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To all whom it may concern:

Be it known that I, WiLLiam H. CooLEy, a
citizen of the United States, residing at Brock-
port, in the county of Monroe and State of
New York, have invented an Improvement in
Brakes for Vehicles, of which the following
is a specification.

The object of my invention is to provide a

brake for a railway-car or other vehicle which
may be applied by hand in substantially the
usual way, and in addition thereto means
whereby the operation of the ordinary brake-
staff applies an electrically -actuated brake
over a portion of the range of movement of
such handle. -
" My invention contemplates also the limit-
ing of the movement of the brake-staff in its
return to the zero position in such a way that
regardless of wear of the parts there shall be
a practically uniform amount of slack to be
taken up in the application of the brake at the
next succeeding operation.

My invention also provides, further, for the
taking up of the slack and securing a prac-
tically uniform pressure between the brake-
shoes and the braking-surfaces just preceding
the cutting in of the energizing-coils of the
electric ‘brake when the electric brake is cut
in by the further movement of the brake-han-
dle, such further movement serving only to
take up the further slight additional slack of
the shoe or equivalent mechanism which re-
sults from the more forcible application of the
brake by the electrically-operating mechan-
ism and in the usual springing of the parts
under the greatly-increased pressure applied
to the brake, .

It is desirable that the electric brakes be
applied over a small range of the movement
of the brake-handle, because at the cutting in
of the brake-coils into operative circuit the
brake-shoes have been brought up firmly in
contact with the wheels, and the further ap-
plication of the brakes by the manually-ap-

‘plied mechanism should lag behind the elec-

trically-applied braking eﬁ'ect to that extent
that the application of the brakes by the elec-
trically-operated mechanism by the move-
ment of the handle does not call for the exer-
cise of any great amount of effort on the part

of the motorman.
movement of the handle where the maximum
braking effort which can be applied by the
electrically - operated mechanism has been
reached then should the electrically-operated
mechanism be inoperative the further appli-
cation of the handle will only serve to apply
the brakes in the usual way by hand.

An important feature of my brake consists
in means whereby the effective leverage of
the brake-applying mechanism is increased
immediately upon the taking up of the slack,
which, as already indicated, is so regulated as
to remain. practically constant, so that but a
practically uniform and small amount of mo-
tion of the brake-handle is required to take
up such slack, and a practically uniform
amount of movement of the handle from this
point on is sufficient to apply the brakes.

By the use of my mechanism the necessary
range over which the magnet of the electric-
ally-operated braking mechanism must work is
greatly reduced and a much greater efficiency
of such electrically-operated mechanism may
be secured.

A further advantage resultm(T from my in-
vention consists in th_e fact that the brakes
are applied electrically over practically a uni-
form movement of the brake-handle and a
much greater uniformity of motion for each
separatestepin the sequence of braking effects
is produced, whereby the motorman may de-
termine with a much greater degree of cer-
tainty the character of the effect which is be-
ing produced for the different positions of
the brake-handle.

The accompanying drawings, illustrating
my invention, are as follows:

Figure 1 is a diagrammatic plan view of my
braking system as applied to a car with all of

the mechanism above the gears ¢ and ¢’ in’

Figs. 2 and 8 removed. Only- one pair of
Wheels ‘W W and the mechanism necessary to
‘Lpply the brakes to the same are shown. Fig.

2 is an end view as seen from the left in FlO‘

1 of theparts directly connected with the rods
b and '. TFig. 3 is a central vertical sectional
view through the rods 4 and &' of the parts
geen in Fig. 2. Fig. 4 is a detail view of the
ratchet mechanism used to engage the ratchet-

After that point in the
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2.

wheel ¢°. TFig. 5 is a detail view showing in
central section the ratchet-wheel ¢* and parts
carried thereby.. Fig. 6 is a diagrammatic
view of the electrical connections used. Fig.
T1isa top view of the connecting-rods ¢* and ',
chains ¢ and ¢*, and gears g* and ¢° used to con-
nect brake-staffs » and 2%

Similar letters refer to similar parts through-
out the several views.

Referring to Fig. 1, W W are one pair of
wheels of a car having brake-shoes 7 £, carried
by a brake-beam <*, from the middle point of
which connection is made to the equalizing-
bar 7/ at point p’ by link 7. The equalizing-
bar 57 is pivoted at p to any suitable fixed sup-
ports, attached to the car, and is connected at
its upper end by link 7 to lever 5 at a point p®
somewhat above the middle of such lever 7, as
seen in Fig. 1. This lever ; has connected to
its upper end as seen in Fig. 1, the hnk 2,
which in turn is connected to a chain ¢, ar-
ranged to be wound around a suitable drum
o', rigidly secured to rod ¥, as seen in Figs. 2
and 8. Connected to the lower end of this
lever 7 are seen links <° and ¢', which are con-
nected, respectively, with chaln ¢ and core m/
of magnet M. This chain ¢ is arranged to be
wound upon a suitable drume, carr jed loosely
upon rod b, as seen in Figs. 2 and 3. Therod
b is arranO“ed to be driven from the rod b by
means of gears g and ¢, asindicated, Whlle link

7' is arr anded tobeoper ated by core m/ of mag-
net M whenever current is sent through coﬂ
m, as will be explained. The extreme 11011’5-
hand position of the lower end of lever 71is
determined by any suitable fixed stop s'.

Referring to Figs. 2 and 8, % is the ordi-
nary brake-handle of the car, rigidly attached
to rod 4, which has suitable bearan“s Jn the
floor of the car F, and brackets & 2and s° s°, asin-
dicated. £ and 7&, are the two members of a
toothed clutch, member Z* being rigidly se-
cured to the rod 4 and member #° being rig-
idly secured to the drum », such drum » and
clutch member 4* being so supported on rod
b as to be freely rotatable when the parts &
and £° are held apart by a spring between
them, as shown. Drum » is prevented from
moving downward by bearing s*, as indicated.
The upper member £° carries by suitable up-
wardly-projecting arms a roller w, which 1is
arranged to roll upon the cylindrical cam ',
rigidly secured to the under side of gear g.
This gear ¢ is loosely supported on rod 4 and
1s prevented from movingupward. bv bearing
s and meshes Wlth a sunllar gear ¢, I‘10'1d1Y
secured to drum +' and also to rod #. This
rod &’ is suitably supported by bearings s* and
s%, as indicated.

Refer to Figs. 2, 3, 4, and 5. To the up-
per end of rod &' is rigidly secured a ratchet-
wheel g% arranged to engage either a spring-
pawl ¢, carried by a sliding frame ¢, or a simi-
lar ratchet-wheel ¢° also supported by the
frame ¢, according to whether such frame ¢

750,261

1s In its extreme left or right hand position.
This frame ¢ has formed therein slots, as
shown, and is secured to the upper face of
bearing-arm s by screws passed through such
slots, so as to permit the motion just referred
to. When the frame ¢ is in its right-hand
position, the pawl # is held out of engagement
by a stop-pin on this frame ¢, as shown. As
shown in Figs. 4 and 5, the ratchet-wheel 5
carries a pin z, arranged to engage a similar
pin 2/, carried by the frame ¢. As shown in
Fig. 5, the ratchet-wheel ¢ is recessed on the
under side and carries a spring z°, secured to
such wheel ¢* and the frame ¢, so as to tend
to rotate such ratchet-wheel over to the right,
as shown in Fig. 4, until pin z is brought
against the pinz’. Thespring z*is not strong
enough, however, to move the ratchet-wheel
¢° and ‘mechanism connected therewith, but
only serves to keep the ratchet-wheel ¢* in
proper mesh with ratchet-wheel ¢* when such
wheel ¢° is rotated over to the left. The
frame ¢ carries two projections n, as seen in
Figs. 2, 3, and 4, but not lettered in Figs. 2
and 3 to avoid confusion from too many let-
ters in these figures, arranged to be engaged
by the lower end of the bell-crank lever o,
pivotally supported on a bracket extending
upward from bearing-arm s®. The right-hand
end of this bell-crank lever o is engaged above
and below by collars w, rigidly secured to rod
h.  'This rod b also carries rigidly secured to
it one of the members % of a toothed cluteh,
the other member £ of which is rigidly con-
nected to the brush-arm ¢ and is freely rota-
table on rod . The brush-arm ¢ carries a
brush e, which is arranged to bear upon con-
tacts d, suitably supported and insulated from
the base ¢, which in turn receives its support
from the floor ¥ of the car. The base d’ per-
mits the rod 4 to move freely therethrough,
but by means of a loose collar on such rod §
prevents brush-arm-¢ and clutch member %/
from moving downward. . The parts £ and 4/
are normally kept apart by means of a spring
between them, as indicated. A suitable
ratchet-wheel 7, rigidly secured to rod 2, and
a pawl ¢ are provided for use as needed.

In Fig. 6 the circuit conneetions for electro-
magnet M are shown, as well as the manner
in which the action of such- magnet is regu-
lated. The trolley T is connected to one ter-
minal of coil 7 of magnet M, and .the other

terminal of such coil 7 isconnected to a suit-
able resistance R, the different sections of:

which are connected as 1ndlcated to the con-
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tacts d. The brush—arm é, carried upon rod

b and arranged to engage bv means of br ush-

e the contacns d successwely as the arm ¢ is

rotated, is electrically connected to the wheel .

W. The core m of the magnet M, as well as
the link ¢, connected to such core m/, are also
shown in FIO' 6.

In Fig. 7 the mechanism is shown for con-
necting the brake-staff * at the other end of
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the car with the brake-staffd at the end of the
car shown in the drawings. These brake-
staffs 5 and & have rigidly secured to them
sprocket-wheels ¢” and ¢*, engaging chains ¢*
and ¢, respectively, and the ends of chain
¢ are connected to the ends of chains ¢ by
means of rods.<® and ¢’... Thus by operating
either brake-stafl % or b the braking mechan-
ism above described is operated in just the
same ‘manner, only one of such mechanisms
and one magnet being required: on a car.
Brake-staff * is provided with the ordinary
pawl and ratchet and carries no other mech-
anism, except sprocket-wheel ¢°, as indicated.
The location of sprocket-wheel. g* on brake-
staff & is indicated in Figs. 2.and 3. . A link
7, secured to equalizing-bar 7', as shown in
Fig. 1, extends to the other end of the car
and performs theisame function for the other
pair of wheels that link 2’ does for the pair of
wheels shown. . -

The operationisas follows: When the brakes
are to be set, all of the slack of chain ¢ and
most.of the slack of the mechanical connec-

tions ‘between such chain ¢ -and the bralke-

shoes /is ‘taken; up by winding the chain ¢
upon drum /. . 2From this point on the drum
2'1s not driven from the rod 5, butis retained
in the position. to which it. has been:carried,
and at the same time the drum » and. brush-
arm ¢ are engaged by rod 4, and the remain-
ing slack of: the chain ¢, if any, and sthe me-
chanical .connections to the brakes are taken
up, at which:itime ‘the brush ¢ is mowved upon
the first contact-d and the magnet M begins
to pull upon:ilink .7, and thus touset the
brakes. Theamount of braking secured of
course depends upon how much the brush-arm
¢.is moved over..contacts. &, and thus upon
the amount .of resistance left in ciicuit with
the coil s7. +The coil 7 of magnet M should
be so proportioned that with no resistance in
circuit with/such coil: the maximum braking
effort will be secured for the lowest potential
existing upon . the line,sand the resistance R
should be;so taken that for the highest poten-
tial-on the line and with-all of such resistance
R in: circtit the minimum desired braking. ef-
fort is secured. To brake the ‘car, the handle
A is rotated to the right,ias usual; and turns
rod & and clutch. member 4% connected there-
with..7 Pawl #may be used-at this time, if de-
sired.' The.roller w on' clutch- member Z* is
also carried around at this-time, and owing
to the conformation of the cami/, upon which
it operates, this cam +/ and:the gear ¢, con-
nected therewith; are also rotated, by which
means the gear ¢/, drum o', rod %, and ratchet-
wheel g% connected therewith, are rotated. in
the oppositedirection. This action pullschain
¢, link 7, and the top -of lever 7, as. seen in
Fig. 1, over to the left, the fixed stop s’ acting
at this time as a fulerum for lever 7. . As le-
ver j is moved over to the left links ¢ and the

‘top of equalizing-bary’, as seen in Fig. 1, are
= bl L3 k] X

8

moved to the left, and then link ¢/, brake-beam
4*, and brake-shoes 7 f are moved to the right
until the shoes ¥ 7 touch the wheels W W.
‘When the desired amount of tension is exerted
upon chain ¢/, the rod & and clutch members
kand 2 are forced downward by the action
of the roller w on cam «' against the springs
between the clutch members & and # and %
and %’ and the springs ¢ a, operating against
the plate y. Thus the rod & is forced down- 73
ward until the roller « reaches the flat or de-
lay surface on cam 2/, from which time the
clutch member #° may continue to rotate with-
olt moving. gear ¢ until roller w strikes the
downward-projecting stop @ (seen in Fig. 2)
on such cam +'. = In practice, however, the ap-
paratus is so designed that this extreme posi-
tion is never reached. Astherod b is forced
downward by the action of the cam ' the
clutch. members %z and_%* engage the clutch
members 2 and £°, respectively, so that con-
tinued rotation of rod 4 in the same direction
rotates brush-arm ¢ and drum «, which first
begins to wind chain ¢ on drum v, taking up
any slack that may have been left in the brake
levers and links, and at the same time the
brush ¢ is brought upon the first contact d,
thus energizing magnet M. As the handle
/ is further rotated the action of magnet M
is increased by cutting out successive portions
of resistance R in the usual way, and the drum
» winds up the slack resulting from the action
of such magnet. The drum » and magnet M

70
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90

should be so designed that the magnet M is

always a little ahead of the action of the drum 100
v in-pulling on.lever ;. As the lower end of
lever 7 is moved to the left by the pull from

-magnet M -on link ¢’ its fulerum is changed to

its upper‘end,.as seen.in Fig. 1, and link 7 is
moved to the left and sets the brake-shoes 7.7 165
firmly up against the wheels W W by means

of the train of mechanism already described.

It will be noticed that since the connection p?

is somewhat above the center of lever ; the
chain ¢ has little leverage in taking up the 110
slack of the apparatus, while the link <" has a
correspondingly-increased leverage in setting

the brakes. It will also be noticed that.the
slack of chain ¢is almost entirely taken up at

all times, so if for any reason the electrically- 113
operated mechanism should fail to work prop-
erly at any time the chain ¢ will at once be-
come taut and the braking effect continued by

the further movement in the same direction

of the handle 2. When the rod 4 begins to 120
rotate to the right, the rod 4’ is rotated to the
left and ratchet - wheel ¢ is rotated to the

left permitting ratchet-wheel ¢* to rotate to

the right under the action of spring 2, con-
tained therein, until pin z strikes pin 2. If rzj
rod &' is rotated farther to the left, the whole
frame ¢ ismoved to the left, the ratchet-wheel

g” acting as a pawl upon ratchet-wheel ¢°un-

til such left-handed rotation of the rod ¢’ and
ratchet-wheel ¢° ceases as a result of the gear 130
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¢ being released from the rod 4 by the down-
ward motion of the latter. This downward
motion of rod & by means of collars« carried
thereby moves the right-hand end of bell-
crank lever 0 downward and the lower end of
such lever to the left, which engaging the
projections 7 on frame ¢ moves such frame to
the left, causing pawl # to engage ratchet-
wheel ¢° and prevent it from backward rota-
tion when the heavy braking effort is put on

- the lower end, as seen in Fig. 1, of lever /.
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If at this time the ratchet-wheel g* has not
been rotated by its spring 2* until pin zstrikes
pin 2 when the frame ¢ is moved to the left
and ratchet-wheels g” and ¢® are disengaged
from each other, spring 2° rotates ratchet-
wheel ¢* freely until pin z does strike pin z'.
‘When it is desired to release the brakes, the
pawlé, if used, isfirst disengaged from ratchet-
wheel », then the handle 2 is moved over to
the left, chain ¢ is slackened, and magnet M
is gradually cut out of circuit. When this
is done, roller w has been brought opposite
the depression in cam «’ and the rod & forced
upward by the springs acting thereon. It
will be noticed that the rod & cannot be fur-
ther rotated to the left without carrying the
cam«’ with it. Asthe handle 4 ismoved up-
ward it is disengaged from brush-arm ¢ and
drum @ and the right-hand end of bell-crank
lever o is moved upward and the lower end of
such bell-crank lever is moved to the right,
thus moving frame ¢ to the right, disengag-
ing pawl ¢ from ratchet-wheel ¢* and engag-
ing ratchet-wheels ¢* and ¢°. As handle A is

- further rotated to the left rod &', drum #',
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and ratchet-wheel ¢° are rotated to the right,
chain ¢ is slackened, and the brake-shoes 7 f
are drawn away from the wheels W 'W by the
usual springs for that purpose. (Not shown
in the drawings.) At this same time the
ratchet-wheel ¢* is rotated positively to the
left by the ratchet-wheel ¢° against the action
of the spring #° in the ratchet-wheel ¢* until
the pin 2 is brought against the pin #/, as
shown in Fig. 4, at which time further back-
ward or left-handed rotation of the handle A
is.prevented. While the spring seen on the
right-hand side of the lower end of the bell-
crank lever o serves to hold the frame ¢ as
far to the right as the position of the lever o
permits, the frame ¢ may be at any time
moved to the left by the action of the ratchet-
wheels ¢° and ¢° engaging each other when it
is necessary to rotate the ratchet-wheel ¢°
farther to the left in taking up the slack of
the chain ¢’ than the limit of motion of ratchet-
wheel ¢* permits. Thus it will be seen that
the frame ¢ and parts carried thereby consti-
tute a lock for securely holding rod %" in any
position to which it may have been rotated
and also an automatic device for always pro-
viding a practically uniform amount of slack
in chain ¢ when the brakes are wholly re-
leased by taking up and retaining any addi-

.electrically - operated mechanism,

750,261

tional slack oceurring from wear of the chain,
pivots, or brake-shoes.

Tt is desirable at times to adjust the relation
between the springs tending to retain the rod
b in its upper position and the effort to be ex-
erted upon the chain ¢ at the time that the
slack is taken up. For this purpose I make
use of a flat bar v, sliding upon bolts ¢/, se-
cured in the under side of the arm ¢°. The
upward pressure exerted upon this plate by
means of the springs ¢ may be varied by ad-
justing the nuts seen on the lower ends of the
bolts 3/'.

‘What I claim is—

1. In a combined electrical and hand brake,
an operating-handle and means, controlled by
the tension applied to the braking apparatus,
whereby, when such handle has reached a point
in its course where a predetermined braking
effort is applied by the hand-operated mech-
anism, a braking effort is also applied by the
electrically-operated mechanism.

9. In a combined electrical and hand brake,
an operating-handle and means, controlled by
the tension and adjustable to operate at differ-
ent tensions applied to the braking apparatus,
whereby, when such handle hasreached a point
in its course where a predetermined braking
effort is applied by the hand-operated mech-
anism, a braking effort is also applied by the
electrically-operated mechanism.

3. Ina combined electrical and hand brake,
an operating-handle and means, controlled by
the tension applied to the braking apparatus,
whereby, when such handle has reached a point
in its course where a predetermined braking
effort is applied by the hand-operated mech-
anism, a braking effort is also applied by the
electrically - operated mechanism and means
whereby the further movement of such handle
applies an increased effort from such electric-
ally-operated mechanism.

4. In a combined electrical and hand brake,
an operating-handle and means, controlled by
the tension and adjustable to operate at differ-
ent tensions applied to the braking apparatus,
whereby, when such handle hasreached a point
in its course where a predetermined braking
effort is applied by the hand-operated mech-
anism, a braking effort is also applied by the
electrically - operated mechanism and means
whereby the further movement of such handle
applies an increased effort from such electric-
ally-operated mechanism. )

5. Ina combined electrical and hand brake,
an operating-handle and means, controlled by
the tension applied to the braking apparatus,
whereby, when such handle hasreached a point
in its course where a predetermined braking
effort is applied by the hand-operated mech-
anism, a braking effort is also applied by the
means

whereby the further movement of such handle
applies an increased effort from such electric-
ally-operated mechanism and means whereby

70

75

8o

85

Qo

95

I00

105

110

120

125

130




I0

I5

20

25

30

35

40

45

50

60

- handle throughout which the action of the .

65

750,961

the motion of the handle for applying the se-
ries of increasing braking efforts from the
electrically-operated mechanism onlytakes up
the slack created by the increased braking ef-
fort from the electrically - operated mechan-
ism.

6. In a combined electrical and hand brake,
an operating-handle and means controlled by
the tension and adjustable to operate at differ-
ent tensions applied to the braking apparatus,
whereby, when such handle has reached a
point in its course where a predetermined
braking effort is applied by the hand-operated
mechanism, a braking effort is also applied by
the electrically -operated mechanism, means
whereby the further movement of such han-
dle applies an increased effort from such elec-
trically - operated mechanism and = means

whereby the motion of the handle for apply--

ing the series of increasing braking efforts
from the electrically-operated mechanism only
takes up the slack created by the increased
braking effort from the electrically-operated
mechanism.

- 7. Ina combined electrical and hand brake,
an operating-handle and means, controlled by
the tension applied to the braking apparatus,
whereby, when such handle has reached a
point in its course where a predetermined
braking effort is applied by the hand-operated
mechanism, a braking effort is also applied by

the electrically - operated mechanism, means -

whereby the further movement of such han-
dle applies an increased effort from such elec-

trically-operated mechanism, means whereby,

during that portion of the further movement
of the handle throughout which the action of
the electrically - operated mechanism is in-
creased, the handle is operable to apply the
full force of the electrically-operated brake
without applying any further braking effort
through the hand-operated mechanism other
than the taking up of the slack caused by the
increased force with which the brakes are
electrically applied and means whereby, dur-
ing this same movement, the handle applies
the hand-operated brake, should the electrical
brake become inoperative.

8. Inacombined electrical and hand brake,
an operating-handle and means, controlled by
the tension and adjustable to operate at differ-
ent tensions applied to.the braking apparatus,
whereby, when such handle has reached a
point in its course where a predetermined
braking effort is applied to the braking appa-
ratus by the hand-operated mechanism, a
braking effort is also applied by the eléc-
trically-operated mechanism, means whereby
the further movement of such handle applies
an increased effort from such electrically-op-
erated mechanism, means whereby, during
that portion of -the further movement of the

electrically-operated mechanism is increased,
the handle is operable to apply the full force

S

of the electrically-operated brake without ap-
plying any further braking effort through the
hand-operated mechanism other than the tak-
ing up of the slack caused by the increased
force with which the brakes are electrically
applied, and means whereby during this same
movement, the handle applies the hand-oper-
ated brake, should the electrical brake be-
come inoperative.

9. In a combined electrical and hand brake,
an operating-handle and means, controlled by
the tension applied to the braking apparatus,
whereby, when such handle has reached a
pointinitscourse where a predetermined brak-
ing effort is applied by the hand-operated
mechanism, a braking effort is also applied by
the electrically-operated mechanism through a
leverage increased above that through which
the hand-operated brake is applied.

10. Inacombinedelectrical and hand brake,
an operating-handle and means, controlled by
the tension and adjustable to operate at differ-
enttensions, applied to the braking apparatus,
whereby, when such handle has reached a point
in its course where a predetermined braking
effort is applied by the hand-operated mech-
anism, a braking effort is also applied by the
electrically - operated mechanism through a
leverage increased above that through which
the hand-operated brake is applied. :

11. In a braking system, a movable bod
connected to the brakes, means whereby such
movable body may be operated to take upthe
slack of the apparatus and then locked in that
position during the further application of the
brakes and means for releasing such movable
body upon the release of the brakes.

12. In a braking system, a movable body
connected to the brakes, means whereby such
movable body may be operated to take up the

‘slack of the apparatus and then locked in that:

position during the further application of the
brakes, means for releasing suchmovable hody
upon the release of the brakes and means

_whereby to such movable body there may be _

imparted anadditional movement correspond-
ing to a predetermined amount of additional
slack when such predetermined amount there-
of has accumulated.

18. In a braking system, a movable body
connected to the brakes, means whereby such
movable body may be operated to take up the
slack of the apparatus and then locked in that
position during the further application of the
bralkes, means for releasing such movable body
upon the release of the brakes, means whereby
to such movable body there may be imparted
an additional movement corresponding to a
predetermined amount of additional slack
when such predetermined amount thereot has
accumulated, and means for preventing the
complete return of such movable body, after
each additional movement thereof, to its last

-initial position, by an amount corresponding

to each such additional movement.
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14. In a braking system, a drum connected
to the brakes, means whereby such drum may
be operated to take up the slack of the appa-
ratus and then locked in that position during
the further application of the brakes and
means for releasing such drum upon the re-
lease of the brakes.

15. In a braking system, a drum connected
to the brakes, means whereby such drum may
be operated to take up the slackof the appa-
ratus and then locked in that position during
the further application of the brakes, means
for releasing such drum upon the release of
the brakes and means whereby to such drum
there may be imparted an additional move-
ment corresponding to a predetermined
amount of additional slack when such prede-
termined amount thereof has accumulated.

. 16. In a braking system, a drum connected
to the brakes, means whereby such drum may
be operated to take up the slack of the appa-
ratus and then locked in that position during
the further application of the brakes, means
for releasing such drum upon the release of

- the brakes, means whereby to such drum there

may be imparted an additional movement cor-
responding to a predetermined amount of addi-
tional slack when such predetermined amount
thereof has accumulated and means for pre-
venting the complete return of such drum,

after each additional movement thereof to its.

last initial position, by an amount correspond-
ing to each such additional movement.

17. In a braking system, in combination
with means for applying the brakes by the op-
eration of a brake-staff, means for maintain-
ing a practically uniform slack of the appa-
ratus, comprising a movable body connected
to the brakes and connections between such
movable body and such brake-staff for oper-
ating such movable body to take up any addi-
tional slack when a predetermined amount
thereof has accumulated. '

18. In a braking system, in combination
with means forapplying the brakes by the op-
eration of a brake-staff, means for maintain-
ing a practically uniform slack of the appa-
ratus comprising a drum and a chain connect-
ed thereto and to the brakes and connections
between such drum and such brake-staff for
operating such drum and such chain to take
up any additional slack therein when a prede-
termined amount of such additional slack has
accumulated.

19. In a braking system, in combination
with means for applying the brakes by means
of a brake-staff, a drum operable from such
brake-staff and connected by a chain to the
brakes for the purpose of taking up the slack
of the apparatus, means under the control of
stuch brake-staff, for maintaining a practically
uniform slack of the apparatus and for main-
taining a practically uniform angular motion
of the brake-staff in the return of the drum to
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give such practically uniform slack, such
means independent of the amount of angular
motion which must at any time be imparted to
such drum relative to a first zero-point there-
for before any wear of the parts has occurred.

90. In a braking system, in combination
with means for applying the brakes by means
of a brake-staff, amovable body operable from
such brake-staff and connected to the brakes
for the purpose of taking up the slack of the
apparatus, means under the control of such
brake-staff for maintaining a practically uni-
form slack of the apparatus and for maintain-
ing a practically uniform motion of the bralke-
staff in the return of such movable body to
give such practically uniform slack, such
means independent of the amount of motion
which must at any time be imparted to such

movable body relative to a first zero-point

therefor before any wear of the parts has oc-
curred.

21. Inabrakingsystem, twomovablebodies
connected to the brakes,ahandle,means where-
by by the operation of such handle such first
body is moved to take up the slack of theap-
paratus and means whereby by the further op-

‘eration of the handlesuch first movable body is

released and locked against backward motion
in the position to which it has been driven
and such second movable body is moved and
the brakes further applied by the movement
thereof.

99. Inabrakingsystem, twomovable bodies
connected tothe brakes,a handle,means where-
by by the operation of such handle such first
body is moved to take up the slack of the ap-
paratus until a predetermined tension is ap-
plied to the braking apparatus and means
whereby by the further operation of the han-
dle such first movable body is released and
locked against backward motion in the posi-
tion to which it has been driven and such sec-
ond movable body is moved and the brakes
further applied by the movement thereof.

93. Inabrakingsystem, two movable bodies
connected to the brakes,a handle,means where-
by by the operation of such handle such first
body is moved to take up the slack of the ap-
paratus until a predetermined tension is ap-
plied to the braking apparatus, means where-
by by the further operation of the handle such
first movable body is released and locked
against backward motion in the position to
which it has been driven and such second mov-
able body is moved and the brakes further
applied by the movement thereof and means
for adjusting such predetermined tension.

"~ 94, Inabrakingsystem, twodrumsconnect-
ed to the brakes, a handle, means whereby by
the movement of such handle the first drum
is operated to take up the slack of the appara-
tus and means whereby by the further move-
ment of such handle the first drum is released
and locked against backward motion in the
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position to which it has been driven and the
second drum.is engaged and the brakes fur-
ther applied by the operation thereof.

- 25.. Inabraking system, two drums connect-
ed to the brakes, a handle, means wherehy by
the movement of such handle the first drum

is operated to take up the slack of the appara-

tus until a predetermined .tension is applied

to the braking apparatus and. means whereby

by the further movement of such handle the
first drum is released and.locked against back-
ward motion in the position to.which it has
been driven and the second drum is -engaged
and the brakes further applied by the opera-
tion thereof. E S B

- 26. Inabrakingsystem, twodrums connect-
ed to the brakes; a handle, means whereby by
the movement of -such handle the first drum
is operated to take up the slack of the appara-

tus until a predetermined. tension is applied |

to the braking apparatus, means whereby by
the further movement of such handle the first
drum is released and locked against backward

" motion in the position to which it has been
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driven and the second drum is engaged and
the brakes further applied by the operation
thereof and means for adjusting such prede-
termined tension. . S

27. Inabraking system, two movable bodies
connected to the brakes,ahandle, means where-
by by the operation of such handle such first
body is moved to take upthe slack of the appa-
ratus, means whereby by the further opera-
tion of the handle such first movable body is
released and locked against backward. motion
in the position to which it has been driven and
such second movable body is moved and thé
brakes further applied by the movement there-
of and means whereby the movements of such
first and second bodies apply braking efforts
through lesser and greater leverages respec-
tively.

28. Inabraking system, two movable bodies
connected to the brakes,ahandle, means where-
by by the operation of such handle such first
body is moved to take up the slack of the ap-
paratus until a predetermined tension is ap-
plied to the braking apparatus, means where-
by by the further operation of the handle such
first movable body is released and locked
against backward motion in the position to
which it has been driven and such second mov-
able body is moved and the brakes further ap-
plied by the movement thereof and means
whereby the movements of such first and sec-
ond bodiesapply braking efforts through lesser
and greater leverages respectively.

29. Inabraking system, twomovable bodies
connected to the brakes,a handle,means where-
by by the operation of such handle such first
bedy is moved to take up the slack of the ap-
paratus until a predetermined tension is ap-
plied to the braking apparatus, means where-
by, by the further operation of the handle such

b4

first movable body is released and locked
against backward motion .in the position to
which it has been driven and such second mov-
able body is moved and the brakes further ap-
plied by the movement thereof, means for ad-
Justing such predetermined tension and means
whereby the movements of such first and sec-
ond bodiesapply braking efforts through lesser
and greater leverages respectively. ,
- .30. Ina braking system, two drums connect-
ed to the brakes, a handle, means whereby. by
the movement of such handle the first drum
is operated to take up the slack of the appa-
ratus, means whereby by the further move-
ment of such handle the first drum is released
and locked against backward motion in the
position to which it has been driven and the
second_drum is engaged and the brakes fur-
ther applied. by the. operation thereof and
means whereby the operations of such first and
second drums apply braking efforts through
lesser and greater leverages respectively.
31, Inabraking system, two drums connect-

ed to the brakes, a handle, means whereby by.

the movement of such handle the first drum
is operated to take up the slack of the appa-
ratus until a predetermined tension is applied
to the braking apparatus, means whereby by
the further movement of such handle the first
drum s released and locked against backward
motion in the position to which it has been
driven and the second drum is engaged and

_the brakes further applied by the operation

thereof and means whereby the operations of
such first and second drums apply braking ef-
forts through lesser and greater leverages re-
spectively. o

32, Inabraking system, two drums connect-
ed to the brakes, a handle, means whereby by
the movement of such handle the first.drum
is operated to take up the slack of the appa-
ratus until 4 predetermined tension is-applied
to the braking apparatus, means whereby by
the further movement of such handle the first
drum is released and locked against backward
motion in the position to which it has been
driven and the second drum is engaged and
the brakes further applied by the operation
thereof, means for adjusting such predeter-
mined tension and means whereby the opera-
tions of such first and second drums apply
braking efforts through lesser and greater lev-
erages respectively.

33. In a braking system, means, controlled
by the braking effort applied and adjustable
to operate at different braking efforts, where-
by the application of any desired predeter-
mined braking effort from one braking mech-
anism applies also a braking effort from a
second braking mechanism.

34. In a braking system, means, controlled
by the braking effort applied and adjustable
to operate at different braking efforts, where-
by the application of any desired predeter-
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mined braking effort from one brake-actuat-
ing mechanism applies also a braking effort
from a second brake-actuating mechanlbm

35. In a braking system, means, controlled
by the braking effort applied and adjustable
to operate at different braking efforts, where-
by the application  of any desired predeter-
mined braking effort from one braking mech-
anism applies also a braking effort from a
second braking mechanism through aleverage
increased above that through which such first
predetermined braking effort is applied.

36. In a braking system, means, controlled

by the braking effort applied and adjustable |

to operate at different braking efforts, where-
by the application of any desired predeter-
mined braking effort from one brake-actuat-
ing mechanism applies also a_ braking effort
from a second brake -actuating mechanism
through a leverage increased above that
throu@h which such first predetermlned brak-
ing effort is applied.

37. Ina braking system, electrically-oper-
ated mechanism permanently connected to the
brakes and means for applying a braking ef-
fort from such mechanism at a constant air-
gap for the initial relative positions of the
magnetic elements in such system.

38. Ina braking system, electrically-oper-
ated mechanism permanently connected to the
brakes and means whereby, upon the appli-
cation of a predetermined and adjustable ten-
sion to the braking apparatus, a braking ef-
fort is applied by such electrically- operated
mechanism and at a constant air-gap for the
initial relative positions of the magnetic ele-
ments in such system.

89. Inacombined hand and electric braking
system, means for applying an effort from the
electrically-operated mechanism at a constant
air-gap for the initial relative positions of the
magnetic elements in such system and ata
leverage greater than that at which the brakes
are applied by the hand-operated mechanism.

40. In an electric braking system, means
whereby, upon the apphcatlon of a predeter-
mined and adjustable tension to the braking
apparatus, a braking effort is applied by the
eIectrically—operated mechanism at a constant
air-gap for the initial relative positions of the
magnetic elements in such system and at a
leverage greater than that at which such pre-
determined and adjustable tension is applied.

41. In a combined electric and hand brake,
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means for applying a braking effort by the
hand - operated mechanism until a predeter-
mined and adjustable tension has been applied
to the braking apparatus by the operation of
the handle and means whereby, during the
further operation of such handlé, a maximum
braking effort may be applied by the electric-
ally- operated mechanism, by relative motion
between magnetic elements in such system,
suchrelative motion always contained between
two constant extremes.

49. In acombined electric and hand brake,
means for applying a braking effort by the
hand - operated mechanism until a predeter-
mined and adjustable tension has been applied
to the braking apparatus by the operation of
the handle and means whereby, during the
further operation of such handle, a maximum
braking effort may be applied b‘y the electric-

 ally-operated mechanism, by relative motion

between magnetic elements in such system,
such relative motion always contained between
two constant extremes and starting at one of
them.

43. Ina braking system, an electromagnet-
ically - operated element connected to the
brakes, a stop limiting the return of such ele-
ment to its initial or startmfr position, means
whereby there may be applied any desired in-
itial braking effort before the movement of
such magnetic element and means whereby,
upon the movement of such magnetic element,
a braking effortisapplied at a leverage greater
than that at which such initial braking effort
is applied before the movement of such ele-
ment.

44. Tn a braking system, in combination
with an electromaonetlcally operated element
connected to the brakes, a stop for fixing the
initial position of such element before the
movement thereof and means for applying a
predetermined and constant braking effort be-
fore such element is caused to move in the ap-
plication of a braking effort.

45. Inabraking system, an electrically-op-
erated element permanently connected to the
brakes and means for securing practically uni-
form relative positions of the magnetic éle-
ments in such system at the commencement
of the relative movement of such elements.

WM. H. COOLEY.

Witnesses:

HerBERT LEARY,
Axiperr C. BELL.
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