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10 all whom it may concer: the motorman will always have one hzmd free §5o
Beitknownthatl, FRANK CLARENCENEW- | to apply the hand-brake when necessary.

ELL, & cltizen of the Umted States, residingat | My invention consists in means Whe.{e-by

Wilkinsburg, county of Allecrhen v, State of | the sawie contact-pointson the controller may

5 Pennsylvania, have invented or discovered a | be used for braking as for running, while at
certain mew and useful Improvement in Klec- | the same time the 60“131 oller-handle is adapt- 55
tric Brakes, of which 1mprovement the fol- |.ed to be moved in opposite directions from
lowing is a speclﬁedtmn its *‘off 7 or neutral position for regulating

My invention relates to electric brakes for | the current in the running and braking cir-

1o railway-cars, and has for its object to pro- | cuits, respectively.
vide means by which a running-controller of It also consists in a construoction adapted 60
an electrically-propelled car may be convert- | to be applied to a running-controller to turn
ed into a combined running and braking con- | the controller - shaft in the same direction
troller, in which the handle is moved in one | when the handle is turned in either direction -

15 direction from its neutral position. for run- | from its neutral position.

- ning and in the opposite direction from that | My invention further consists in an im- 63
position for braking, but at the same time | proved form of combined brake-switch and
ubilizing the same econtact-points on the con- | reversing-switch-adapted in certain positions
troller for both running and braking. tc connéct the line-current with the controller

20  Heretofore braking-controllers have been | for running either forward or backward and
constructed with two sets of contact-points— | 1a other posu,mns to cut off the line connec- 7o
one set for the running-circuit and the other | tion and connect up the motors to act as gen- |
set for the braking-cireuit—with a handle | eratorsin a local brake-cirecuit with the con-
adapted to be moved in opposite directions | troller for braking when the car is moving in

25 from its forward or neutral point for control- | either direction. -
ling the respective circuits; but such a con-| "It also consists in means whereby the 75
struetion is complicated and expensive,owing | brake-switch is automatically thrown by the |
to the large number of contact- points re- | controller-handle when it 1s moved over 1ts
quired on the switch or controller and the | neutral position; and my invention further

3o limited space available for such alarge num- | consists in certain combinations and arrange-
ber of contacts. It has also been proposed | ment of parts, all as hereinafter more fully 8o
t0 connect a separate brake-switch in the ¢ir- | set forth. - |
cuits, whereby after the brake-switch is Intheaccompanying drawings, which illus-
thrown the running-controller may be used | trate an embodiment of my invention, Fig-

35 to control the brake-circuit with the same | nrelis a diagram showing the contact-points
contact-points and the same movement of the | of the brake-switch and the controller and 85
handle as in running; but such a construc- | the circuits as used in running and braking.
tion 18 open to the objection that it requires | Fig. 2is a front view of the interior of a run-
an extra handle to be operated by the motor- | ning-controller, showing my improvements

40 man and also that the handle ofthe running- | applied thereto, the beveled gearing being
controller is moved in'the same direction for | shown in section and some of the parts of the go
both running and braking, so that in case of | controller being broken away to more clearly
an emergency or moment of excitement the | show the contact-points. IKig. disa topplan
motorman 1s liable to seize the wrong handle | view of the controller with -the cover or cap

43 or to operate the handle of the running-con- | plate removed and showing the position of the
troller without throwing the brake-switch. | parts when the controller-handleisin the neu- g5

In all cases it 18 desirable that there should
be but one handle to be operated to control

tral position. Fig.4isasimilar viewshowing
the position of the parts when the contr oller-

the power in running and braking, so that | handle has been turned to the right in the di-




IO

L5

20

25

2 70,951

rection for running to about the point at
which the motors would be connected up 1in

parallel if a series-parallel controller is used.

Tie. 5 is a similar view showing the position

of the parts when the controller-handle has

been turned to the left from its neutral posi-
tion in the direction for braking to the first

point where the brake-switchis thrown. Fig.

6 is asimilar view showing the position of the
parts when the handle has been moved still
farther toward the left, where the braking-
circuit is connected up with the resistance.
Fig. 7is a front view, partly in elevation and

partly in section, of the upper part of the con-

troller, showing my improved construction
on alargerscale. Tig. 8 isa plan view of the
construction shown in Fig. 7, the cover-plate
being removed. Iig. 9 is a vertical section

‘taken on the line o « of Fig. 7. Fig. 101s a

horizontal section taken on the line v y of
Fig. 7; and Fig. 11 is an end view of the bev-
eled pinion, showing the clutech-face of the
hab. | |

Referring to Fig. 1 of the drawings, C rep-
resents the contact-points of the controller-

- cylinder, and B the combined brake-switch
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and reversing-switch, which takes the place
of the ordinary reversing-switch and 18 pro-
vided with four series of contact-points, the
two inside series 1 to 4 and 5 to 12 serving as
the ordinary eontact-points of the reversing-
switeh and the two outside series 24 to 30 and

31 to 34 adapted to conneect up the motors in

parallel to act as generators by the momen-
tum of the car when running in either direc-
tion. The upper part of the brake-switch
is also provided with three additional sta-
tionary contact-fingers and three contact-
points 21, 22, and 23, which are mounted on
the same shafl with the other contact-points

and arranged in line therewith. The addi-

tional terminal points or contact-fingers are
connected as follows: TL to the trolley at I,
TC to its corresponding terminal point on the
controller C, and BII to the brake-magnets H
and the ground-wire. The course of the cur-

rent for the different circuits may now be

traced, supposing the brake-switch to be

moved to its running position, in which the

contact-points 1, 2, 3, and 4 will be in con-
tact with the motor-terminals I'* AA-, &e.,
and the controller in its first notch on the
running side, in which position the controller-
bars 13 and 14 make contact with the termi-

nal points TC and R/, respectively.. Thecur-

rent then flows through the trolley T to ter-
minal TL and bar 21 on the brake-switch,
through lead TC to contact-bars 13 and 14 on

- the controller, through lead R', resistance R,

60

lead 19, contact-bar 4 on the brake and re-
versing switeh B, lead A’, armature A of No.

1 motor, lead AA’, contact-bar 3 on the brake

and reversing switch, lead I’ through field

'F of No. 1 motor, lead E' to contact-bars 20

and 19* on the controller, lead 15 to contact-
bar 2 on the brake and reversing switeh, lead
A? to armature A of No. 2 motor, lead AA®

switch, lead F? through the fleld of No. 2
motor, and lead E? to the ground. Further
I movements of the controller in the same di-

rection serve to cut out resistance as the bars
14, 16, 17, 18, and 19 successively make con-
tacts with the terminals R?* R3, R% and R?,
| respectively. In case a series-parallel con-
| troller is used still further movement in this
direction would connect up the motors in par-
allel: but it is not necessary to illustrate this
connection, as it is a well-known form of con-
troller and well understood by all skilled in
theart. When it is desired to run backward,
| the controller being in its neutral position,
the brake and reversing switeh is thrown to
its other intermediate position, in which the
contact-points 5 to 12 are in line with and

AA? &e. It will be noticed that the contact-
bar 21 on the brake and reversing switch is
large enough to be in contact with the termi-
nals TL and TC when this switch is in either
| one of its intermediate positions, and in this
way the terminal TC on the controller is
always connected with the trolley when the
brake and reversing switch is in position for
| running either forward or backward or is in
its neutral position. If desirable, two sepa-
rate contact-bars, as indicated in dotted lines,
may be used; but I prefer the former con-
struction, as it prevents arcing at the brake-
switch in case of leakage.

When running backward, the circuits are
the same as in running forward, except that
| the direction of the current through the ar-

| connections between the contact-points 5 and
7,6 and 8, 9 and 11, and 10 and 12 on the
brake and reversing switch, as will be readily
understood by all familiar with the art.

In forward running when it is desired to ap-
| ply the brakes the controller is brought to 1ts
neutral position, and the brake and revers-
ing switeh is thrown from its first or forward
running position to its forward braking po-
sition, in which the outside series of contact-
| points 22 and 24 to 30 are in line with and
| make contact with the lead-terminals or sta-

tionary fingers TC F*, &c. This operates 10
cut off the motors from line-circuit and to
connect them up to act as generators in a lo-
cal circuit with the controller and the brake-
magnets. The controller then being moved
to its first position, in which the bars 13 and
‘14 make contact with the fingers TC and R/,
‘respectively, the current in the brake-circuit
may be traced as follows: from the armature
of No. 1 motor through lead A’ to contact-
bars 29 and 27 on the brake and reversing
| switch, lead F’ through field I of No. 1 mo-
| tor, lead B’ to contact-bars 19* and 20 on

the brake and reversing switch, to the ground-
wire, through the brake-magmets II, the ter-
minal BH to the contact-bar 22 on the brake
i and reversing switeh, through lead TC to con-

make contact with the motor-terminals F*

the controller, lead 15 to contact-bar G on

I to contact-bar 1 on the brake and reversing -
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tact-bars 13 and 14 on the controller, lead R’ | auntomatically by the movement of the con-

through resistance R, lead 19 to eontact-bars i
- 30 and 23 on the bmke and reversing switch,

and lead AA’ back to the armature “of No. 1
motor. At the same time as the motors are
counected up in parallel the current from the
armature of No. 2 motor flows through lead
A® to eontact-bars 26 and 24 on the brake and
reversing swifch, lead ¥* through field ¥ of
No. 2 motor,

and flows through the brake-inagnets, con-

~troller resistance, and lead 19 to contact-bar

20

30 and by cross connegtion to contact-bar 25
on the brake and reversing switch, and
through lead AA”® to the armatare of No. 2
motor. The armature of each motor is con-
nected to the fields of both motors by the
equalizing connections between the contact-
barson the brakeand reversing switch. Fur-

ther movement of the controller in the same _
t ordinary ranning-controlier, except that the

direction will operate to c¢ut out resistance

. and regulate the current in the brake-circuit.

25

30

40

To apply the brakes when raonning back-
ward, the controller 15 brought to its neuatral

position and the brake and reversing switch
{ end of the controller-shaft 40, while the cover-
plate 38 has a corresponding opening in line

shifted from its second intermediate position
to 1ts second outer position, in which the
contact-bars

and as the armatures are then revolving in
the opposite direction from that of forward
running the current flows from the arma-
ture of No. 1 motor tirough lead AA’ to con-

“tact-bar 33 of the brake and reversing switeh,

tead I’ through field F of No. 1 motor, lead
E’ to contact-bars 20 and 19* on the controller,

lead 15 to contact-bar G and to the ground-

wire, through brake-magnets H to contact-
bar 23 on the brake and reversing switeh,
lead TC to contact-bars 13 and 14 on the con-
iroller, lead R’ through the resistance R, lead
19 to contact-bar 34, and lead A’ to the ar-
mature of No. 1 motor. Irom No. 2 motor
the current flows by lead AA*® to contact-bar
31 on the brake and reversing swifeh, lead
F? through the field of No. 2 motor, lead E?

st

34 on the brake and reversing switch, then
by cross connection to contact- bar' 32 and
lead A® back to the armuature of No. 2 motor.
There 1s also a cross connection between the
contact-bars 31 and 33, which serves as the
equalizer for the motor-generators. The re-
sistanice 1n the braking-circuit may then bhe
reguiated by farther movement of the coun-
mollel as before described.
| have described the ecircuil connections
between the controller and brake and re-
versing switch at one end of the car and the
motors; but 1t is to be understood that the
circuits are extended to the other end of the
car, which is also provided with a duplicate
GGH'[I‘OHBL and brake and reversing switeh.

Inorderthatthe brakeswitch mayvbe thwwn |

lead E* to the ground - wire, |
where it joins the current from No. 1 motor |

23 and 31 to 3+ make contact
with the terminal points of the switch. The
controller is then moved to its first position,

|

18 pivoted the roller 51.
1s secured between the arms of the lever 49

troller-handle as it moves over its neutral
position and that a further movement of the

handle in the direction for braking may op-

erate the controller-shaft in the opposite di-

rection over the same positions as in running,
1 have devised the construction shown on
Sheets 2 and 3 of the drawings, which will
now be described. This constructionisadapt- -

ed to be applied directly to the top of an or-
dinary running-controller and involves no
change therein except the removal of the
cover-plateand thereversing-switch eylinder.

The casing or frame of Lhe extension-top

is composed of a cast-iron back plate 35,

| adapted to be securely bolted to the top of

the back plate 36 of the ordinary running-

controller frame, a curved front plate 37,

hinged to the baek plate, and a -cover 38, SD
that the finished appearance of the im proved
controlier is substantially the same as the

height is- slightly increased. A lower plate
or fange 39 is secured to or cast integral with
the baek plate o0 and is provided with a cie-
cular opening adapted to fit over the upper

therewith for the stub-shaft 41. On the up-
per end of the controller-shaft is keyed the
beveled gear- wheel 42,
beveled gear-wheel 43 being rigidly secured
on the lower end of the stub-shaft 4]1. Be-

i tween the beveled gears islocated the beveled

pinion 44, ad&pted to mesh. with the bevel-
ogears and having its hub 45 bearing in the

_yoke 46, whichin turn hasan upper bearmﬂ'at
{ 47 on the stub-shaft and a lower bearing at 48

on the controller-shaft 40. A collar 83 18
placed on the shaft between the beveled gears
and serves as an abufment for the pinion 44.
The bifurcated clutch-operating lever 49 is

pivoted at 50 on the yoke and has one arm on

each side thereof, the arms being joined at

their lower ends by a cross-piece 52, on which
- The ecluteh-bar 53

and is adapted to be mnoved in a slotted open-

to the ground-wire, where it joins the current | ing 54 in the yoke, which opening comimuni-

from No. 1 motoxr to lead 19 and contact-bar
| Tectangular recess 55 is cut in the inner face
of the hub of the pinion and is adapted to
register at each revolution of the pinion with

cates with the bearing of the pinion 44. A

the slotted opening in the voke and with the

cluteh-bar 53, so that when the pinion is in

this position the clutch-bar may be moved
into the rectangalar recess 55 and lock the
pinion 44 a,ﬂ‘a;mt rotation. The inner face
of the hub of the pinion may be bored outin
the center, as indicated at 56, and the oppo-
site edges of the cluteh- ffme of the pinion

I may be slightly beveled off to facilitate the
operation of the clutch, as indicated at 85 in
- A spring 57 is interposed between:

Fig. 11.

the yoke and the upper ends of the lever-
arms, which spring tends to move the lever
to the position to throw in the -elutech. On

o
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- guiding the slide-plate 69 as 1t is recipro-

50
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68 in the slide bar or plate 69.

L

——

the lower bracket or
casting 5§, having

plate 39 is secured a
upwardly - projecting

flanges forming a groove 59, in which the.

roller 51 of the clutch - operating lever is
adapted to move. - The shape of the groove-
flanges is such that the clutch-lever 1s oper-
ated to throw the cluteh-barin and out at the
proper time when the yoke 46 isswung around
on the axis of the controller-shaft, as more
fully described hereinafter. A bracket 60 18

secured to the back plate 85 and is provided
with a notched end forming a stop 61, which.
is adapted to be engaged by a projection 62

of the yoke 46 when the same is swung around
to certain positions. In a longitudinal open-
ing through the yoke is located the slidable

bar 63, which at one end bears against the

face of the cam 64 on the gear-wheel 43.
This ecam may be secured to the shaft or to
the gear-wheel or may be integral with the
ocear-wheel. The bar 63 extends through' the
projection 62 of the yoke and when the yoke
is in the position shown in Fig. 3 bears

against the latch-spring 94, which is secured
in a slotted opening or recess in the bracket
60. As shown in Fig. 8, the projection 62 of.
the voke rests against the stop 61, thus pre-
venting further movement of the yoke to the
left; but the high point 65 of the eam has

moved the bar 63 outward, compressing the
spring-latch 94 into its recess and leaving

the yoke free to swing toward the right.
If now the cam be turned so that 1ts low.

point 66 bears against the end of the bar 63,
the spring-latch will force the bar inward
and move out beyond the face of the pro-
jection 62, and the yoke will then be securely

held against rotation in either direction, as

shown in Fig. 6.

‘On the stub-shafy 41, beneath the cover-
plate 38, is mounted the crank-arm 70, hav-
ingatitsouterend anupwardly-projecting pin
67, adapted to extend into a recess or groove
This plate is
provided with a gnide-slot 71, through which
passes a large headed pin 72, secured to the
under side of the cover 33 for sustaining and

cated by the movement of the crank-pin 67
in the cam-shaped slot 63.
the slide-plate has an elongated opening 79

for the shaft 74 of the brake and reversing
switch and a transverse slot 75 for the pin 76

of the crank-arm 77, which is secured on the
shaft 74 beneath the slide-plate 69.. The
transverse slot 75 has an arc-shaped portion
78 cut out of one side, the purpose of which
will appear hereinafter. | |

The cylinders B’ and B® of the combined
brake and reversing switch are mounted on
the same continuous shaft 74, which extends
from the usual lower bearing 79 up through
the cover-plate and is provided with the
usual handle 80. The lower cylinder B* is
the same as the ordinary reversing-switch
cylinder with the two additional rows of con-
tact-bars, as shown in Figs. 1 and 2. The

The other end of

4

720,951

| upper cylinder B’ is p'rovided with the con-

tact-bars 21, 22, and 25, while the additional
stationary terminals or fingers TL, TC, and
BH are supported on a triangular block 31,
secured to the back plate 35, suitable insula-

- tion being provided for the contacts.

The usual interlocking mechanism 32 be-
tween the controller-shaft and the shaft of
the reversing-switeh is retained, so that the
brake and reversingswitch can only be moved
when the controller isin its neutral position.

The cover 38 may be secured to the brack-
ots 86 and 87, and the controller is provided
with the usual handle, 84. |

- When the handle is turned around to its

| extreme position on the running side, the

voke strikes against the outer side of the stop
61, in which there is a small recess 37 for the

end of the bar 635.

The operation of my improved controller
complete is as follows: The controller-handle
84 being in the neutral position, as shown in
Fig. 3, the pin 67 of the erank 70 is at the end
of the cam-shaped groove 68. The slide-bar
69 is in its left-hand position, so that the pin

76 of crank 77 is just at the end of the arc-

shaped portion of the slot 75, and the brake
and reversingswitchis in position for forward

79
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running. When in this position, it will be

noticed that the reversing-switch can be
thrown by hand in the usual way without in-
terfering with any of the other parts of the
mechanism, as the locking device between

| the shafts is released and the pin 76 merely

travels through the arc-shaped portion 78 of
the slot 75 without moving the slide-plate 69.
In the neutral position the roller 51 holds the

clutch-operatingleverinitsouter position and

the cluteh-bar 53 out of the recess in the face
of the hub of the pinion 44, so that the pinion
is free to turn. If now the controller-handle
is moved toward the right for running, the
stub-shaft 41 turns the beveled gear-wheel 43
and pinion 44; but the gear-wheel 42 remains

‘stationary for the moment, as the resistance

of the controller against rotation i1s greater
than that of the yoke 46 about the axis of the
shaft. -The yoke then swings around in the

100

105
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115'1

same direction as the controller-handle, and

the roller 51, bearing against the outer side
of the groove 59, forces the elutch-bar 53 into
the recess 55 of the hub of the pinion 44, lock-
ing the same against rotation, so that further
movement of the controller-handle produces
a corresponding movement of the controller-
shaft 40, and the two shafts are locked to-
gether as one integral shaft. This result is
effected during the movement of the control-

120

(25

ler-handle from its neutral point to its first

running position, and the contact-bars 15 and
14 then make contact with the terminal points
TC and R'. The electrical resistance may

then be cut out and in and the current regu-
lated in the usual way. During this opera-
tion the spring 57 holds the clutch-bar and
pinion locked together, and the pin 67 is out
of the groove 68, so that the slide-bar 69 is

130
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not moved. To stop the car, the controller-
handle is brought back to its neutral posi-
tion, which movement releases the clutch by
means of the roller 51 bearing against the in-

ner side of the groove 59 and throwing out

the clutch-lever. Further movement of the
controller-handle toward the left for braking
operates to swing the yoke around on the axis
of the shaft until the pm]ectmn 62 strikes

“against the stop 61, the pinion 44 rolling on

the gear-wheel 42, which for the time bemg
remains statmn&ry |

pin 67 passes through the cam-groove 63 and |
| bination with a ranning-eontroller havmﬂ' a
handle adapted to be mﬂved in one direction

moves the slide-bar 69 to its right-hand post-
tion, throwingthe brakeand reversing switch
to one of its outer positions for braking, as
indicated in Fig. .
point 65 of the cam 64 forees the bar 63 against
the lateh-spring 94 and compresses the same
into its recess in the bracket 60.

and bring the yoke against the stop. Further
movement of the controller-handle toward

the braking side rotates the beveled gear 42 |

and the controller-shaft 40 in the opposite di-
rection—that is, in the same direction and

over the same points as in running—since the

yoke is now held stationary against the stop.
At the same time the high point of the cam 64

moves away from the bar 63, releasing the ;

lateh-spring 94, which now springsout beyond
the face of projection 62 of the yoke.and holds
the yoke stationary against rotation in either
direction, as indicated in Fig. 6, so that the
controller-handle may be moved back and
forth on the braking side to cut the resist-
ance out or in, as desired. The reverse move-

- ment of the handle to the position shown in

45

50

- of movement of the controller-handle.

55

6o

Fig. & brings the controller-shatt 40 to. 1ifs
neutral pGSItIOH and the cam 64 forzes out
the bar 63, compressmﬂ:r the latch-spring, so
that the }mke is free to swing around on the
axis of the shaft as the handle is moved from
the position shown in Fig. 5 to its neutral po-
sition. (Shown in Fig.1.) During the move-
ment at this point the controller-shaft re-
mains in its neutral position, while the brake
and reversing switch 1s thrown in one direc-
tion or the other, according to the direction

braking when running backward the opera-
tion is the same, except that the crank-pin 76

of the brake and reversing switch is at the |

other end of the are 78 and moves in the op-

posite end of the slot 77, as indicated in dot-

ted lines, Figs. 3 and 5. By this construection
it will be observed that it is only necessary
to move the brake-switch one pointfrom one
of its intermediate positions toits correspond-

ing outer position for braking in running

elther forward or backward.
While I have shown my invention applwd
to the ordinary form of series-parallel con-

At the same time the

In this position the high |

Kor

=

troller, it is to be -'Undefsﬁeori that it is not

limited to this construction, but may be used

with other forms of controllers.

‘Otherspecificconstruction may also be nsed

fer reversing the movement of the controller-
switch and for automatically throwing the
brake-switch withont departing from my in-
vention, and the brake-switch may also be
0perated by haund, if desired.

Having now deseribed my invention, what

Iclaim as new, and desire to secure by Lettels

Pa,tent 1s—
. Iﬂ an electric brake meeh&msm the con-

from its neutral or off position for running
and in the opposite direction for braking, of

 mechanism operated by said handle for caus-

It will be |
noticed that the movement thus far on the |
braking side has not moved the controller-
| shaftfwm its neutral position, so that the cur- |
rent is still cut off, and the only effect of the |
first movement is to throw the brake-switeh

ing the mo_va,ble contact-barsof the controller
to move in the same direction from the off po--
sition when the controller-handle is moved m_.

either direction from said position.
2. In an electric brake mechanism,the com-

bination with a r unning- controller hatrmﬂ‘ a

handle adapted to be moved in one d1rect10n

from its neutral position for running and in

the opposite direction for braking, of means
for moving the controller in the same direc-

‘tion as the handle on the running side and in

the opposite direction from the handle on the
braking side.

3. In an electric brake meehambm the com-
bination with a running-controller havmg a
handle adapted to be moved in one direction
from its neuntral position for running and in
the opposite direction for braking, of means
for clutching the handle to the controller-
shaft on the ranning side and means for ro-

‘tating the shaft in the opposite direction from

the handle on the braking side.
4, Tnanelectricbrake meehamsm the com-

bination with a running- eontmller having a
handle adapted to be moved in one dir eetlim

from-its neutral position for running and 1in

the opposite direction for braking, of means

| for moving the same contact-bars of the con-

troller-switeh over the same set of contact-
points for both running and braking.
-8, Inanelectricbrakemechanism, the com-

' bination with a running-controller, of means

r— Ty
[l

formoving the same contact-bars of the con-
troller-switch over the same set of contact-
points when the eontroller-handle is moved in

either direction froin its neutral position, and

switch connections adapted to be operated,
when the controller-handleis inits neutral po-
sition, to cut off the current from theline and
to cﬂnneeb up the motors and the controller in
a local brake-circuit,

6. Inanelectric brake mechamsm the com-

bination with a running-controller, of means

for moving the same eentact bars af the con-
troller- s*mteh over the same set of contact-
points when the controller-handle is moved

in either direction from its neutral position,

and switch connections adapted to be auto-
matically operated by the controller-handle
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in passing over its neutral position to cut out |

the line-circuit and to connect up the motors
to act as generators in a local brake-circuit.

7. Inan eleetrlc brake mechanism, the com-
bination with a running-controller lmving 2

handle adapted to be moved in one direction

from its neutral position for running and in
the opposite direction for braking, and means
for moving the same contact-bars of the con-
troller over the samme set of contact-points for
both running and braking, of a brake-gswitch
adapted to be thrown automatically when the
controiler-handle passes over 1133 neutral po-
sition.

8. Inanelectric brake mechanism, the com-
bination with a running -controller having
means for utilizing the same set of movable
and fixed contact-points for both running and
braking, of a combined brake and reversing
switch having positions for running forward
and backward respectively and two other po-
sitionsforbraking, the running-controller be-
ing connected into the brake - circuit and
adapted to control the resistance therein.

9. Inanelectric brake mechanism, the com-

bination with a rauning-controller having a | §

handle adapted to be moved in one direction
from its off position for running and in the
opposite direction for braking, but utilizing
the same set of fixed and movable contact-
points for both running and braking, of a

combined brake and reversing switch E—deLDL-_

ed by a single movement from either its for-
ward or backwa,rd running position tocutout
the line-circuit and to connecr up the control-
ler in a local brake - circuit with the motors
acting as generators.

10. In an electric brake mechambm a coin-
bined brake and reversing switeh 111(31udmn'
the terminal points of the leads to the-line,
to the controller and to the brake-magnets,

-and having two intermediate series of con- |

tact-bars for forward and backward running

respectively, and two outer series of contact- |

bars adapted to cut off the motors from the
line and to connect them up in a ¢ircuit with
the brake-magnets for forward and backward
braking respectively. |

11. In an electric brake mechanism, an at-
tachment for running-controliers comprising

a reversing-gear and a clatch device adapted |

to be applied to the controller-shaft whereby
the shaft may be rotated in the same direc-
tion as the handle or in the opposite direction
thereto.

12. In an electric brake mechamsm, an at-
tachment for running-controllers, comprising
a reversing-gear a,da,pted to be inserted be-
tween the controller-shaft and the handle, a
cluteh forlocking the reversing-gear when the
handle 1s moved in one direction from 1{s
neutral position, and means for releasing the
clutch when the handle is moved in the op-
posite direction from its neutral position.

790,951 -

13. In an electric brake mechanism, an at-
tachment for running-controllers comprising
a beveled reversing-gear adapted to be 1n-
serted between the controller-shaft and the
handle, a yoke mounted on the axis of the
shaft for carrying the pinion of the reversing-
gear, a cluteh for locking the pinion against
rotation in the yoke when the handle is moved
in one direction from its neutral position,
means for releasing the clutch, and a stop for
preventing rotation of the yoke when the han-
dle is moved in the opposite direction.

14. In an electric brake mechanism, an at-
tachment for running-controllers comprising
a beveled reversing-gear adapted to be in-
serted between the contmllel-shaft and the
handle, a yoke mounted on the axis of the

shaft for carrying the pinion of the reversing-

ogear, a clutch for locking the pinion against

rotation in the yoke when the handle is op-

erated on the running side, means for releas-
ing the cluteh, a stop and a lateh device for
holding the yoke stationary when the handle
is operated on the braking side. |
15. In an electric br'ake mechanism, an at-
tachment for running-controllers, comprising
a beveled revers’ing-gear_ adapted to be 1n-
serted between the controller-shaft and the
handle, a yoke for carrying the pinion of the
reversing-gear, a clutch for locking the pin-
ion, means for releasing the clntch a stop
and a lateh deviee for holdinﬂ' the yoke sta-
tionary in a certain position, and a cam for

operating the latch.

16, In an eleetric bmke mechanism, the
combination of a running-controller, a brake-
switeh, a slide-bar having a slot, a crank-arm
on the shaft of the brake-switch for engaging
said slot, and means actuated by the handle
of the running-controller when passing its off
position for reciprocating said slide-bar.

17. In an electric brake mechanism, the
combination of a running-controller, a brake-
switeh, b slide-bar having a slot and a cam
oroove or surface, an arm on the shatt of the
brake-switch provided with a pin engaging
said slot, and a crank arm or cam operated
by the handle of the running-controller for

engaging said cam-groove to recmrocate said

shde ba,r

18. In an electric brake mechanism, the
combination of a running-controller, a com-
bined brake and reversing switch, a slide-bar
having a slot one side of which 1is in the form
of an are, a crank-arm on the shaft of the

brake-switch forengagingsaid slot,and means

operated by the handle of the running-con-
troller for reciprocating said slide-bar.
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In testimony whereof I hwe her euutb set

my hand.
FRANK CLARENOE NEWELL
Witnesses:
R. I'. EMERY,
JAS. B. MACDONALD
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