuit with one or
more of the contacts 17 the main-line current
will follow the ecireuit, as before described,
except that instead of going to the earth from
the storage-battery through wire 10, brake-
switch 11 and wire 12, it will go to the carth
through wires 21, bus-plate 20, through the
heater-wire of one of move of the expanders,
wires 18, contact-points 17, brake-switeh 11
and wire 12. It will, of course, be understood
that only one of the brake-switches is in use
at a time, and each of the brake-gwitches is
provided with an insulated portion 22, so that
thre switeh not in use may be thrown to the
position that will break the cireuit through
this switeh and hence cut out that end of the
car, leaving the sole control to the other
switeh.

Obviously, one or more of the expanders
may be energized and the brakes applied
with any desired force while the motor is in
operation, the current at such time travers-
ing the circuit last deseribed. Now, when
the motorman cuts out the motor in stopping
the car, it is desirable to still use the main-
line current for applying the brakes, and to
this end I provide a shunt-wirve 23 (sce Fig.
4) between the rheostat and switeh 2 and the
magnet 6, which wire is preferably thrown
into the circuit only when the motor is cat
out, thereby restoring the main-line cirveuit
through the magnet, storage - battery, ex-
panders and brake-switch, which would have
otherwise been destroyed by the cutting out
of the motor. Inthe event, however, that the
main line or main cireuit be broken, either by
accident or design—for instance, in the case
of the trolley jumping the line-wire, or where
a fuse is burned out—and especially when the
car is on a downgrade it is even move im-
portant to be able to apply the brakes, and
it is at this time that the stovage-battery
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comes into play. The instant the main-line
circuit is broken the magnet 6 hecomes de-
magnetized and inert and allows the arma-
ture 14 thereof, which is held in contact with
the poles of the magnet while the latter is
energized, to drop away from the poles, either
by gravity or spring force, and make contact
with the point 15, thus completing a short
cireuit for the storage-battery by connecting
the wire 8 leading from one pole thereof with
the wire 12 through the wire 16, the comple-
tion of this cireuit being entirely automatic,
but for braking purposes controlled by and
dependent upon the motorman, who will, of
course, instantly throw the brake-switch so
as to connect all of the expanders or as many
as he sees fit into the circuit, and the cur-
rent will now flow from one pole of the stor-
age-battery by wires 10 21, bus-plate 20,
heater-wires, wires 19 and 18, contact-points
17, brake-switch 11, wires 12 and 16, contact-
point 15, armature 14, and wire 8, back to
the other pole of the battery. It will thusbe
seen that while the motor is disabled for the
lack of current the brakes are in full work-
ing order, and are now independent of any
current from the line. Of course, as soon as
the main-line cireuit is re-established, the
storage-battery will be recharged by the cur-
rent passing therethrough, and will thus at
all times, save when in operation as just
described, be charged with the maximum
power, to be utilized as occasion requires.
Car-brakes constructed and operating in
the manner herein described have practi-
cally the same capabilities in the application
of braking-pressure as the automatic air-
brakes have, in so far as they provide for the
gradual application of brake-pressurein mak-
ing ordinary service stops, orin slowing down
speed, or in the instant application of the
maximum braking-power in an emergency,
giving the operator as complete control of
his braking apparatus as he would have with
either air-prakes or hand-brakes, and with
no greater effort or skill than in the use of
air-brakes. So far as I am aware, this vari-
able action or pressure on the brake-shoes is
new in the arts where pressure is obtained
by the expansion of a volatile fluid in a closed
vessel having a flexible diaphragm or dia-
phragms, whether the same be heated inter-
nally or externally, or by electricity, steam,
hot air or other means. The use of the in-
ternal submerged electrical heaters is pre-
ferred, however, because by having the con-
ductor or heater wires of a high resistance
they will heat quickly and almost instantly
to the desired degree, will cool quickly, and
the expanders will give off the heat quickly
to the atmosphere, thus not only condensing
and restoring the volatile fluid to its original
state, but also enabling prompt release of the
brakes. The use of naphtha-oil is also pre-

ferred as the filling of volatile fluid for the
heater, because it is a non-conductor of elec-
tricity, will not short-circuit the heating-
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wires, is easily and highly volatile, and, when
heated in a closed vessel, is not explosive.

By the employment of a number of expand-
ers the movement of the diaphragms of each
individual expander necessary to produce a
given maximum movement is rendered very
small, while the degree of graduation—that is,
the degree of power less than the maximum ap-
plicable to the brakes—will depend upon the
number of expanders employed, and the sum
of the expansion of the diaphragms of all of
the expanders produces the movement neces-
sary to apply the maximum power required.
Of course the power for any given movement
of the diaphragm will vary with the diameter
of the diaphragm,and any movement required
may be divided between as many expanders
as is deemed advisable to produce the best re-
sults, both of which conditions mustbe varied
to a greater or less extent, according to the
system of brake-levers employed between the
brake-rod and the brake-shoes.

The brake-switch illustrated in the draw-
ings is simply diagrammatie, because its con-
struction may be varied materially, and its
use is so well understood as not to require
any detailed explanation or illustration. As
shown in the drawings, there is a circularme-
tallic hub with an insulated handle mounted
axially and having a segment of its circle re-
moved at a point opposing the contact-points
17, so that the circuit through the switch is
completed only when the solid portion thereof
is brought into connection with said contact-
points. :

In the use of my brake it is not necessary
to introduce any new brake-rigging, but, on
the contrary, it is adapted for use in connec-
tion with any of the brake-riggings now com-
monly employed. :

‘While I have shown and described my in-
vention in connection with car-brakes, obvi-
ouslyit is applicable to many other machines,
devices and apparatus, such as for operating
railroad-gates and in power-presses of various
kinds, as well as in other machines wherever
a graduated or considerable pressure and con-
siderable movement is required, for it is im-
material whether therod J,whichIhave desig-
nated as a “‘brake-rod,” is coupled to the
brake-levers in a system of car-brakes or
whether the power transmitted to said rods.
from the expandersisapplied to any other use;
and it is equally apparent without illustration
that the expanders may be permitted to move
in both directions and exert power in both di-
rections, as well as in the one direction shown,
and any suitable means may be employed for
limiting the maximum movement of the ex-
panders to prevent rupture of their dia-
phragms—such, for instance, as the limita-
tions imposed by the frame in which the ex-
panders are contained.

While in the specification and claims I
have referred to the rod J as a brake-rod ob-
viously in other usessuch a rod or its equiva-
lent must be employed, and such equivalent
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device is comprehended by the texrm ““brake-
rod,” which I have employed only because 1
have illustrated and deseribed my invention
prinecipally in connection with car-brakes.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
i ’

1. In a car-brake, the combination with a
brake-rod, of a series of expanders, each com-
prising a closed vessel containing a volatile
fluid, and an electric heater also contained in
said vessel and submerged in said fluid, said
electric heaters being wired in multiple, an
electric cireuit and means for successively ov
simultaneously cutting said heatersinto said
circuit, substantially as deseribed.

2. In a car-brake, the combination with a
car, a brake-rod, an electric motor, mounted
on said ear for propelling the sams, of a series
of expanders, each comprising a closed ves-
sel containing a volatile fluid, and an electrie

being connected in multiple in the motor-
circuit, and a brake-switch for successively
cutting said heaters in the circuit, substan-
tially as described.

3. In a car-brake, the combination with a
car, a brake-rod, an electric motor mounted
on said car for propelling the same, of a
series of expanders, each comprising a closed
vessel containing a volatile fluid, and an
electric heater submerged in said fluid, said
heaters being connected in multiple with the
motor-circuit, & brake-switeh for suceessively
introducing said heaters into the motor-civ-
cuit, and a storage battery, also included in
said circuit, substantially as described.

4. In a car-brake, the combination with a
car, a brake-rod, and an electric motor on
said car for propelling the same, of a series
of expanders, each comprising a closed ves-
sel containing a volatile fluid, and an electric
heater submerged in said fluid, said heaters
being connected in multiple in the motor-cir-
cuit, & brake-switch for successively intro-

storage battery also included in the motor-
circuit, a shunt around the motor, and a rheo-
stat and switeh for alternately closing the cir-
cuit through the motor and shunt, substan-
tially as described.

5. In a car-bralke, the combination with a
car, abrake-rod, and an electric motor mount-
ed on said car for propelling the same, of a
series of expanders, each comprising a closed
vessel containing a volatile fluid, and an elec-
trie heater submerged in said fluid, said heat-
ers being connected in multiple in the motor-
circuit, a brake-switeh for successively intro-
ducing said heaters into the motor-circuit, a
storage battery also included in the motor-
cireuit, a battery-cireuit ineluding said hat-
tery, expanders and Dbrake-switeh, and an
electro-magnet included in the motor-cireuit
for automatically making and breaking said
battery-cireuit, upon the making and break-
ing of the main-line-cireunit, substantially as
deseribed.

6. In a car-brake, the combination with a
car, a brake-rod, and an electric motor mount-
ed upon said car for propelling the same, of a
series of expanders, each comprising a closed
vessel containing a volatile fluid and an elee-
tric heatersubmerged in said fluid, said heat-
ers being conneeted in multiple or series with
the motor-cireuit, & brake-switeh for suc-
cessively introducing said heaters into the
motor-cireuit, a storage battery also included
in the motor-eireuit, including said battery,
expanders and brake-switch, an electro-mag-
net included in the mector-cireunit, for auto-
matically making and breaking said battery-
cireuit, upon the making and breaking of the
main-line-cirenit, a shunt around the motor,
and a rheostat and switch for alternately
closing the main eireuit through the motor
and shunt, substantially as described.

ALEXANDER B. RONEY.

Witnesses:
M. K. SHIELDS,

dueing said heaters into the motor-cireuit, a !

CHAS. 3. BOWEN.
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