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UNITED STATES PATENT OFFICE. 
WILLIAM. C. MARSH, of DUSKIRE, NEW YORK. 

Patented Feb. 22, 1910. 

(AR-BRAKE, 

950,336. specification of Letters Patent, 
Application fled October 14, 1908, Serial No. 457,644 

To all whom it may concern: 
Beit known that, WLLIAM. C.MARSB, a citizen of the United States, residing at 

Dunkirk, in the county of Chautauqua, State 
of New York, have invented new and use 
ful Improvements in Car-Brakes, of which 
the following is a specification 
My invention relates to car brakes where 

in the same are applied by friction means 
driven either from the car axle or by an 
electric motor, and has for its primary ob 
ject to provide an electrical control therefor 
whereby the same may be applied and locked 
through a lever under the control of the 
operator, and may then be either released 
or their force of application increased or 

40 

the controlling lever, the latter an 

diminished, as may be desired. 
A further object of my invention, where 

the friction means is driven by an electric 
motor, is to normally supply a minimum 
current to said motor, and to automatically 
increase or diminish the same in proportion 
to the degree of application of said friction 
means to the brake, a common operating 

5 means accomplishing this result. 
Still another object of my invention is to provide for simultaneously operating the 

various electrical controlling devices in a 
plurality of cars, coupled together from a 
common controlling means in one of the 
caS 

These objects accomplish in the manner 
and by the reans hereinafter more definitely 
pointed out and claimed, reference being had 
to the accompanying drawings, in which : 

Figure 1 is a diagrammatic view of my 
inproved system as applied to a car. Fig. 
2 is a top plan view of the controlling lever 
and its parts, the same being shown partly 
broken away. Fig. 3 is a vertical sectional 
view through controlling lever and its 
supporting post. Fig. 4 is a detail sectional 
view on the line IV-IV, Fig. 3. Fig. 5 is 
a top plan vicw of the supporting post for 

its narts 
being removed. Fig. 6 is all enlarged detail 
view, partly broken away, of one of the 
Juxiliary solenoids. Fig. t is a detail verti 
cal sectional view of the transverse shaft 
and the fiction disks and braku: Inechanism 
carried thereby. Fig. 8 is a transverse sec 
tional view on the line VIII-VIII, Fig. 7. 
Fig. ) is a view similar to Fig. 1, illustrating 
a modified construction. 

Similar numerals of reference denote enr 
responding parts in the several views, 

In Letters Patent No. 896,063, granted 
to me August 11, 1908, and No. 896,649, 
granted to me August 18, 1908, there is dis 
closed a braking mechanism for cars wherein 
is employed a transverse shaft, upon which 
is mounted to freely rotate thereon a friction 
disk that is constantly rotated from the car 
axle when the latter is in motion; said shaft 
also having freely mounted thereon a second 
friction disk having a spiral groove therein 
of peculiar shape in which to wind a cable 
connected with the brake shoe mechanism for 
applying the latter. This second friction 
disk is movable longitudinally of said shaft 
to bring it into and out of frictional contact 
E. the friction disk rotated from the car 

8. 
It is one object of my present invention 

to provide electrically operated mechanism 
for applying and releasing this braking 
mechanism. 
In the said drawings, referring more par 

ticularly to Fig. 1, the reference numeral 
1 denotes the transverse shaft mounted be. 
leath the car body, the same carrying the 
two friction disks 2 and 3, all hereinbefore 
referred to. The friction disk 3 is slidable 
to and from the friction disk, 2, being nor mally forced away by the coiled spring 4, 
and its hub 5 is keyed to rotate with the 
hub 6 of a clutch hereinafter to be described. 
The said clutch is bodily movable longitu 
dinally of shaft, 1, and is forced toward 
the friction member 2 by a can surface 
operated by the partial rotation of cnm hub 
Swhich is rotated by lever 9 and retracted by spring 10, 
Mounted on the under side of the car 

body is a solenoid i1, whose core 12 is ex 
tended into a bar 13, connected to lever 9 
by a lituk 4, and provided with alternately 
lisposed notches 15 on its opposite sides. 
l)isposed at a right angle to the solenoid 
11 and on opposite sides of the toothed bar 
13 are thc situilar at xiliary solenoids 16 
and 17. The circuits for said solenoids may 
be traced as follows: A wire 18 leading from 
one side of the line (porating the car leads 
to solenoid 11, while from the said solenoid 
leads wire 1) that is linichel to extend in 
tle opposite ends of the cni. ly referrin 
to the diagrammatic detail of the control 
ling meclinism at to right of Fig. 1 it 
will be seen that the wire 19 is connected to 
nn clongated contact plate 20 mounted on 
the segment liste plite 21, and that the eon 
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trolling lever 22 is connected by wire 23 
with the wire 24 leading to the other side 
of the line current source. The contact 
late 20, however, terminates just short of 

the lever 22 when the latter is in its normal inactive position, so that the circuit through 
solenoid 11 is completed only when lever 
22 is moved from its normal inactive posi 
tion, but continues until said lever is re 
turned to its inactive position. The solen 
oids 16 and 17 are connected with line 
wire 18 by the wires 25 and 26, while on its 
other side the solenoid 16 is connected by 
branched wire 27 leading to both ends of 
the car, with wires 28 leading to a series of 
double contacts in the plate 21. Similarly 
the other side of solenoid 17 is connected by 
a branched wire 29 with a series of wires 
30 leading to a series of double contacts 
similar to the contacts to which the wires 
28 lead in the plate 21, said two series of contacts being arranged, alternately in said 
late, the contacts of wires 28 being nun 
red 1, 3 and 5 on said plute, while the 

contacts of wires 30 are numbered 2, 4 and 
6. Leading from each of the other men 
bers of said contacts is a wire 32 connecting 
with a common wire 33 leading to the line 
wire 24. 0. 
From this description of the circuits it 

will be seen that none of the circuits through 
the solenoids 11, 16 and 17 will be closed 
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notches on bar 13. Thus the continued 
movenient of lever 22 will alternately ener 
gize and detenergize the solenoids 16 and 17, 
and permit a step by step movement to core 
12 and bar 13 under the continued energiz 
ing of solenoid 11. This step by step move 
ment will be imparted to lever 9, through 
link 14, and the cam hub 8, rotating with 
said lever 9, will, by its contact with can 
surface 7, move the parts bodily on shaftl 
toward friction disk 2, so that contact is 
made between said disks 2 and 3 and the mo 
tion of the former in parted to the latter to 
wind the brake shoe operating cable thereon 
in the manner described in my Letters 
latent hereinbefore referred to. In said 
Letters Patent I have disclosed a means for 
retaining the disk 3 in its wound position, 
which retains brakes set, and yet permits the 
friction disks 2 and 3 to be relensed from 
their frictional contact with each other. In 
the present structure, however, I have sub 
stituted for said holding mechanism a con 
struction of pivoted radially movable grip 
ping shoes disclosed in certain applications 
for Letters Patent filed by me FE l, 
1908, Serial No. 415,425, and September 
8, 1908, Serial No. 451,520, wherein, as 
shown in Figs. 7 and 8 of the present struc 
ture, a series of radially Avife brake shoes 
36 is provided, the same being pivoted at 37, 
and being controlled in their radial move 

while the lever 22 is in its normal inactise ment by a can ring 38 which is in turn oper 
position shown, and that the spring 10 will, 
through lever 9, link 14 and bar 13, draw the 
core 12 of said solenoid to its outermost posi 
tion shown in Fig. 1, the cores of solenoids 
16 and 17 being.nlso retained in their outer 
most positions by springs 8. so that their 
heads 35 will be forced into contact with bar 
13 and the head 35 of solenoid 16 will engage 
the first notch 15 in said bar. Now, when the 
lever 22 is initially moved from its normal 
position contact will be at once made with 
plate 20, which will close the circuit through 
solenoid 11, thus operating on its core 12 to 
draw it within said solenoid, which move 
ment is prevented by cngugement of head 35 
of solenoid 16 with the first of the notches 
15 in bar 13. But as the lever 22 is 
moved farther the double contact at No. 1 
on plate 21 is closed, as hereinafter de 
scribed, by said lever, which closes the cit'. 
cuit through solenoid 16, thus retracting its 
core and releasing bar 13, which permits the 
core 12 and sailbar to move inward until 
the next notch on the opposite side of said 
bar 13 is cngnged by the head 35 of solenoid 
1. A further movement of lover 22 will 
now brenk the circuit at No. 1 and thcn close 
the circuit at No. 2, which restlts in deiner 
t solenoid 1 ( and energizing stolenoid 
which in like manner permits the inward 

movement of core 12 another step intil hend 
35 of solenoid 16 engages the third of the 

ated by a lever 39. Said shoes are projected 
at 41 to rotate with the friction disk 3, so 
that, when said braking surface is engaged 
and held by said brake shoes 36, said fric 
tion disk 3 will also be retained. The said 
balke shoes 36 are connected with the mem 
ber 42 which is in turn held against rota 
tion on the shaft 1 by its engagement with a bracket 43 fixed to the under side of the car 
body, whicle at the same time permits the 
necessary slight bodily movement of the 
parts on the shaft 1, due to the cam 8 when 
the friction disks 2 and 3 are brought into 

: operative engagement. 
Connected with lever 39 on one side is a 

coiled spring 44, which normally maintains 
said lever and its can ring 38 in position to 
project the brake shoes 3C into clutching en 
gagement with the lyraking surface 40, while 
on its other sile said lever 3) has conic.cted 
the 'eto a link 45, which is it frn connected 

! to the core 46 of a solenoid 47 fixed to the 
car frane. The circuit for said solenoid is 
ns follows: Extending from one side thereof 
is tie wire 18 which leails to the lite wire S. 
while from t lie other sicle extently the 
tratichel wire 4 which lents to a norainly 
ite circuit closing butto: 50 on the opera 
ity 'v' 22, frtin which letts II wit'el (roi 

| int’ (it in wir 2-1 in the it her sicle of the 
sout''' i? power, 

against a braking surface 40 which is keyed 
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4 is normally 
desnergized by the break in the circuit at 
the button 50, and: the brake shoes' 86 are 
applied to ints 40 by the action 5 spring 44 on ever 39'. But when the 
operator grasps the handle of lever 22 to operate the same, he will, by-pressing said 
button 50, as hereinafter described, close said circuit and energize. solenoid 47, which 

10 will result in drawing lever 89 toward said 
solenoid and against the tension of is As 44, whereby can ring 38 will he rotated an 
the brake shoes 36 retracted to permit their 
release from the braking surface 40. As 

6 
is moved to energize solenoid 11, the fric 
tion disk 3 is free to be rotated by its con 
tact with friction disk 2 when lever 9 and - cam 8 are subsequently operated through 
the movement of lever 22 and EE of solenoids 11, 16 and 17, as hereinbefore 
described. When the carbrakes have been applied with the desired force, they may be retained thus applied by simply releasing 
button 50, which breaks the circuit to solen oid 47, thereby releasing lever 39 and per 
Initting its return to its initial braking posi 
tion: under the tension of spring 44 which 

20 

25 

80 to braking surface 40 and thus retain said 
ibraking surface and the set friction disk 3 
in the position to which it has been moved 
by its frictional contact. with friction disk 
2. The lever 22 may then be released to re 

SS 
liereinafter described, and the car brakes 
will remain set until the button 50 is again 

to close the circuit through solenoid 
and thus... release the braking surface 40, 

which will permit the same and friction disk 
8 to return to their initial unbraking posi 
tions. In fact, as the lever 22 is adapted to 
automatically return to its initial position 
when released, as hereinafter described, the 

45 removal of the operator's hand from said 
lever will simultaneously apply the brake 
shoes 36 and 1 nove the friction disks 2 and 
8 from continct, thereby preventing undue 
wear on the latter and yet retaining the car 
brakes in their set position. 
When the car brakes have been applied 

and locked, say to the extent of the No. 3 
position of the lever 22, and it is desired to 
apply them to a greater degree, the same 
niay be accouplished by hioving the lever 22 
again to the No. 3 position, but without press 
ing the button 30. Upon then pressing the 
litto, the lornke shots 3 will be relensel. 
lut the disk 3 will be retaine in its posi 
tion by the frictional contact with disk 2, 
and frther novement of lever 22, say to 
the No. 4 position, with bitt in 50 still 
press, will interense the frictionlennt 't 
and still frther rotte disk to tighten the 
car brakes, which fresh position ean lien 

40 

so 

55 

60 
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this action takes place before the lever 22 

turn automatically to its initial position, as 

be maintained by again releasing button, 50 
and thus applying brake shoes 36. So, also, 
to reduce the brake pressure, when set to, 
say, the No. 3 position, to that of the No. 2 
position, the lever 22 is moved to the No. 2 
position without pressing button 50, and 
then by pressing said button the disk 3 is 
released by brake shoes 36, and will at once 
rotate reversely until held by the disk 2 at 
the tension of the No. 2 position, where it 
may then be retained by releasing button 50. 

t is intended that the source of current 
supply for this mechanism shall be the line 
current that operates the car, but should 
there be an interruption of said circuit, as 
by a slipping of the trolley, I have provided 
an emergency source of current supply by 
neans of a storage battery 52 connected 
with the line wires 18 and 24 through wires 
53 and 54 a switch 55 being interposed in one of said wires to normally break the cir 
cuit. Said switch may be located in any po 
sition convenient to the operator, as, for in 
stance, on the base plate 21 or on the lever 
22. Or, if desired, said battery 52 may be 
constantly in circuit, so that it will auto 
matically supply current when the line cir 

- - - - - - - cuit is broken. 

will at once again apply the brake shoes 36 I have shown in Figs. 2, 3, 4 and 5 a prac 
tical mechanism for operating the circuits 
to apply and release the car brakes, of which 
the following is a description. 
of the car I provide a hollow post 56, having 
fixed in its upper end a flat plate 57, re 
tained in place by a collar 58 that is in screw 
threaded engagement with the top of said 
ost 56 and is angular in its exterior con 
guration. Removably fitted upon this col 

lar 58 is the lever 22 and its parts construct 
ed as follows: A hub 59 angularly recessed 
to fit over collar 58 without turning. has 
fixed thereto, or formed integral therewith 
the base plate 21, the inner apertured end 
60 of said lever 22 rotatably fitting on the 
reduced upper extension 61 of hub 59, and 
lying above said base plate 21. Also notint 
ed upon a still further reduced and angled portion 62 of hub 59 is a top plate (3, shaped 
like plate 21 and overlying lever 22 and said 
plate 2. all of said parts being retainecli 
position by a nut (4 on the upper threaded 
end 65 of hab 59. To normally maintain 
the lever 22 in the inactive position shown 
in Fig. 2. I enploy a spring of any suitable 
construction. Stich as the "oileil spring (, or 
a flat spring (slown in Fig. l. The cir 
its c't introlli'lly sail lever nre is follows: 

Monited in the last plate 2 t is to extentleil 
contact plate 20 which will underlie ever 29 
at all titles except when the latter is in its 
inal 'tive position, Snid plate is connected 
to wire 1) which leals to a spring ("intact 
1) in lite 57, to which wire 1) is collect 
tril. ()in the title side of lives' 22 is it 
spring "oil act (5) "innected with a wire 23" 

At each end 
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which leads to a spring contact 23 in the 
end 60 of lever 22 that is in turn in age 
ment with an elongated contact 23 in the 
extension 61 of hub 59, said elongation of 
contact 23° completing the circuit at that 
point, no matter to what position lever 22 
inay be turned. A wire 23 leads from con tact 23 to contact 23 that contacts with 
spring contact 23, to which wire 28 is coil nected, whereby the circuit biogh solenoid 
11 is completed as soon as lever 22 is moved. 
Located in sockets in the base plate 21 is a plurality of, say, six circuit-closing spring 

retracted buttons 0,71, 72,73,74 and 73, beneath each of which in an insulating plate 
76 are fixed the terminals of two wires. 
The section in Figs. 3 and 4 passes through 
the button 72, and its terminals 26 and 33 
lead to contacts which are in engagement 
with spring contacts 26 and 33' in plate 5, 
and to which are connected, E; the wires 26 and 32, whereby the depression of 
button 72 will close the circuit through solen 
oid 16. It will be understood that the ter. 
minals leading from the alternate buttons 70 and 4 are similarly connected to wires 26 
and 33, or lend to the contacts 26 and 33, 
so that the depression of any of said buttons 
will energize solenoid 16. In a similar 
manner the buttons 71, 73 and 75 are pro 
vided with terminals connected to the con 
tacts 28 and 33, which in turn lead to 
wires 28 and 32, so that the depression of 
any one of said buttons 713 or 75 will close 
the circuit through solenoid 17. Pivoted to 
the under side of lever 22 is a trigger 77 so 
constructed and pivoted that it will main 
tain its projected position when resisted 
while the lever is moved away from its in 
itial position, but will yield on its pivot to 
resistance in the opposite direction. This 
results in a successive depression of buttons 
70 to 75 as said trigger contacts therewithin 
the movement of lever 22 away from its in 
itial position, but in a yielding of said trig: 
ger during the return movement of said 
lever whereby none of said circuits will he 
closed during said return movement. 
The circuit closing push button 50 in lever 

22 is of any usual construction and is 
adapted to remain normally open. Wires 
49 and 51 lead from the terminals thereof 
to contacts in the part 6) of lever 22 similar 
to contact 23, from elongated contacts 
in the extension (il similar to contact 93 
lead wires 49' and 51, which in turn con 
tact with contacts 49" and 51 in the plate 
57, to which are connected, respectively, the 
wires 49 and 51, whereby the closing of bit 
on 50 will energize solenoid 4. The top plate () is preferably providel 
with a slot 78 in which moves a pointer 7) 
on the lever 22, which serves to inclicate 
the position of said lever with respect to 
the buttons 70 to 75, suitable numerals from 

950,886 

1 to 6 on the top plate 63 indicating the 
sition of said Eli buttons. po 
An important feature of my invention is 

its adaptability for use with a plurality of 
cars coupled in a train, whereby the brakes 
on each car will be simultaneously controlled 
by the operator on the motor car, and may 
be Rplit and released simultaneously, just 
as the air brake is operated. This I ac 
complish by providing each car with the sys 
tem shown in Fig. 1. Now, by connecting 
the wires 18, 19, 27, 29 and 49 in each car 
in series with said wires on the motor car, 
by means of a common plug 80 receiving 
said five circuits After from each other 
but positioned to register each with its cor 
responding wire in a similar plug on the ad 
joining car, and by providing one suitable 
circuit closing cap piece for each car, except 
the notor car that will be fitted on either of 
the posts 56 of each car, so as to close the cir 
cuits in said car through 19 and 23. 
through 26 and 33, through 29° and 33, 
and through 49 and 51, respectively, the 
various circuit closing operations performed 
through the lever 22 on the motor car will 
be simultaneously performed on each car of 
the train, and the brakes on each car simul 
taneously applied or released. 

It will be understood that the lever 22 and 
its top piece 63 and base piece 21 are adapted 
to be removed together from a post 56 at 
one end of the car, and to be applied to the 
post 56 at the other end of car, or to 
a similar post on any other car, in a manner 
similar to the use of the ordinary controller 
lever now in common use on electric cars for 
controlling the current to the car motor. 
It will also be understood that, in order 
to prevent accidental short circuiting of the 
current through any of the contacts in the 
top plate 57 of any post 56 when not in use, 
as well as to protect said contacts, I will pro 
vide a suitable removable cap for covering 
the same, but which will have an interior 
surface of insulating material. 
In Fig.9 I have shown a slightly modified 

construction. wherein the friction disk 2. 
instead of being operated from the car axle 
as in Letters latent No. 896,063 and 
896,649, hereinbefore referred to, is operated 
by an electric motor 81 which is constantly 
(lriven frcial tie title circuit. In order, how 
ever, to prevent unnecessary rise of current 
in operating the same, I provide it rheostit 
N2 whicl is controlled step by step through 

! the lever 22 to throw in addition power as 
still lever is novel from its initial position, 
By this means so long as said lever is in its normal it active positiot a constant, but nin inunsupply or current will be furnished to 
the ottrel lirtigl wires 83 and 84, but 
is sail liver is novel to a ply the friction 
disk : to friction lisk 2 lic step lay step 
cutting out of the coils of the rheostat. 89, 
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which will be timed to take place succes- means, and a lever, for controlling the cir 
sively just before the buttons 70 to 75 are cuits to said solenoids. pressed, will successively increase the Supply 4. In a car brake the combination with of current to motor 81 to enable it to supply means for frictionally applying the brakes, 
the necessary power. And this control of the of a main solenoid for Flying said fric- 70 power to the motor 81 in each one of a train tion means, separate auxiliary solenoids for 
of connected cars may be had by extending alternately checking the novel neut of the 
the wires 83 and 84 through the couplings core of Said main solenoid in applying said 
80, and by cutting out the rheostat 82 in friction means, and a circuit controllin each car except the controlling car, which lever for said solenoids adapted when moved 75 latter may be accomplished through the cir- from its initial position to innintain closed 
cuit closing cap piece used to close the other the main solenoid circuit and in its move 
circuits hereinbefore described. ment to alternately close and open the aux 

If preferred, instead of constantly driving iliary solenoid circuit, the friction disk2 by the motor 81, I may 5. In a car brake, the combination with a 80 
arrange a normally broken contact on lever friction brake setting mechanism compris 
22 and base plate 21, which will be closed ing a member rotated by a source of power 
upon the slightest movement of said lever 22 and a freely rotatable member connected to 
and will remain closed so long as lever 22 is the brakes, said members being adjustable turned from its inactive position. By this relatively to each other, of a main solenoid 85 means the motor 81 will be energized only for moving said members into contact with 
while the brakes are being applied, and each other, and auxiliary solenoids for cons 
with this construction the rheostat 82 may trolling the movement of the core of said or may not be employed. main solenoid in its operation of said mem 
An important advantage obtained by con- bers. d 90 trolling the movement of the core 12 of the 6. In a car brake, the combination with a solenoid 11 through the solenoids 16 and 17 friction brake setting mechanism comprisin 

is that the application of the friction disks a member rotated by a source of power an 
will be uniform under any variation of the a freely rotatable member connected to the current supply. Thus, no matter what may brakes, said members being adjustable rela- 95 
be the strength of the line current, a moye-tively to each other, of a main solenoid for ment of lever 22 to say the No. 1 position moving said members into contact with each 
will permit the core 12 of solenoid 11 to other, and auxiliary solenoids adapted to be 
move only far enough to bring the head 35 alternately energized to effect a step by step 
of solenoid 17 into engagement with the control of the movement of the main Solen- 100 
first notch 15 on that side of bar 13, where- oid core in its operation of said members. E. said movement will be positively 7. In a car brake the combination with checked. And this is true no matter to what means for fictionally applying the brakes, 
position the lever 22 is moved, the result be and means for controlling said friction ing that under any varying condition of means, of a clutch for maintaining the 105 
current supply the operator will obtain an brakes in any applied position, and elec application of the brakes dependent upon the trically controlled means for maintaining 
movement of lever 22 which will be unvary- the clutch in its unlocked position. ing in power. 8. In a car brake, the combination with 

ving thus described my invention, what means for frictionally applying the brakes, i. 10 
I claim as new and desire to secure by Let- and means for ERR said friction ters Patent is: means, of an automatically locking clutch 

1. In a car brake the conbination with for maintaining the brakes in any applied 
means for frictionally applying the brakes, position, and electrically controlled means of a solenoid for applying said friction for unlocking the clutch and maintaining it 15 
neans, and separate electric means for con- in its unlocked position. trolling the movement of the solenoid core. 9. In a car brake, the combination with a 

2. In a car brake the combination with friction brake setting mechanism counpris 
ineans for fictionniv applying the brakes, ling a member rotated by a source of power of a nain solenoid for applyiig said fric- and a freely rotatable member connected 12 
tion means, and separate solenoids for al- to the brakes, said members being adjust ternately, checking the movement of the able relatively to each other, and inns for core of the main solenoid in npplying said moving said inenbers into contact with each friction means. other, of an automatically locking clutch 

8. In at car brake the colubination with for in nintainingstid freely, rotatalole nich- 12. 
lmeans for fictionally applying this brakes, lxer in any position to whicle it lay lie 
of a main solenoid for applying said fric-i moved by its frictional contact with the tion neans, separate solen?ils for altern tely power routed member, and means for un 
checking leftovolt for fail '' 4 0. t ocking the clutch and maintaining it in 

muin solenoid in applying said friction its unlucked position. 30 



) 

5 

25 

30 

35 

40 

45 

5) 

5 

th 

06 

as 

10. In a car brake, the combination with 
a friction brake Stights comprls ing a member rotated by a source of pover : and a freely rotatable niember connected to the brakes, said members being adjustable 
relatively to each other, and means for 
moving said members into contact with each other, of an automatically locking 
clutch for maintaining suid freely rotatable 
member in any position to which it may be 
moved by its frictional contact with the power rotated nemher, and electrically 
controlled means for le. the clutch and maintaining it in its unlocked position. 

11. Ill a car brake, the combination with a friction brake setting mechanisial l 
prising a member rotated by a source of 
power and a freely rotatalole member con 
nected to the brakes, said member's being adjustable relatively to etch other, aid 
means for moving said menalpers into co 
tact with each other, of all attoratically 
locking clutch for maintaining said freely rotatable member in any position to which 
it may be moved by its frictional contact 
with the power rotated member, and a soleil 
oid adapted when energized to unlock said 
clutch and maintain it in its unlocked posi 
tion. 

12. In a car brake, the combination with 
a friction brake setting mechanism connpris 
ing a member rotated by a source of power 
and a freely rotatable member connected 
to the brakes, said members being adjust 
able relatively to each other, and means fur 
moving said members into contact with each other, of an automatically locking 
clutch for maintaining said freely rotatable 
member in any position to which it may be 
moved by its frictional contact with the 
power rotated member, a solenoid adapted 
when energized to unlock said clutch and 
Imaintain it in its unlocked position, a nor 
mally open circuit for said solenoid, and 
means within control of the operator for closing said circuit. 

13. In a car brake, the combination with 
means for frictionally applying the brakes, 
of a main solenoid fur applying said frie 
tional mealus, separate auxiliary soleiloils 
for alternately Aig the movement of 
the core of the nain solenoid in applying 
said friction neans, a clutch adapted when 
applied to nuaintain said brake applying 
nets in their applied position. Intl a stolen 
oid for controlling said clutcl. 

14. I1 a car brake, the contination with 
Ileans for frictionally applying the lurkes, 
of n innin solenoid for applying said fric 
tional means, separate axiliary stolenoids 
for alternately Big the victinent of 
the core of the main solenoit it applying 
said friction tians, a clitcl lapted when applied to maintain snil rike applying 
nicans in their applied position, a solenoid 
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for controlling said clutch, and a common 
lever carrying the circuits of all of said 
solenoids. 

15. In a car brake. the combination with 
means for frictionally applying the brakes, 
of a main solenoid for applying said fric 
tional means. separate auxiliary solenoids for 
alternately checking the movement of the 
core of the main solenoid in applying said 
friction means, a clutch adapted when ap 
plied to maintain said brake applying means 
in their applied position, a solenoid for con 
trolling said clutch, and a common lever car 
rying normally open circuits of all of said 
solenoids. 

16. In a car brake, the combination with 
means for frictionally applying the brakes, 
of a main solenoid for applying, said fric tional means, separate auxiliary solenoids for 
alteriately checking the novement of the 
core of the main solenoid in applying said 
friction taleans, a clutch dipt: when ap 
plied to maintain said brake applying means 
in their applied position, a solenoid for con 
trolling said clutch, and a common lever car 
rying normally open circuits of all of said 
solenoids, and adapted by its movement from 
normal position to operatively close and 
open the circuits of the friction brake apply ing and controlling solenoids. 

17. In a car brake, the combination with 
means for frictionally, applying the brakes, 
of means for electrically operating said fric 
tion neans, and means for varying the sup 
ply of current to said electric means propor 
tionately to the degree of application of said 
friction means. 

18. In a car brake, the combination with 
leans for frictionally applying the brakes of means for electrically controlling said 
friction nucans, means for electrically operat 
ing said friction means, and means for vary 
ing the supply of current to said electric 
operating means proportionately to the de 
gree of application of said friction means. 

19. In a car brake. the combination with 
ineans for frictionally applying the brakes. 
of means for SER controlling sail 
friction means, means for electrically oper 
ai g sail friction means, means for varying 
the supply of current to said electric operat 
ing in 'ai s. and a coinion control for said 
(lectric controlling and supplying means 
operating to vary the supply of cirrent to 
said stilying nea is in proportion to the 
legree of applic'; tion if said "introlling 

s 

:2). In a cat linke. the (*1 bilation will 
a friction bike setting eclinist comprist 
ing a lectrinator, a 'let' ratitiously 
irotatedly sail notor. Hill a fretly totatable 
tieber' ('ot litti's to the bi'kes, sail line 
lyr; brigadji is all relatively to each other. 
of inel is for virially loving said elic's 
into contact will eitch other ind for pio 
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portionately varying the supply of current 
to said motor inaccordance with the degree 
of application of said friction members to 
each other. 21. In a car brake, the combination with a 
friction brake setting mechanism comprising 
an electric motor, a member continuously 
rotated by said motor, and a freely rotatable inember connected to the brakes, said inen 
bers being adjustable relatively to each other 
of electric means for variably moving said 
members into contact with each other and 
for proportionately varying the supply of 
current to said motor in accordance with the 
degree of application of said friction mem 
bers to each other. : 

22. In a car brake, the combination with a 
friction brake setting mechanism comprising 
an electric motor, a member continuously 
rotated by said motor, and a freely rotatable 
member connected to the brakes, said mem 
bers being adjustable relatively to each other, and electric means for variably moving said 
members into contact with each other, of a 
common controlling lever adapted in its movement to control the variable electrically 
operated contact between said friction mem 
bers and to simultaneously vary the supply 
of current to said motor in FE to the degree of application of said friction mem 
bers. 

23. In a car brake, the combination with a 
plurality of cars, means on each car for fric 
tionally applying the brakes thereon, electric 
means on each car for variably operating 
said friction means, and means on each car for electrically controlling said friction 
means, of a common means on one car for si- i 
Inultaneously controlling said electric con 
trolling means on all the cars and for vary 
ing the supply of current to said clectric 
operating means on each car proportionately 
to the degree of application of said friction 
e.S. 
24. In a car brake, the combination with a 

plurality of cars, means on each car for fric 
tionally applying the brakes thereon. electric 
inens on each car for variably operating 
stid friction means means, on each car for electrically controlling said friction ineans. 
leans on each car for locking said friction 
illetins when upplied. and means on each car for electrically controlling said locking 
nearis, of a common means on one of s : 

7 

said brake embodying a bar having notches 
therein alternately disposed on opposite 
sides thereof, and oppositely disposed auxil 
iary solenoids having spring projected cores 
adapted when said solenoids are deinergized 
to be projected against said bar in the path 
of said notches to retain said bar against 
novement toward said main solenoid, and 
means for first constantly energizing said 
main solenoid and then alternately energiz 
ing said auxiliary solenoids at will to perinit 
a step by step movement to said bar under 
the energized action of said main Solenoid 
to variably apply the brake. 26. In a device of the character described. 
the combination with a car brake, of a main 
solenoid. connections between its core and 
said brake embodying a bar having notches therein alternately disposed on opposite 
sides thereof, and oppositely hisauxil iary solenoids having spring projected cores 
adapted when said solenoids are detenergized 
to be projected against said bar in the path 
of said notches to retain said bar against 
movement toward said main solenoid, and a 
common means for first constantly energiz 
ing said main solenoid and then alternately 
energizing said auxiliary solenoids at will to 
permit a step by step movement to said bar 
under the energized action of said main sol 
enoid to variably apply the brake. 

27. In a car brake, the combination with 
means for applying the brake, of means for controlling said application embodying 
means initially energized in excess of the re 
quirements, and means for controlling the 
novenent of said energized means. 

28. In a car brake, the combination with 
means for applying the brakes, of electrical 
means for controlling, said application em bodying means initially energized in excess 
of the requirements, and means for control 
ling the movement of said energized means. 29. In a car brake, the combination with 
means for applying the brakes, of electrical 
Imeans for controlling said application, en 
bodying a solenoid initially energized in ex 
cess of the requirements, and means for con 
rolling the movement of the core thereof. 
30. In a car brake, the combination with 

means for applying the brakes, of electrical 
means for controlling said application en 
bodying a solenoid initially energized in ex 
cess of the requirements, and separate solen 

car's for sinultaneously.controlling said elec. oids for alternately checking the movement 
tric controlling and locking means on all the of the core of the main solenoid. 
'it's and for varying the supply of current in testimonly whereof, I have here into set 
to said electric operating means on each car my hand in the presence of two subscribing 
proportionately to the degree of application 
of said frictiu means. 

25. In a levice of the charactei' (lescribed. : 
the coilbiliation with a car brake, of a main solenoid, connections between it core mind 

Wi. It'ss's, WAM (, M.ARS, 
Witnesses: 

FE) . REEL, 
J. I. It I (Luurt. 
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