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“PECIFICATION forming part of Letters Patent No. 668,233, dated February 19, 1901.
}ipplica,tinn filed December 12, 1899, serial No. 740,085, No model.)

o all whom it may concern: |

Be it known that I, EMMETT W. STULL, of
Johnstown, in the county of Cambria and
State of Pennsylvania, have invented a new
and useful Improvement in Brakes for Eleec-
tric-Railway Cars, of which the following is
a full, clear, and exact description, reference
being had to the accompanying drawings,
which form a part of this specification.

My invention has relation tocertain new and
useful improvements in brakes for electric-

rallway cars, and more particularly to brakes

of thatclass wherein the motors are connected
In a local ¢ircuit to run as generators driven
by the momentum of the car. Itiswell known
that with brakes of this elass a car cannot be
brought to a full stop on grades for the rea-

son that as the speed of the car decreases the |

braking action of the motor-generators be-

comes less and less until it reaches a point

where it is balanced by the gravity of the car,

and the latver will run slowly Torward or back-

ward, according to the grade. In such cases
1t 1s necessary to have recourse to the me-
chanical brake mechanism of the cars. Inthe

usual equipment on cars having brake mech-

anism of this character there are employed
a main or power controller, an independent
brake-controller, and also a mechanical brake

staff and lever. The motorman in bringing

a car to a stop under the -conditions above

stated must therefore operate three independ-

ent handles—that is to say, he must first move
the haudle of the main or power controller to

““off ” position, then actuate his brake-con-
troller,
rigging. _ | ,
- Theobject of my invention is mainly to ob-
viate the necessity for the separate manipu-

and, finally, the mechanical brake-

lation of the mechanieal brakes and to pro-
vide means whereby the latter may be effect-
ively applied by the operation of the brake-
controller, also to provide means for prevent-

ing **sliding” of the car-wheels by reason of

a sudden application of the brakes.
My invention consists in the combination,
with a brake-controlling switeh arranged to

connect the motors in a local cireuit to run as

generators, of a small auxiliary motor driven
by the current produced by the motor-genera-

power-controller.

controlled by the said switeh and which is emn-
ployed to wind up the brake-chain and apply
the brake-shoes to the wheels.

The invention also comprises means where-
by the movement of the said switch to off po-
sition not only removes said motor from cir-
cuit, but also releases the brake-chain and
permits the nsual brake-release springs to act
to release the brake-shoes.

T'he invention also comprises the use, in
combination with the other features, of arti-
ficial resistance in the motor-generator cir-
cuit for regulating the amountof current gen-
erated.

It also consists in the novel construction,
arrangement, and combination of parts, all
as hereinafter deseribed, and pointed out in
the appended elaims, reference being had to
the accompanying drawings, in which—

Higure 1is a sectional elevation of a portion
of a car-body, showing the application of the
invention. Fig. 2 is a diagram showing the
motors, the power-controller, the reversing
and cut-out switch, the brake-controller, and
the electrical connections. Fig. 3 is a dia-
gram showing conventionally the circuit con-
nections in the first and last positions of the
Fig. 4 is a similar view
showing the connections in the five positions
of the brake-controller. Fig. 5 is a detail
view of the pawl.and-ratchet locking device

‘used in conneection with the auxiliary motor.

Fig. 6 1s a detail view of a part of said device
detached. Fig. 71is a detail view of a device
for preventing sliding of the car-wheels, and
Kig. 8 is-a detail view showing a preferred
construction of the brake-controlling switeh-

drum.

Referring to the diagram Fig, 2, the two

‘moturs which propel the car are designated,

respectively, as ‘“ Motor No. 1” and ¢ Motor
No. 2,” their respective armatures being
marked A’ and A® and their field- coils F"
and F=.

I3 M indicate the auxiliary or brake motor,
A® the armature, and F® the field-coils of the
same.

C is the power-controller, R S the reversing

and cut-out switeh, and B C the brake-con-
troller, which is preferably mounted in the

tor whose operative connection in circuit is | same frame or casing as the controller C.
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R is artificial resistance designed to be con- |

nected in circuit with the motorsin certain po-
sitions of the controller C when the motors are
running as motors, as in starting from a posi-

¢ tion of rest, and also for connection in the
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' C C .
of contact-fingers designed to engage the said |
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local c¢irenit when the motors are run as gen-
erators. o |

B indicates a ‘“blow-out?” coil for the con-
troller C, and B’ a similar coil for the bra,l{e-
controllel B C.

G indicates gu)und connections, and T the |

connection to the trolley or supply side of

the cireuit.
The controller C and the resistance and

cut-out switch form no part of the present 1n-
vention, but are shown in order that the
complete circnitsmay bereadily traced. The
controller C may be of any well-known type,
preferably of the class known as *‘series-par-
allel” controllers, with contacts and connec-
tions for changing the motors from series to
parallel 1ela131011 bhroucrh a number of i1nter-
mediate steps In Whl@h the speed of the mo-
tors is gradually accelerated. The resistance
and cut-out switeh is also of type well known
in the art and need not be described.

The brake-controller b C consists of a ro-

‘tary drum or cylinder having upon its periph-

ery a series of contact-pieces, (designated by
the letters ¢ ¢’ ¢*, &c., to ¢®.) These con-
tacts are arranged in three groups, the indi-
vidual contacts of each group being electric-
ally connected among themselves, but the
oroups themselves being electrically discon-
nected from each other. 'The ﬁrsb oroup com-
prises the four short contacts ¢ ¢’ ¢* ¢® and the
two long contacts ¢ctand ¢®. T'he second group
comprises the two long contacts ¢® and ¢ and
the two short contacts ¢® and ¢’. The third
group comprises the four long contacts ¢'% ¢!
bbb &e., to b designate a series

contact-pieces, or some of them, as the drum
is rotated. Said dram has five different po-

sitions, (indicated on the diagram by the ver-

tical lines 1, 2, 3, 4, and 5 )bemdes an ‘‘off”
position, in which the contacts ¢® and ¢ only

‘are engaged. There 1s nothing new in the

mechanical econstruction of this dramn or of

the contact-fingers, and it is therefore un-
necessary to show and describe sueh con-
- {and c¢°.
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Contact-fingers b b' b* b® are electrically
erent portions of the resist-
ance R. Finger b° is also connected to one
terminal of the motor B M and also to finger

connected to dift

b%. Finger b*is connected to the negative ter-
minal of the armature A*® and finger 6° to the
negative terminal of armature A'.
is connected to the reversing and cutl-out

switeh and also to the other terminal or mo- |

tor B M through blow-outcoil B". Fingers 08,
b%, and b are connected fo the respective ter-

‘minals of field-coils F' F? through the revers-

ing and. cut-out switch. Finger ' is con-
nected to the positive side of armature A*and.

Finger b7

668,233

When the brake-controller is in off position,
the blow-out coil B’ and the brake-motor B M
are short-circuited by the engagement of fin-
gers b8 and b7 with the contacts ¢® and ¢’ and
the connection between the contact-fingers 63
and b8, Thisisclearly shown by Fig. 3,which

{ represents the circuit relations in the first

and last positions of the controller C or the
series and the pmallel relation of the motors
Nos. 1 and 2. The circuits in both positions
may be readily traced on the drawings.
When, however, the power-controller C 18
turned to off,posit;ion and the brake-controller
is moved to its first position, (indicated by
the dotted vertical line 1,) the motors Nos. 1
and 2 are disconnected from the line-circutt
and are connected in multiple in a. closed
local circuit with the connections to their ar-

‘matbures reversed. The short circuit around

the brake-motor B M is removed by the fin-
gers b® and b7 leaving the contacts ¢® and ¢,
and said motor, together with the resistance

R, is connected in series with the motors
- Nos. 1 and 2.

This is shown in Fig. 4, and
the circuit may be traced as follows: The mo-
tors are now running as generators driven by
the momentum of the car, and the current
generated thereby passes from the positive

brushes thereof into the fourth group of con-

tacts on the brake-controller drum by way
of the contact-fingers b6 and b6
tion of the current leaves these contacts by
way of the contact-fingers b goes to the re-
versing -switch, (to follow the connections

through this switch the row of contact-fingers.
at the right may be supposed to be resting on

the contacts on the vertical line marked
‘“Ahead,”) thence to and through the field-
coils F?, thence back to the reversing-switch,
thence to and through the blow-out coil B,
armature A3, fields F? in series, thence to and
through a portion of the resistance R. IFrom
the resistance R the current returns to the
contacts of the first group on the brake-con-
troller drum by a connection R’ to the frame
of the controller, which is electrically con-
nected to the casting on which sald contacts
are mounted. Return connection from these
contacts to the negative brushes of the arma-

tures is made tht,olw‘h the fingers b* and 0°,

which respectively engage the contacts c*

leaves the contacts of the fourth group by the
finger b° goes through field-coils F' by way
of the reversing-switch, returns to the brake-
controller at the finger 0%, to contacts ¢’ c®
and by brush 67 and connection unites with

the other portion of the current and goes

through the brake-motor resistance and re-
turns to armatures by the path above de-
scribed. It will be seen, therefore, that the
carrent generated by the motors 1 and 2, run-

ning as generators, is utilized to drive the

motor B’, the resistance R actiug to prevent
current becoming excessive. When the
| brake-controller is moved to position 2, the

- finger 0% to bhe posnwe side of armature A'. | only effect is to engage the finger b with the

The other portion of the current

75

30

go

95

One por-

10C

105

I1C

11§

I2C

I25

13C




|

10

15

20

andls

668 233

‘contaet c, thereby short- GII‘CUITIHD‘ a portion |
of the 1esm‘rance by providing a S]lOl ter

I'e-
turn-path to the contacts of t,he irst group.
In positions 3 and 4 eontacts ¢’ and c?are suc-

“cessively and respectively engaged by the fin-
gers b b? and still more of the resistance is

shmt circuited. In position 5 all the resist-

ance 18 short-circuited by the engagement of

finger 6° with the contact ¢d. In this manner
the resistance in circuit is gradually de-
creased as the speed of the car becomes less
inally entirely removed.

- While I have thus deseribed the brake-con-

'troller in detail and have traced out the cir-
cuits, I desire it to be understood that my in-

ventlou 1n its broadest sense is entirely inde-
pendent of this particular controller and any
controller may be used which has proper con-

tacts and connections for connecting the driv-

ing-motors to run as generators and for con-

nectingin series therewith an auxiliary motor.

I will now proceed to describe the mechan-
ical devices by which the auxiliary motor is
made effective in applying the brake-shoes
to the wheels. The said auxiliary motor is
&ammbly supported underneath the car, as
shown in Fig. 1, and to its ar 111atu1e-shaft 18

“connected a chain D, whose opposite end is

30

connected to a brake-rod E or to any other
portion of an ordinary brake-rigging, the ac-
tuation of which will apply the bra,lce-shoes
to the wheels. On said shaft is also secured

~ a ratchet wheel or disk E’, whose teeth are

35

40

engaged by a pawl F. b(-ud pawl is pivoted

at f and has therein a joint at /', adjacent to
which the jointed sections are formed with
abutted lugs 7, which normally prevent the
pawl from buckling.'

/? is a spring bearing on the pawl-sections
across the joint.

J* is a stop on which the pawl rests when
1n opelatwe posmon
- F¥isa yoke which is connected to the joint-
pin ' and to which is connected one end of
a chain G orits equivalent, which passes over

~a pulley G', hung in a bracket secured to and

50

55

depending flOI]’l the under side of the car-
body, and is wound at its opposite end portion
around a downward extension H' of the shafu
H of the brake-controller drum. For con-
venience in handling and shipping the con-
troller I prefer to make the lower portion of
sald drum with the shaft extension H' in a
separate detachable piece, as shown in Fig,
3, with a pin-and-socket or other suitable con-

necmon

The operation is as follows: Uuder normal
running conditions when the brake-controller
is in off position the chain G is wound upon
the shaft extension H' to such an extent that

the pin f' is raised to a position such as is

~shown in Fig. 5, thereby holding the jointed

pawl I out of engagement with the ratchet
wheel or disk E'. The brake-shoes at this

time are held away from the car-wheels by
the action of the usual release-springs..
shown.) When the brake-controller drum is |

| wheel].

2

turned to operative position, the chain G is
unwound from the shaft extension H’, which
permits the pawl F to drop into eng euo‘ement

“with the teeth of the ratchet-wheel E" thereby
- locking the shaft of the brake—motm agalnst

haekward movement and making said motor
effective in winding up the 1)13.]{@ chain and
setting and holdmw the brake-shoes in con-
tact Wibh the car-wheels. This action, com-
bined with the braking action of the motors
Nos. 1 and 2 ronning as generators, brings
the car quickly to a full stop. When the
brake-controller drum is again turned to ofi
position, the chain  is rewonnd on the shaft
extension H', which withdraws the pawl F
from enﬂ'agement with the ratchet-wheel E’
and permits the release-springs to act to re-

tract the brake-shoes from braking engage-

ment with the car-wheels.

It is desirable to provide some means for
preventing slipping or sliding of the car-
wheels in case the brake-controller handle be
thrown around rather quickly, so that the
inotors will generate a strongcurrent and pro-
ducea,&tmng toraueon the bld,ke motor. This
may bring the brake-shoes agalinst the wheels
with fmee sufficient toslide the wheels, if the
pawl F 18 in engagement with the ratchet E
when this pointisr eached. This may be pre-
vented by so arranging the chain G that it
18 normally wound so taut on the shaft ex-
tension H' that the brake-controller must be
turned to a considerable extent, oreven to a
point beyond its last contact position, before
sufficient slack is given said chain to drop
the pawl into engagement with the ratchet-
By the time such position is reached
and all the resistance has been removed from
the brake-circuit the momentum of the ear
will ordinarily have been sufficiently checked
to prevent skidding of the wheels, or T may
provide in additiou to said claim the more
positive means shownin Fig.7. Such means
consists of a magnet M, connected in the
brake-circuit and having an armature-lever
L, which is connected by a chain M’ or its
equivalent with the pawl F. Said lever is
normally held away Irom the magnet-pole by
the action of a spring S, whose tension may
be regulated by a screw 'S’ and thumb-nut S
When this device is used, increase of current
in the brake-cirecuit beyond a predetermined

point, regulated by the spring S, will cause

the armature - lever to be attracted to the
magnet, and thereby raise the pawl F from
engagement with the wheel E'.

I do not desire to limit myself to the non-
essential detaills which I have herein shown
and described for the purpose of represent-
Ing a complete operative device, as these may
be ‘changed in many respects wrbhout affect-
ing the essentla,ls of my invention as pointed
oub in the appended claims.

Having thus described my invention, what
I claim, and desire to secure by Letters Pa,t-
ent, 18—

1. In eombmamon with the motor or motor
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of an electrically-propelied car, a brake-con-

- trolling switeh arranged to connect said mo-

tor or motors to run as generators in a local
circuit, an auxiliary motor having 1ts arma-
ture connected to the mechanical brake-rig-
oing of the car, locking meansfor preven bmﬂ'
) ba.ckwald or brake leleasmg movement of
said armature, and a mechanical connection

- between the said locking means and a mov-

10

20

able member of the said switech, whereby the
operation and release of the said switch ef-

fects the operation of the said locking means.

2. In combination with the motor or motors
of an electrically-propelled vehicle, a brake-
controlling switch arranged to connect said

‘motor or motors to run as generatorsin a local
circuit, an auxiliary motor having its arma- |
ture connected to the mechanical brake-rig-

ging of the car, a pawl-and-ratchet device for
preventing backward or release movement of
the said armature, a connection between the

- pawl and a movable member of the said

30
~of an auxiliary motor for connection in said
circuit, a connection between the said motor

and the mechanical brake-rigging of the car,

35
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~ler, whereby the pawl is engaged with and |

switch, and an electromagnetically-actunated

device also connected to said pawl for dis-
engaging the same under certain circult con-
ditions.

3. In braking apparatus of the class de-

seribed, the combination with the driving mo-
tor or motors and a switeh for connecting the
same to run as generators in a local circuit,

a device for locking the brake-rigging in its

operative position controlled by the operation

of said switeh, and means for automatically
releasing said locking device independently
of the switeh, substa,ntially as described.

4. In braking apparatus of the class de-

scribed, the combination with the driving mo-.

tor or motors, the brake-controller therefor,
the auxiliary motor, and the connection be-

tween the said motor and the mechanical

brake-rigging of the car, of the pawl-and-
ratchet device for locking the brake-rigging
in operative position, and a connection be-
tween the pawl and the shaft of said control-

668,233

I disengaged from the ratechet by the operation

of said controller, substantially as described.
5. In braking apparatus of the class de-
seribed, the combination with the brake-con-

trolling switch and the auxiliary motor, hav-

ing a ratchet on its armature-shaftt, of the
jointed pawl for engagement with the said

ratchet, and a connection between the said

pawl and the shaft of the controller, substan-
vially as deseribed.

6. In braking apparatus of the class de-
seribed, the combination with the brake-con-
trolling switeh having the downwardly-ex-
tending shaft, and the auxiliary motor hav-

( ing a ratchet on its armature-shaft, of the

pawl for engagement with said ratchet, and

the chain eonnection between said pawl and

the extension of the blake-conbrollmmswmch
shaft, substantially as deseribed.

7. I_lg braking apparatus of the character
described, the combination with the motor
having its armature-shaft operatively con-
nected to the brake-shoes of the car, of the

ratchet-wheel on said shaft,the pawl arranged

to engage said wheel, a magnet included in
the circuit of said motor .:md a connection
between the armature of said magnet and the
said pawl, substantially as described.

50

55

60

75

8. The combination with the driving-mo-

tors of an electrically-propelled vehicle, of an

a,umha,ry motor whose rotary armature-shaft

is connected to the brake-rigging of the ve-

hicle, and a brake-controlling switeh having
contacts and connections for connecting the
driving-motors in parallel a local cireuit to
ruan as generators, and for connecting the
auxiliary motor in series with the parallel
connected motor-generators in said ecircuit,

and other contacts for short-circuiting said

auxiliary motor when said switch is turned to
off position, substantially as described.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

EMMETT W. STULL.

Witnesses:
H. W. SMITH,
M. E. SHARPE.
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