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To «ll whom it may concern:

Be it known that I, Wittiay C. Massn,
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 folﬁ;"wing 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, snd may then be either released

" or their force of n%plicution inecreased or

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 Imn one of the
cars.

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

Figure 1 is a diagrammatic view of my
improved 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. 8 is a vertical sectional
view through snif controlling lever and its
sapporting post. I'ig. 4 is a detail sectional
view on the line IV—IV, Fig. 3. TFig. 5 is
a top plan view of the supporting post for
the controlling lever, the latter and its parts
being removed. Fig. G is an enlarged detail
view, partly broken awav, of one of the
nuxilinry solenoids. Fig. 7 is n detail verti-
cal sectional view of the transverse shaft
and the friction disks end brake mechanism
carried thereby. Fig. 8 is n transverse see-
tional view on the line VIII—VIII, Fig. 7.
Fig. 9 ia a view similar to Fig. 1, illustrating

s modified construction,

Similar numernls of reference cdenote cor-
responding parts in the several views.

In Letters Patent No. 896,063, granted
to me Angust 11, 1908, and No. 896,649,
granted to me August 18, 1908, there is dis-
closed a braking mechanisin for cars wherein
is employed a transverse shaft, upou 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 thebrake 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
wi{h the friction disk rotated from the car
axle.

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-
neath the car body, the same carrying the
two friction disks 2 and 8, 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 bedily movable longitu-
dinally of shaft 1, and is forced toward
the friction member 2 by a cam surface 7
operated by the partial rotation of cam hub
§ which is rotated by lever 9 and retracted
by spring 10.

Mounted on the under side of the car
body is a solenoid 11, whose core 12 is ex-
tended into a bar 13, connected to lever Y
by a link 14, und provided with alternately
disposed notches 13 on its opposite sides.
Disposed at a vight angle to the solenoid
11 and on opposite sides of the tonthed bar
13 are the shmilar soxiliary solenoids 16
and 17. The circuits for «uid solenoids may
be traced as follows: A wire 18 leading from
one side of the line oporating the ear leads
to solenoid 11, while from the said solenoid
lends wire 19 that is bianched to oxtend {o
the opposite ends of the enr. By referving
to the disgrammatic detail of the controls
ling mechanisin ot the right of Fig 1 it
will be seen that the wire 19 is conneeted o
nn clongated contact plate 20 mounted on
the seganent base plate 21, und that the con-
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1

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
519 Jever 22 when the latter is in its normal
inactive position, so that the cireuit through
solenoid 11 is completed only when lever
92 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 serirs of wires
30 leading to a series of double contacts
similar to the contacts to which the wires
98 lead in the plate 21, said two series of
contacts being arranged alternately in said

late, the contacts of wires 28 being numn-

red 1, 3 and 5 on said plate, while the
contacts of wires 30 are numbered 2, 4 and
6. Leading from each of the other mem-
bers of said contacts is a wire 32 connecting
with a common wire 33 leading to the line
wire 24. _

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
while the lever 22 is in its normal inactise
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 34 so that their
heads 35 will be forced into contact with bar
13 and the head 385 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 macde with
plate 20, which will close the circuit through
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solenoid 11, thus operating on its core 12 to

draw it within said solenoid, which move-
ment is prevented
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, a8s hereinafter de-
scribed, by said lever, which closes the cir-
cuit through solenoid 16, thus retracting its
core and relensing bar 13, which permits the
core 12 and said bar to move inward until
the next notch on the opposite side of snid
bar 13 is engnged by the head 35 of solenoid
17, A furﬁ)er movement of lever 22 will
now brenk the cireuit at No. 1 and then close
the circuit at No. 2, which results in deiner-
¥izin solenoid 16 and energizing solenoid

7, which in like manner permits the inwnrd
movement of core 12 another step until head
88 35 of solenoid 10 engages the third of the
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by engugement of head 35 .
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notches on bar 13. Thus the continued
movement of Jever 22 will alternately ener-
gize and decnergize the solenoids 16 and 17,
and permit a step by step movement to core
12 and bar 13 under the continued cnergiz-
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 cam
surface 7, move the parts bodily on shaft 1
toward friction disk 2, so that contact is
made between said disks 2 and 3 and the mo-
tion of the former iniparted to the latter to
wind the brake shoe operating cable thereon
in the manner described in my Letters
Patent 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 8 to be relensed from
their frictional contact with euach other. In
the present structure, however, I have sub-
stituted for said holding mechanism n con-
struction of pivoted radially movable grip-

ping shoes disclosed in certain u%plications
for Letters Patent filed by me February 11,

1908, Serial No. 415420, and September
3, 1908, Serial No. 451,520, wherein, as
shown in Figs. 7 and 8 of the present struc-
ture, 8 series of radially movable brake shoes
36 is provided, the same being pivoted at 37,
and being controlled in_their radial move-
ment by a cam ring 38 which is in turn oper-
ated by a lever 39. Said shoes are projected
against a braking surface 40 which is keyed
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 8 will also be rvetained. The said
brake shoes 3G are connected with the mem-
ber 42 which is in turn held aguinst rota-
tion on the shaft 1 by its engagement with a
bracket 43 fixed to the under side of the car
body, which at the same time permits the
necessary slight bodily movement of the
parts on the shaft 1, due to the cam 3 when
| the friction disks 2 and 3 nre brought into
operative engagement.

Connected with lever 89 on ovne side is a
cailed spring 44, which normally maintains
said lever and its cam ring 38 in position to
project. the brake shoes 36 into clutehing en-
angement with the braking surface 40, while
on its other side said lever ¥

59 has conneeted
thereta a link 43, which is in furn connected
| to the core 46 of u solenoid 47 fixed to (he
car frame.  The civenit for said solenoid is
as follows: Extending fron one side thereof
| is the wire 48 which leads to the Tine wite 18,
while from the other side oxtends the
brnnehed wire 49 which tends o a normally
L open civenit closing button 50 on the operat-
ing lover 22, fram which leads n wive 41 con
l nected to Hine wire 24 an the other side of the
soutee of power,
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* when released, as hereinafter descri
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n -is normally
deénerg: by the ‘break in ‘thecircuit at
the- button 50, and the brake shoes 36 arc
.applied to breukinf'smj_fg('.e 40 by the action
o¥ ‘spring 44 on lever 39. - But when the
operator grasps the handle “of lever 22 to
operate the same, he will,-by. pressing said
button 50, s  hereinnfter: des eribed, - close
said circuit and energize solenoid 47, which
will:resnlt in drawing lever 89 toward said
solenoid and - against the tens on of s rmﬁ
44, whereby.cam ring 38 will-be rotated an
the brike shoes 36 retracted to fpe‘rmit‘ their
release . from. the. ‘braking surfdce 40- As
this-action takes place:b :
is moved to energize solenoid 11, the. fric-
tion disk 3 is free to be rotated by 'its con-
tnct with friction disk 2 when lever 8 and

eam 8 are subsequently operated through

the movement of lever 22 and the energizing
of solenoids 11, 16 and-17, as hereinbefore
described.. When the car brnkes have been
applied with the desired force, they may be
retained. thuas ap"glied‘s by - simply . releasing
button 30, which & reaks the circuit to solen-
oid 47, thereby releasing lever 39 and per-
niitting its return to'its initial braking: osi-

tion: under the tension.of- spl-nn%(ﬂ,h which
) e shoes 36 1

will at once again apply the ‘bral
to braking surface:40 and thus retain said
‘braking surface -and. the ‘set friction disk 3
in the. position to which it ‘hns been moved
by its frictional -contact. with . friction disk
9. The lever 22 may then be relensed to re-

lereinafter described, and the car brakes

will remain set until the button 50 is-ngain |

Eressed'to close the.circuit through solenoid
7 and thus.velease the braking surface 40,
which will permit the snme and friction disk
3 to return to their initial: unbraking .posi-
tions. ' In fact, ns the lever 22 is adapted to
osition
jed, the
remioval of the operator’s hand from said
lever will simultaneously apply_the brake
shoes 36 and move the friction disks 2 and
3 from contact. thereby proventing undue
wear on the latter and yet retaiging the ear
brukes in their set position.

When the car brakes have been applied
andd 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
may be accomplished by moving the lever 22
ngain to the No. 3 pasition, but without press-
ing the button 50. Upon then pressing the
Lutton. the brake shoes 36 will be released.
but the disk 8 will be retained in ity posi-
tion by the frictional contact with disk 2.
and a further movement of lever 22, say to
theNo. 4 position, with Luettin 50 still

~ premed, will inerense the frictioun] contaet

and:still further votnte disk

3 to tighten the

,'.“"»'cug‘ ‘brakes, which fresh position can then

950,336

‘before the lever 22

| means of

stance, on the base plate

turn automatically fo-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 1s moved to the No. 2
position without pressing button 30, and
then by pressing sgid button the disk 3 is
relensed by brake shoes 36, and will at once
yotate reversely until held by the disk 2 at
the tension of the No. 2 position, where it
may then be retained by releasing butten 50.

t is intended that the source of current
supply for this mechanism shall be the line
current that operates the car, but shounld
there be an interruption of said circuit, as
by a slipping of the trolley, T have provided
an emergency source of current supply by
a storage battery 52 connected
with the line wires 18 and 2% through wires
53 and 54, a switch 33 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-
91 or on the lever
99, Or, if desired, said battery 52 may be
constantly in circuit, so that it will auto-
matically supply encrent when the line cir-

.cuit is brokem.

1 have shown in Figs. 2, 8,4 and 5 a prac-
tical mechanism “for operating the cireuits
to apply and release the car brakes, of which
the following is a_description.
of the car I provide a hoYlow post 36, having
fixed in its upper end a flat plate 57, re-
tained in place by a collar 58 thut is in screw
threaded engagement with the top of suid

ost 56 and is angular in its exterior con-

ruration. Removably fitted upon this col-
lar 58 is the lever 22 and its parts construct-
ed as follows: A hub 39 angularly recessed
to fit over collar 58 without turning.bas
fixed thereto, or forned integral therewith,
the base plate 21, the inner apertured end
60 of sai(" lever 22 rotatably fitting on the
reduced upper estension 61 of hub 59, and
lying above said base plate 21. Also mount-
ed upon a still further reduced and angled
portion 62 of hub 59 is a top plate 63, shaped
like plate 21 and overlying lever 22 anl said
plate 21, all of said parts being retained in
position by a nut G+ on the upper threaded
end 65 of hub 39. To novnally maintain
the lever 22 in the innctive position shown
in Fig. 2. T employ a spring of any suitable
construction. such as the voiled spuing 66, ov
a flat spring 67 shown in Fig. L “The vir-
enits controlled by said lever nre s follows:
Monuted in the base plate 20 is the extended
contnet plate 20 which witl underlie lever 22
at all times except when the latter is in its
junetive position, Snid plate is conneetedd
to wire 190 which lends to n spring contact
10" in plate 57, o which wive 19 is connert-
el On (he under side of lever 22 ix u
spring rontuet 69 contieeted with o 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 engage-
ment with an elongated contact 23° in the
extension 61 of hub 59, said elongaticn of
contact 23¢ completing the circuit at that
point, no matter to what L)osition lever 22
may be turned. A wire 23 leads from con-
tact 23° to contact 23° that contacts with
spring contact 23', to which wire 23 is con-
nected, whereby the circuit throu%h solenoid
11 is completed as soon as lever 22 is moved.

Locate«f in sockets in the base plate 21 is
a plurality of, say, six circuit-closing spring-
retracted buttons 70, 71, 72, 73, 74 and 75,
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 pfate a7,
and to which are connected, respectively, the
wires 26 and 32, whereby the gepression of
button 72 will close the cirenit through solen-
oid 16. It will be understood that the ter-
minals leading from the alternate buttons
70and 74 are mmilarli connected to wires 26
and 334, or lead 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 38°, which in turn lead to
wires 28 and 32, so that the depression of
any one of said buttons 71,73 or 75 will close
the cirenit 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 therewith in
the movement of lever 22 away from its in-
jtial 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 thercof
(o contacts in the part 60 of lever 22 similar
to contact 23*, while fromn elongated contacts
in the extension 61 similar {e contact 23°
lend wires 49* and 51°, which in turn con-
tact with contacts 49 and 51¢ in the plate

57, to which are conveeted, respectively, the

wires 49 and 51, whereby the closing of but-
ton 50 will energize solenoid 47.

The top plate 63 is prefernbly provided
with o slot 78 in which moves a pointer 79
on the lever 22, which soerves to indiente
the position of said lever with respect to
the buttons 70 te 75, suituble numesals from

960,836

1 to 6 on the top plate 63 indicating the po-
sition of said underlying buttons.

An important feature of my invention is
its adaptability for nse with a plurality of
cars coupled in a train, whereby the brakes
on each esr will be simultaneously controlled
by the operator on the motor car, and may
be applied and released simultaneously, just
as the uir brake is operated. This 1 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 (flug 80 receiving
snid five circuits insulated 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 motor 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 Eerformed on each car of
the train, and the brakes on each car simul-
taneously applied or released.

Tt 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 ap ?ied to the
post 56 at the other end of sauf 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 2 suitable removable cap for covering
the same, but which will have an interior
surface of insulating material.

In Fig. 9 I bave shown a slightly modified
construction. wherein the frietion disk 2,
instead of being operated from the car axle
as in mly Letters Patent No. 806,063 and
896,649, hereinbefore referred to, is operated
by an eleetric motor 81 which is constantly
driven frem the line circuit.  In order, how-
ever, Lo preveut unnecessary use of cnrrent
in operating the same, T provide n rheostat
82 whiel is contralled step by step through
the lever 22 to throw in udditionnl power as
sairl lever ix moved from ils initial position.
By this means so long as suid lever is in ity
normal innctive position n constant but min-
ium =upply of current will be furnished to
the motor 81, (hrough wires 83 and 84, but
us said lever is woved to apply the friction
disk 3 to Friction disk 2 (he step by step
eutting out of the coils of the rhicostat 82,
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which will be timed to take place succes-
sively just before the buttons 0 to 75 are
pressed, will successively increase the supply

of current to motor 81 to enable it to supply '
‘And this control of the |

5 the necessary power. h
power to the motor 81 in each one of a train
of connected cars may be had by extending
the wires 83 and 84 tl:rough the couplings
80, and by cutting out the rheostat 82 in
each car except the controlling car, which
latter may be accomplished through the cir-
cuit closing cap piece used to close the other
c¢ireuits hereinbefore described.

1£ preferred, instead of constantly driving

15 the friction disk 2 by the motor g1, I may

10

arrenge a normally broken contact on lever
99 and base plate 21, which will be closed
upon the slightest movement of said lever 22

and will remain closed so long as lever 22 is
turned from its inactive osition. By this
menns the motor 81 will energized onl
while the brakes are bein%‘ applied, an
with this construction the r eostat 82 may
or may not be employed.

An important advantage obtained by con-
irolling the movement of the core 12 of the
solenoid 11 through the solenoids 16 and 17
is that the application of the friction disks
will be uniform under any variation of the
current supply. Thus, no matter what may
be the strength of the line current, a moye-

20

26

30

ment of lever 92 to say the No. 1 sition
will permit the core 12 of solenoid 11 to

move only far enough to bring the head 85
of solenoid 17 into engagement with the
first notch 15 on that side of bar 13, where-
upon said movement will be positively
checked. And this is true no matter to what
ition the lever 22 is moved, the result be-
ing that under any varying condition of
carrent supply the o§erator will obtain an
application of the brakes dependent upon the
gnovgment of lever 22 which will be nnvary-
ing in power.
ving thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:

1. In a car brake, the combination with
means for frictionally u{)plying the brakes,
of an solenoid for appiying said friction
mneans, and separate e ectric means for con-
trolling the movement of the solenoid core.

9, In a car brake, the combination with
means for frictimml’lv applying the brakes,
of a main solenoid for applying said fric-
tion means, and sepurate solenoids for al-
ternately checking the movement of the
core of the main solenoid in applying said
friction menns.

3. In & car brake
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of a main solenoid for applying said frie-
tion means gepurate solenoids for alternately
checking the movement of the core of said

65 muin solenvid in applying

v . . ) . s . -
r b the combinution with | for wmintaining suid
menns for frwtumaliv applying the brakes, { ber M
i moved

snid friction

means, and a lever for controlling the cir-
cuits to said solenoids.

4. In a car brake, the combination with
means for frictionall applying the brakes,
of a main solenoid for 2 plying said fric-
tion means, separate auxiliary solenoids for
alternately checking the movement of the
core of said main solenoid in applying said
friction means, and a cireuit controllin,
lever for said solenoids adapted when mov
from its initial position to maintain closed
ihe main solencid circuit and in its move-
ment to alternately close and open the aux-
iliary solenoid circuit.

5. In a car brake, the combination with 2
friction brake settin mechanism compris-
ing a member rotat by a source of power
and a freely rotatable member connected to
the brakes, said members being adjustable
relatively to each other, of a main solenoi
for moving said members into contact with
each other, and auxiliary solenoids for con-
trolling the movement of the core of said
gm‘m aolenoid in its operation of said mem-

ers.

6. In a car brake, the combination with a
friction brake setting mechanism comprisin
a member rotated by a source of power an
a freely rotatable member connected to the
brakes, said members being adjustable rela-
tively to each other, of a main solenoid for
moving said members into contact with each
other, and auxiliary solenoids adapted to be
alternately energized to effect a step by step
control of the movement of the main solen-
oid core in its operation of said members.

7. In a car brake, the combination with
means for frictionaliy al)plying the brakes,
and means for contro ling said friction
means, of a clutch for maintaining the
brakes in eny applied position, and elec-
trically controlled means for maintaining
the clatch in its unlocked position.

8. In a car brake, the combination with
means for frictionally a{)plying the brakes, 112
and means for controlling said {friction
means, of an automatically locking clutch
for maintainin% the brakes in any applied
¥nsition, and electrically controlled means

or unlocking the duteh and maintaining it 115
in its unlocked position.

9. Tn a car brake, the combination with a
friction brake setting inechanism compris-
ing a member rotated by a souvce of power
and a freely rotutable member connected 122
to the brakes, stid members being ndjust-
able relatively to each other, and means for
moving seid members into contact with each
other, of an automatieally locking clutch
frecly rotatable mem- 120
any position to whicli it may be
by its frictional contnet with the
yower roluted member, and means for un-
ocking the cluich and maintnining it in
its unlocked position.
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10. In a car brake, the combination with
a friction brake setting mechanism compris-
ing a member rotated by a source of power
and a freely rotatable member connected to
the brakes, said members being adjustable
relatively to each other, and means for
moving suid 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 }ricti(mal contact with the
power rotated member, aund electrically
controlled means for unlocking the cluteh
and maintaining it in ifs unlo?:ﬁed position.

11. In a car 3rake, the combination with
a friction brake setting mechanism com-
prising a member rotated by a source of
power and a freely rotatable member con-
nected to the brakes, said members being
adjustable relatively to” ewch other, and
means for moving said mewbers into con-
tact with each other, of an automatically
locking clutch for maintaining said freely
l'otatagle member in any position to which
it may be moved by its frictional contact
with the power rotated member, and a solen-
oid ndapted when energized to unlock said
clutch and maintain it m its unlocked posi-
tion.

12. In a car brake, the combination with
a friction brake setting mechanism compris-
ing a member rotated by a source of power
and a fieely rotatable member connected
to the brakes, said members heing adjust-
uble relatively to each other, and means for
moving said members into comtact 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 frictionnl contuct with’ the
power rotated member, a solenoid adapted
when energized to unlock said cluteh and
maintain it in its unlocked position, a nor-
mally open circnit for said solenoid, and
means within control of the operator for
closing said cireuit.

13. In a car brake, the combination with
means for frictionally applying the brakes,
of a main solenoid for applving said frie-
tional means, separate auxiliary solenoids
for alternately c}llecking the movement of
the core of the mnin solensid in applying
snid frietion means, a elutch adapted when
applied to maintain said bruke applying
weans in their applied position, and a solen-
oid for controlling said clutch.

14. Tu a car brake, the combination with
means for frictionally applying the Urakes,
of n mmin solenoid for applving said fric-
tional means, separaie nusiliary solenoids
for alternately Alm'kingz the movement of
the core of the main solenoid in npplying
said friction means, a clutel wilnpted when
applied to mmintnin snid binke applying
menng in their applied position, a solenoid
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for controlling said clutch, and 2 commor
lever carrying the civewits of all of said
solenoids,

15. Tn a car brake, the combination with
weans 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 udapte(f when ap-
plied to muintain said brake a plying means
n theiv applied pesition, a solenoid for con-
trolling said cluteh, 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 meuns, separate auxihiary solenoids for
alternately checking the movement of the
core of the inuin solenoid in applying said
friction means, a cluteh udupte(i when ap-
plied to maintais said brake applying means
w their applied position, a sollgnoid 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 cirenits of the friction brake upply-
ing and controlling solenoids.

17. In a car brake, the combination with
means for frictionally applying the brakes,
of menns for electrically operating said fric-
tion means, 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
means for frictionally applying the brakes,
of means for olectrieally controlling said
friction means, merns for electricully operat-
ing said friction means, and means for vary-
ing the supply of current to said electric
operating means pro ortionately to the de-
gree of application of said friction imneans.

19. In a ear brake. the combination with
means for frictionally applying the brakes.
of means for electrically controlling said
friction means, menns for clectrieally oper-
ating said feiction means, means for varying
the supply of current to suid electrie operat-
inge means. and a2 common control for said
clectric controlling and supplying means
opevating to vary (he supply of curvent to
said supplving means in proportion {o the
degree “of “applieation of said controlling
Hietans.

200 To o car beake. the combination with
a Trietion brake softing meehanism rompris-
e an electrie motor, n member continuously
rotuted by said wotor. und a freoly vatutable
member conneeted to the binkes, said mem.
bows heing adjustable velntively to cach other.
of menns for vaviably moving seid members
into cantnet with ench ol und for pro-
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to said motor in accordance with the degree
of application of <aid friction members to !
each other.

21. In a car brake. the combination with a |
friction brake setting mechanism comprising .
an eleetric motor, a member continuously
votated by said motor, and a frecly rotatable
inember connected to the brakes, snid mem-
bers being ad justable relatively to each other,
of elcetric means for varinbly moving sai
metubers 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.

59, In a car brake, the combination with a
friction brake setting mechanisin 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 e.ectric 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 saicd friction mem-
boes and to simultancously vary the supply
of current to said motor in proportion to the
degree of application of said friction mem-
bers.

93. In a car brake, the combination with a
plurality of ears, means on each car for frie-
tionally applying the brakes thereon, electric
means on each enr for variably operating
said friction means, and means on each car
for electrically controlling said friction :
mesns, of a common means on one car for si- |
multaneously controlling said electric con-
trolling means on all the cars and for vary-
ing the supply of current to said electric
operating means on each car proportionately
to the degree of application of said friction
means.

24, In a car brake, the combination with a i
plurality of cars, means on each car for fric-
tionally applying the brakes thereon. clectric

portionately varying the supply of current 1
i

means on ecach ear for variably operating
said friction means, means on each cnr for
electrically controlling said friction eans. |
means on ench car for locking said friction |
means when applied. and means on cach ear
for elcctricaliy controlling said locking
wenns, of 4 common means on oue of said |
cars for sinultaneously controlling said elee- |
trie controlling and locking means on all the
enrs and for varying the supply of current
{0 suil electrie operating means on each car
proportionately to the degree of application
of suid friction means, :
93, In n device of the churacter deseribed,
the combination with u enr brake, of a main |
golenoid, conuections between ity core and |

4

said bruke embodying a bar having potches
therein alternately disposed on (‘)Fposite
gides thereof, and oppositely dispose auxil-
tary solenoids having spring projected cores
adapted when said solenoids are deénergized

to be projected against said bar in the path
of said notches to retain said bar aguinst
movement toward said main solenoid, and

means for first constantly ener izing said
mnain solenoid and then alternately energiz-
ing said auxiltary solenoids at will to permit
a step by step movement to said bar under
the ener‘gizedl action of said main solenoid
to variably apply the brake.

26. In a device of the character described,
the combination with a ear brake, of a main
solenoid. connections between its core and
said brake embodying n bar having notches
therein alternately disposed on c:ipposite
sides thereof, and oppositely dispose auxil-
iary solenoids having spring projected cores
adapted when said solenoids are deénergized
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 snid 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 a yplication embodying
means initially energized in excess of the re-
quirements, and means for controlling the
novement of said energized means.

28. In n car brake, the combination with
means for applying the brakes, of electrical
meuans for controlﬁng said application erm-
bodying means initially energized in excess
of the requirements, and means for control-
ling the movement of said energized means.

59, In a car brake, the combination with
means for applying the brakes, of electrical
means for controlling said application, en-
bodying a solenoid imitially energized in ex-
cess of the requirements, and means for con-
irolling the movement of the core thereof.,

30. In a car brake, the combination with
menns for applying the brakes, of clectrical
means for cnntrolhng said application em-
bodying a solenoid initially energized in ex-
cess of the requircments, and separate solen-
oids for alternately checking the movement
of the core of the main solenoid,

fn testimony whereof, I have hereunto et
my hand in (e presence of {wo subseribing

W NessUS.
WILLIAM . MARSIL
Witnesses:
Tnen J. Rk,
J. . THusnsuner.
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