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To all wlomy it muey conceri:
Be it known that we, WiLLiaM D. Barp-
wix, residing in the city of New York, county

of New York, and AveusTt StxpH, residing

in Yonkers, county of Westchester, State of

New York, citizens of the United States,
have invented a Compound Brake for Cars,
of which the following is a specification.

" Qur invention relates to brakes for cars,

. ranged to

f

and particularly to brakes for cars electric- -

ally operated. . . '
Our invention has for its object the pro-
vision of a brake for cars so constructed and

arranged that it may be both manually and

electrically operated from substantially the .

same point. .
One of the advantages of our invention is
that if the current should be interrupted to

the electrical means for applying the brake—
for instance, by the shoe on the third rail of .
an electrical railway not making contact or -

jumping said third rail—the manual means
is at once operative to effectually apply the
brake.

Our invention comprises manual and elec-

trical means for applying a brake to a car op- -

erated from substantially the sane point and
further electrical i eans operative from the
iotor acting as a dynamo and coming into
action after the first-named electrical means
or manual nieans, or hoth; have operated.
Our invention is illustrated in the accom-

panying drawings, in which like characters '

of referenceindicate like parts, and in which—

Figure 1 is a plan view of a railway-ear
with certain parts broken away and other
parts in section to show the application of
our invention to the hottom part of the car-
body. TFig. 2 is a side clevation of the lower
part of the car, shewing our invention at-
tached thereto. Fig. 3 represents a portion
ciit away from Fig. 1 and shows a miodifica-

“tion.  Fig. 3% is a detail view of the same.

Fie. 4 is u diagrainiratic view showing a svs-
tem of wirine applicable to an electrically-
driven car and to,the electrical 1eans for op-
erating our brake.  Figs. 5, 6, and 7 are en-
lareed views of details hereinafter deseribed.

Yoferringe to Figs. 1 and 2. the reference-
nuieber 10 designates a railway-ear, and 11
it< wheels,.one of which is fitted with an elee-
tromagnetic ciuteh 20, deseribed hereinafter.
The rails over which the car is adapted to run
are designated by the number 12.

electric motor, shown connected to the axle
13 by suitable gearing 15. Two of the car-
wheels 11 11 are rigidly secured to this axle,
while the other two are similarly secured to
the axle 14. 99 designates a conduit for car-
rying the wires. The electric motor 30 is ar-
be connected to and disconnected
from_a suitable source of electrical supply
through a controller 40 or 40’. (Shown (Fia-
grammatically in Fig. 4.) The controllers
may be of any suitablé type and so, also, the
wiring for the same. In Fig, 4 simple con-
trollers and wiring for controlling the motor
are shown; but we will not describe these in
detail, as they specifically form no part of our
invention. A brief description, however, is
thought to be necessary in order to make
clear the application of ourinvention thereto.

Referring now to Fig. 4, wherein 12’ repre-
sents a portion of the third rail and on which
is adapted to slide the shoe 16, a wire 17
leads from shoe 16 to the shunt field 32 of the
motor. The motor is herein shown shunt-
wound for the sake of simplicity. Con-
nected to the shunt field are the wires 18 and
18/, leading to the controllers 40 and 40', re-
spectively.  Conneeted to the wire 18 at the
yoint 2277 is a wire 19, grounded on the rails, as
Indicated at 12”7, Thus a complete circuit is
maintained through the shunt field 32 so
long as the shoe 16 is on the third rail 12",

“The motor-armature 31 is provided with

brushes 21 and 217, which through the wires
22 and 227 are connected, respectively, to the
wires 24 24" and 23 2%, leading to the con-
trollers 40 and 407, Also connected to the
controllers 40 and 407 by the wires 27, 28, 27/,
and 28’ are shown the double knife-switches
29 and 29, that at the left being shown
closed and that at the right open. The
switehes 29 and 29 are connected with each
other by the wires 25 23’ and 26 26/, one
cwiteh being placed at one end of the car and
the othier at the other end of the car near the
controllers 40 and 407, respeetively, as shown
in Fig. 1.

The controllers cach comprise a series of
fixed fingers or wipers adapted to make elee-
trical contact with metallie strips shown

~mounted on an insulating-drum which is con-

30 is the , the left of Fig. 3 will sufhice.

structed to be rotated onits axis by means of
a suitable handlé.  As the controllers are
constructed alike, a deseription of the one at
The drum 33 is
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shown made of insulation and as having the
strips 34, 35, 36, 37, 38, and 39 mounted
thereon. Bearing on 34, 35, 36, and 37, .re-
spectively, are the fixed fingers £,.5, 6, and 7.
Also bearing on thé strips 34 and 37, at the

central-extensions thereol,:are the stationary |
fingers 8 and 9: . The strip 35 is electrically.

conneeted to the strip'?;% and the strip 36 is

electrically connected to the strip 39, as.
The strips.

shown by the white dotted lines.
'38 36 and the extension of the strip 87 are
circumferentially in line with each cther and

with the fingers-9 and 6. "Fhe strips 39 35|

_and the extension of the strip 34 are srranged
in a similar manner-with relation to the fin-

gers 8 and 5. As shown in Fig. 4,the motor-

is.‘.?lsctrically ‘disconnected fror ‘the third
rail.. . : .

With the switch 29’ open and 29 closed the
controller at the left if operated by means of
the handle T will cause the motor to start in
one direction or the other, depending upon
which direction the handle is moved. Sup-
posing the handle is turned in a clockwise di-
rection, so that fingers 8 and ‘9 will respec-
tively make contact with the strips 39 and

. 38, a circuit will be closed through the motor
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from the third rail 12’ to and through the shoe
16, wires 17 41 42, finger 6, strips 36 and 39,
finger 8, wires 43 22/, brush 21/, armature 31,
brush 21, wires 22 and 24, finger 9, strips 38
~and 35, finger 5, wires 18 and 19, to the rails,
which are connected to the negative terminal
of the source of supply, the positive terminal
being connectéd to the third rail. )
plete circuit through the motor is thus estab-
lished to revolve the same and propel the car
in a certain direction.
controller-handle counter-clockwise, so that
- contacts 8 and 9 make direct contact with
the stfips 35 and 36, respectively, it is ob-

vious that the circuit through the motor will”

be reversed to revolve the same, and conse-
quently move the car in a reverse direction.
The controller as shown is thevefore in reality
only a reverser as thus far described. '

The mechanical brake-rigging Wﬂl.now.be.

described.: Mounted on the truck at the bot-
tom of the car-bodyis a double cross-piece 44,
at substantially the cehtral point of which is
-pivoted at 45 the double brake-lever 46, hav-
ing the arms 52 and 53. To said arms at 54
and 55 are pivoted the rodsi 47 and 47, re-
spectively. These rods are suitably con-
nected at 51 and 51’ to the brake-beams 48
and 48, respectively. These brake-beams
are suitably pivoted at 56 to the cross-beams
57 and 57/, which are also fixed to the truck.
The brake-shoes 49 are mounted on the ends
of the brake-beams 48 and 48" and are nor-
mally held away from the peripheries of the
wheels 11 in any suitable manner. .
At eachend of the car is mounted the brake-
controlling” means comprising a handle 63,
adapted to be connected o the stall 64, con-

A com--

Upon moving the

838,180

;s—tji'uété'& to rotate in the fixed bearings 65,
Rigidly -coinected to the lower.end of the

staff 64 is a small drum 62 or 627, to which 15
fastened at 66 a chain 61 or 61/, connected to

“the tie-rod 60 or:60". . “The brake-controlling*
‘means are alike at* both ends of fhe car; so -

that an.operation of either pr-both will effec-
tually set the. brake-shoes49.

Suitably secured, as by means of & clevis, to
one.end- of the brake-lever 46 at 68 are two

chains 67 67, fastened at_their other ends to

‘ ). 'The tie-rods -
60 and 607 are pivoted at the points 72 and 73 -
‘to the arms 52 and 53 of the brake-lever 46.

70

75

the pulley 69, at-the right-hand side thereof,as .

viewed in Fig. 2. This pulley 69 is rotatably

‘mounted on the car-axle 14 and is rigidly se-
‘cured to or made integral with the magnetic

meinber or pole-piece 70 of.the magnetic

clutch 20. " The other magnetic member of

the clutch is designated by the reference-
number 71 and is rigidly secured to one of the
car-wheels 11.
armature for the electromagnet, whose coils
are represented by the reference-numbers
74 74".- - The member 71 is cup-shaped and’

has an anvular. inclined wearing-surface 76,

whichis adapted to make frictional engage-

_ment with the corresponding circumferential

inclined surface 77 of the member 70. -

The aetails of the miagnetic. clutch are
The magnetic mem-

shown in Figs. 5 and 6.
ber 70 is mounted loosely. on the axle 14 and

This member 71 serves as an

‘8o
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has a-small longitudinal movement thereon,

which is Jimited in one direction by the collar
82-and in the other direction by the member
71, fixed tothe axle 14. The magnetic mem-
ber 70 is split clametrically &nd the halves
secured -together by the bolts 81 and 81’
The member 71 is similarly constructed.
Embedded in the member 70 are two coils 74
and 74", one in each half, the two coils being
connected in series to wires 18 and 75, as
shown diagrammatically in Figs. 1 and 4 and
in-detail in Fig. 6. o
Itistobeobserved thatone terminal of these
coils is connected to the rails over which the
car travels—that is, the coil 74" is connected

| to the ground 12 through wires 18/ @nd 19.
fa) ter]

The peripheral portivn of the member 70 is
provided with a magnetic ring of good wear-
ing material. Arranged to” bear con saiu

rings are the graphite brushes 78 78, kept

continuously in contact with the ring 80 by
means of the springs 79 79. Theése brusiies
keep the peripheral sprtace 77 of-the ving 89
lubricateq, thus preventing cutting between
this ring any the wember 71, The ring 80
ean be easily removed and replaced, how-
ever. Securely mounted on the stafl 64 is a
Lub 83 of o bevel-gear 84, whieh meshes with
another bevel-ceayr 85, herein shown as places
at vight angles theteto.  To the gear 85 s
secured a netallie arm S8, auaptea to make
electilcal contart with e segient 87 ahd
contucts SY when the brake-handle 63 is re-
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volved in a clockwise direction.
contact 89 is made longer than the others,
and the segment 87 is extended to .corre-

spond therewith, so that after all the resist-

ance 88 is cut out, as hereinafter explaineq,

_ the brake-handle 63 can be moved farther to
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hold the brake applied without breaking the
circuit to the magnetic clutch.

Mounted in a frame 93 on the lower part
of the car-body between the wheels on the
side opposite to that of the magnetic clutch
20 and so as to be adjacent the mechanical
brake-rigging is a solenoid 95. This solenoid
is provided with a fixed core 94, projecting a
short distance into the solencid, as shown in
Fig.1, and aiso with a movable core 92,which
is pivoted at 91 to a link 90. - This link 90 is
pivoted at 89 to the arm 52 of the brake-lever
46. The solenoid 95 is connected by wires
96 and 97 with the wires 25 25" and 26 26', as
shown in Fig. 4. : , .

The operation of the invention will now be
fully described. Let it be assumea that the
current from the mstor has been turnea off
and that the car is running by reason ot its
momentum andg it is aesired to bring the car

to a. gradual and quick stop. -The circuits.

and connections will then be as inuicatea in
Fig. 4. The relation between the.variable
rheostat 98 and the -mechanical meansior
actuating one of the brakes is such that the
arm 86 makes electrical connection between
the segment 87 and the contacts 89 before
the brake-shoes 49 are manually appliea to
the wheels 11. Therefore aiter the current

. has been turned off from the mwtor ana the

handale 63 has heen turnea in a clockwise
direction a circuit is closed by the arm 86

from the third rail 12’ to ana through the

wires 17 and 99, segment 87, saii arm 86,
first contact 89, all oi the resistance 88, wire
75, coils 74 ana 74/, wires 18" and 19, to the
source of current-supply. Thus a small
amount of current is admitted to the coils of
the magnetic chitch, which is consequently
energizeii, anu the member 70 is drawn to-
waru the member 71. The tenuency will
then be fur the meémber 70 to shaie thevota-
tion of the axle 14 by reason of the Iri-tional
engagement of the suitaces 77 and 76, As
the arm 86 is moveafarther initsarc of move-

inent more ol tie resistance 88 is cut out,

an<d hence more cuirent is aumitted to the
coils 'or the cluteh. As the current is thus
gradually aamitted, the magnetization oi the
magnetic clutch increases until the attraetion
between members 70 ami 71,an:- cansequently
the trictivnal engagement between the sui-
faces 77 ami 76, is-at a maximum, when all
the resistance 88 is cut out. The electro-

magnetic clutch 20 is therefoie in icality -

The last’

!

i

an electromechanical brake electricully ae- -

tuated and controlled by the rieostat,

. chdins 67 being connecte:i to the puiley 69,

x65

one of them will be drawn so as to move the

The

arm 53 toward the right, the pulling force on
the chain being increased as the magnetization
of the clutch increases. As the lever 46 is
rocked on the pivot 45 the brake-shoes 49
will be applied through the rods 47 and 4v’
with increasing force. The magnetic clutch
can be operated from either end of the car!

70

the rheostats being connected in parallel.

As soon as the controller was placed in the
position shown in Fig. 4 the coil 95 was con-
nected in series with the brushes of the mo-
tor. The motor-armature ‘continuing  tq
revolve while the car is moving by its own
momentum through the gearing will cause -,
current to be generated, which current passes
through the coil 95. The cirouit through the
coil 95 may be traced from the brush 21, to’
and through the wire 24, finger 9, strip 37,

75
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finger 7, wire 27, one blade of switch'29, wire -

235, coil 95, wire 26, the other blade of switch
29, wire 28, finger 4, strip 34, finger 8, wires
23 and 22/, and brush 217, back to the arma-
ture., The motor thus acting as a dynamo
will in combination with the circuit just
traced act as a daynamic brake and to ener-
gize said coil 95; but this coil 95 is so con-

structed that it will not have sufficient

strength to operate the brake-rigging to effec-
tually apply the shoes 49 while the core 92 is
in a certsin predetermine:i pusition, but as
the brakes-shoesareapplied through the mag-
netic clutch the core 92 is move: rther into
the field of the cuil 95, Atter a certain move-
ment of this core the coil yets to effectively

assist in applying the brake-shoes and hold

the same in place.. As the car slows down,
however, the current through this coil is
gra:iually reduced to zero when the car has
conie to a stop, the current through the mag-

! netic cluteh continuing untit the nancle 63 is
movea to its initial position,

Fig. 3 represents a modification of our in-
vention in which the electromagnetic brake
may be applied manyally by the operation
of the same handle from which the brake-
shoes are manually applied. To accomplish
this result, we secure 1o the pulley 69 a e¢ir-
cumferentially-grooved collar, the groove
being designated by the reference-nuinber
103. Pivotally mounted on the truck at

point 101 is a bell-crank lever having one of

its arms 104 forked and provided with in-
wardly-projeciing lugs 109, which fit loosely
in the groove 103. A deiniled view of the
forked arm ‘s shown in. Fig. 3% The other
arm 105 of the lever is provided near its end
with a longitudinaliy-exiending  slot 107,
through which passes the rod 607, On this

85

95

100

110

115

120 ~

rod at 108 is a collar normally rigid with the .

'rod 60%, but adapted 1o be loosened and .

moved along the same to adjust the iension -

of the long spring 106, This spring is placed
on the rod 607 between the darm 105 and the

Cixed collar 108 and is so adjusted that nor-

mally it exerts no pressure whatever to move

130
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~creased. 1t is therefore seen from the fore-

20

%

the arm 105 toward the right, and conse-
quently the clutech member 70. . When the

‘handle 63 is operated; however, to close the
-circuit: to the electromagnetic cluteh and to
:increase the current .strength therein, tho.

chain 61" is wound on’ the drum 62" and the

‘rod 60, with its collar 108;1is pulled toward

the Tight.  This operation may act to throw
the magnetic members of the clutch into

closer-and. more effective relation with each’

other or it may place the parts in such posi-
tion’ that upon further movement of the
brake-lever after the clutch has been fully
energized the clutch-brake may be held in
bralkang position or the effect thereof in-

going that should the magnetic clutch be-
come inoperative—as, for instance, by reason:
of lack of currentin its coils fromsome cause—

the brake can be applied mechanically by
~ the same handle that operates the rheostat -

which -controls the magnetic clutch. Fur-
thermore, the. braking effect is increased by

. the operation of the core 92 and parts con-

“the-car.

‘nected. therewith, depending on the speéd of
- It 1s.0hvious that iﬁ:goin‘g upgrade the
-goil 95 could not be used alone to hold the

" .car after stopping and for the same reason

- 39
- would not hold the car on an upgradé should

the magnetic clutch used alone or therewith

“the current-supply be cut off from the coils

-35.

of the magnetic clutch. " On a downgrade
the dynamic brake and coil 95 with its mov-
able core would be operative to keep the car
from going at a.dangerous speed ; but its cir-

_cuit may become deranged and on any grade

4o 3
-therefore -provide 'a means for ~operating
. either one or both of the-aforementioned:

45

o
-0,

or on a level the electrical braking means.

.may become inoperative du¢ to-a- derange-
ment, of circuits or lack of current. - We

brakes manually in case of emergency, the
said brake or brakes being aectuated or ap-
plied from the same handle by which the cur-
renit to the magnetic clutch is controlled, so
that no :time shall be lost. So long as the
magnetic -

to operave the rheostat and keep the chain
61’ taut is required to set or apply the braies.

. Affer the brakes are applied the handle is in

such position that should the electromechan-
ical brake give way the brakes directly ap-
plied to thé car-wheels may be kept set or

- again brought into eflective operation man-

6¢

65

ually by a small further movement of this
handle, or at any time by means of the
brake-handle both brakes may be controlled
and the brake which is mechanically applied

_held set orits action increased independently

of the electrical means for operating the
magnetic clurch. _ i
We have herein disclosed one form with a

clutch- operates properly very
little power is necessary to manually operate
- the handle 63-—that is, only sufficient power

838,160

modification of our invention; but we do not

wish to be limited thereto, ds various changes

ey be ntade.in the details of construction

and arfangement of parts without departing -

from the spirit. and scope of said invention.

What we do claim as our invention, and
desire to protect by Letters Patent, is—

1. The combination with a motor connect-
ed to operate as a momentum-driven gener-
ator, of an electroreceptive device in eircuit
therewith, a bralke, actuating means for ap-
plying said brake, electromagnetic apparatus
for operating said actuating means, manual

means for assisting in the operation of said-
actuating means, and means connected to said

70

75

80

actuating means and controlled by said elec-

troreceptive device for holding said brake

applied or’ increasing the action thereof in-

dependently of said manual means.
2. The combination with an electrodymna-
mic brake comprising a motor-armature,” of

‘an electroresponsive device in.circuit-there-

with, an additional brake, actuating means

85

for applying said additional brake, electro-..

magnetic apparatus for operating said actu-

ating means, manual means for assisting in
the operation of said actuating means, and

mechanism connecting said actuating means
and -electroresponsive device, the aforesaid
parts being so constructed and arranged that
after the manual application of said addi-
tional brake said electroresponsive device

‘shall hold the same applied or increase the

action thereof.

3. The combination with a motor connect-
ed to operate as a momentum-driven gen-
erator, of an electro-receptive device in cir-
euit therewith, a brake, electromechanical

90

95

100

means for applying said brake, and means -

controlled by said electroreceptive device and

‘connected to said electromechanical means

for holding the brake applied or increasing the
action thereof. _

4. The conibination with a brake, of ac-
tuating means for applying the same, elec-
tric nieans for operating said actuating
means, an electrodynamic brake, an electro-
responsive device in circuit therewith and
connected to said actuating means for hold-
ing the first-named brake applied or increas-
ing the action thereof independently of said
electric means. . »

5. The combination with a motor connect-
ed to operate as a momentum-driven gen-
erator, of an electroresponsive device in cir-
cuit therewith, a brake, mechanical actuat-
ing weans for applving said brake, an addi-
tional brake, electric n-eans for applying said
additional brake and connected to operate
said actuating means, means for controlling
said eleetric 1reans, mechanical ‘means for
cperating said actuating means to hold the
first-named brake applied or increasing the
action thereof, a handle for operating said

controlling means and said mechanical oper-.

10§
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‘the aforesaid mechanism connected to and | 1
| brake applied or increase the action thereof.
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ating means, and means connecting said

electroresponsive device andactuating means

to also-hold said first-named brake applied..
6. The combination with a-motor connect-

- ed o operate as'a momentum-drivén gener-.

ator, of an :eléctrdreS}]).lonsivé device 1In cir-
cuit therewith, a plurality of brakes, electro-
mechanical means for applyifg said brakes;
and means controlled by said electrorespon-
sive device for holding one of said brakes ap-
plied or. increasing the action thereof.

" 7. The combination with a brake, of eléc-

tromagnetic ‘means for. applying. the same,

an additional brake, and mechanisi for. ap-
plying the same, connections between such
mechanism and a device driven b the-elec-
tromagnetic brake for also 'appgr.ing-- said
first-named brake, a manual device connect-
éd to the aforeseid mechanisin and also con:
trolling the circuit- of .the electromagnétic
ineans, and an electrodynamic brake. - '

8. The combination with a clutch-brake,
of electromagnétic means for ‘applying - the
same, means for lubricating said brake, a
manual device carrying. & circuit-closer for
controlling the electromagnetic nieans, an ad-

ditional brake, mechanism for applying the |
same and independent, connections. between °

said mechanism .for a¥plying the additional
brake and the manual device and also from

driven by the electrormagnetic means. o
9. The combination with a vehi¢le and a

brake therefor, of a movable arm connected

tothe said'bra’i{e‘ for applying it, and connee-

-tions between such movable arm and three

independent - actuating -means, - namely, - &
manual means, a means driven by the move-

namic brake.

10. The combination with & vehic¢le and a |

brake therefor, of a movable brake-arm.for,
applying- said- brake; and. connections be-
tween such movable arm .and three inde-
pendent actuating means, namely; & man-

“ual means, a magnetic clutch connected with

one of the wheels of the’ Vehiclq , and ax elec-
tromagnet comprising a solenoid and a mow-
able-core, said solenoid being -donnecied in

~ ‘the circuit of an electrodynatnic braks.

55

" 11. The combination with & motoz, of an
‘electromagndt. in a_norigly open circuit
with the motor-armature, 2 rake, elevtro-
miechanical means for applying said brake, a
connéction between said’ e{ec‘tyro-ma.gnet, and

- said electromechanical means, and anelectric

_switeh for cutting off the current-supply

8

from tne motor-armature and closing the

same upon itself through said-electromagnet.
" 12. The combination wjith ‘a/ brake, of ac-

‘tudting devices for applying the same, elec-

tric apparatus for operating said actuating

N i . . 9 R e L -
means,. an electrodyngmic brake, an electro-.
‘magnetic device in circuit thérewith and cen-

nected to a6t onsaid actuating means to hold

said first-named brake applied or increasing
“the effect thereof independently of said elec~
-tric. apparatus. ' '

13. The combination with a moter, of an
electromagnet comprising a- solenoid and a
movable core, a brake, mechanical actuating

60
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means for applying the brake, an electromag-

netic clutch-brake, connections between said
cluteh-brake and- said actuating means, a
rheostat for controlling said clutch, & handle
for operating said rheostat, connections “be-
tween said handle and said mechanical actu-

' ating means, and circuits and connections in-
cluding the usual car-controller for connect-

ing the armatureinalocal circuit through said
electromagnet. ‘
" 14. The combination with a motor, of

-electromagnetic apparatus connected thereto,

a mechanical brake, manual means, for ap-
plying said brake, electrical means for apply-
1ng said brake, and connections between said

mechanical. brake and said electromagunetic:

apparatus to permit the latter to hold said

15. The combination ,with a motor con-
nected to operate as a momentum - driven
genérator, pf eledtromagnetic apparatus con-
nected therefo, & mechanical brake, an elec-
trical brake, means, coacting with said elee-
tricsl ‘brake for, applying said mechanical

ment of the vehicle, and an electrorespon- | brake, a controlling device for saideloctrical

‘sive device in the. circuit of an electr‘ody~

brake, mechanical comhections for actuating

said mechanical brake, & single’ handle for

operating said controlling device and actuat-
ing sai¢ mechanicsl connections. to apply
both of giid biakes, and weans opérated by
the aforesaid ele¢tromagnetic apparatus for
holding said mechanical brake applied or in-
ereasing the action thereof independently of
ssid hendle and its connections or the elec-
tries! brake, - o
signed-our names in the presence of two sub-
seribffig witnesses. ' §
WILLIAM, D. BALDWIN.
AUGUST SUNDIL.
Witnesses: _
Cuaxres M. Nissew,
Taos. M. Locan

T ‘witness whereof ‘e hive hereunto.
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