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To all whom it may concern:

Be 1t known that I, WirLiam H. CooLry, a
citizen of the United States, residing at Brock-
port, 1n the .county of Monroe and State of

‘New York, have invented an Improvement in

Brakes for Vehicles, of which the following
1s 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-

staffl applies an electrically-actuated brake
~over a portion of the range of movement of

such hand]e.

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 tl1e
next succeeding operation.

My invention also provides, turther, 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 b1 ake when the electric brake 1s cut
in by the further movement of the brake-han-
dle, such further movement serving only to
talkke up the further slicht additional slack of
the shoe or equivalent mechanism which re-
sults from the more forcible application of the
brake by the electr 1Cdlly—0peratmw mechan-

ism and 1n the usual springing of the parts

under the greatly-iner eased pressure applied
to the br alxe

1t 1s de%lra,b];é that ‘the electrlo brakes .bel-

applied over a small range of the movement
of the brake-handle, because at the cutting 1n
of the brake-coils mto operatlve 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 hehind the elec-

trically-applied braking ef" 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-

50 cise of any great amount of effort on the part

‘be secured.

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
1In means whereby the effective
the brake-applying mechanism 1s 1ncreased
immediately upon the taking up of the slack,

After that point in the

55

leverage of 60

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 1s 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
agreatly reduced and a much greater efficiency
of such electrically-oper ated meehanlsm may

A further advantage resultmo‘ from my 1n-
vention consists In t_h_e_ Tact t_ha,_t the bralkes
are applied electrically over practically a uni-
form movement of the brake-handle and a

‘much gr eater uniformity of motion for each

separ ate step in 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 Wthh 1S be-
ing produced for the different positions of

the brake-handle.

The accompanying dr a,wmds, illustrating

my mventlon are as follows:
Figure 1 is a diagrammatic plan view of my
brahmg system as apphed to a car with all ot

the mechanism above the gears g and g’ In

Figs. 2 and 3 removed. Only one pair of
wheels W W and the mechanism necessary to
apply the brakes to the same are shown. Fig.

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

1 of the parts directly connected with the r ods
b and &'. TFig. 3 is a central vertical sectional
view thr oucrh the rods 4 and )" of the parts

seen 1n Fw 2. TFig. 4 is a detail view of the
_ ratchet mechamsm u‘sed to engage the ratchet-
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wheel ¢°. Fig. 5 is a detail view showing in
central section the ratchet-wheel ¢* and parts
carried thereby.. Fig. 6 is a diagrammatic
view ot the electrical connections used. Fig.
71sa top view of the connecting-rods <’ and 7°,
chains ¢ and ¢°, and gears ¢* and ¢° used to con-
nect brake-staffs  and 7%

Similar lettersrefer 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
Whieh eonnection 1S made to the equalizing-
bar j "at point »" by link 2. The equalizing-
bar s’ 1s 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 7 at a point p’
somewhat above the middle of such lever 7, as
seen 1n Kig. 1. This lever s has connected to
its upper end as seen 1n Kig. 1, the lmk 2,
which in turn is connected to a chain ¢, ar-
rancred to be wound around a suitable drum
v, rlcrldly secured to rod 0, as seen in Figs. 2
and 3. Connected to the lower end of thls
lever s are seen links <° and 4', which are con-
nected, respectively, with ehaln ¢ and core m/
of magnet M. This chain ¢isarranged to be
wound upon a suitable drumw», carried loosely
upon rod b, as seen in Figs. 2and 3. Therod
0 1s arranged to be driven from the rod & by
means of gears ¢ and ¢’, asindicated, Whlle link
2 is arr a,ncred to be operated by core 7' of mag-
net M Whenever current is sent through 0011
m, as will be explained. The extreme 11crht-
hand position of the lower end of lever 7 18

‘determined by any suitable fixed stop §'.

Referring to Figs. 2 and 3, % is the ordi-
nary br ehe_ha,ndle of the car, rlo*ldly attached
to rod 6, which has suitable bearings in the

floor of the car F', and brackets s*and §°, as in-

dicated. Z£° and %° are the two members of a
toothed clutch, member %* being rigidly se-
cured to the red b and member 7 belng rig-
idly secured to the drum », such drum » and
clutch member Z° being so supported on ro_d
b as to be freely'rota,table when the parts 47
and 4’ 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 15:.
arranged to roll upon the cylindrical cam
rigidly secured to the under side of gear g.
This gear g is loosely supported on rod 4 and
1e prevented from moving upward. bv bearing
s* and meshes Wlth a similar gear ¢, rlﬂ'ldly
secured to drum ' and also to rod 4'. This
rod 0’ is suitably supported by bearings s® and
s°, as indicated.

Retel to Figs. 2, 3, 4, a,nd 5. To the up-
per end of rod 4 is r10'_1dly secured a ratchet-
wheel ¢°, arranged to engage either a spring-
pawl Z', carried by a sliding frame ¢, or a simi-

lar ratchet-wheel ¢°, also supported by the

frame ¢, according to whether such frame ¢

750,261

is in its extreme left or right hand position.
This frame ¢ has formed therein slots, as
shown, and 1s secured to the upper facée of
bearing-arm s° by screws passed through such
slots, so as to permit the motion just referred
to. When the frame ¢ i1s in its right-hand
position, the pawl ¢’ 1s held out of engagement
by a stop-pin on this frame ¢, as shown. As
shown in Figs. 4 and 5, the ratchet-wheel ¢*
carries a pin z, arranged to engage a similar
pin 2z, carried by the freme g. As shown in
Fig. 5, the ratchet-wheel ¢° is 1eeessed on the
under 81de end 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 1n Fig. 4, until pin s 1s brought
acainst the pin 2'. The spring z*1s not, strong
enouﬂ'h however, to move the ratehet~wheel
g° and mechanism connected therewith, but
only serves to keep the ratchet-wheel ¢* in
proper mesh with ratchet-wheel ¢° when such
wheel ¢° i1s rotated over to the left. The
frame ¢ carries two projections 7, as seen in
Figs. 2, 3, and 4, ‘but not lettered in Figs. 2
and 8 to avold confusion from too many let-
ters in these figures, arranged to be engaged
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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 1s 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 clutch,
the other member 4" of which is rigidly con-
nected to the brush-arm ¢ and 1s freely rota-
table on rod 6. The brush-arm ¢ carries a
brush ¢, which 1s arranged to bear upon con-
tacts d, suitably supported and imnsulated from
the base ', which in turn receives its support
from the floor ¥ of the car. The base d’ per-
mits the rod 6 to move freely therethrough,
but by means ot a loose collar on such rod &
prevents brush-arm- ¢ and clutch member £’
from moving downward. .. The parts £ and £’
are nerrrlzﬂlyr kept apart by means of a spring
between them, as indicated. A suitable
ratchet-wheel 7, rigidly secured to- rod 4, and

a pawl Z are provided for use as needed.
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In Fig. 6 the circuit connections for electro-

mawnet M are shown, as well as the manner

in whleh the action ot such- maO“_net 1S regu- -

lated. The trolley T i1s connected to one ter-

115

minal of coil m of magnet M, and .the other

terminal of such coil m isconnected to a suit-
able resistance R, the different sections ot
‘which are connected, as indicated, to the con-

120

tacts d. The brush-arm ¢, carried upon rod
b and arranged to engage by means of brush

e the contacts o successively as the arm ¢ 1s

rotated, is electrieally connected to the wheel

W.

The core n' of the magnet M, as well as
are also

the link 2°, connected to Sueh core m/,
shown 1n Fw' o

In Fig. 7 the mechamsm 1S shown for con-
necting the brake-staff §° at the other end of

L2y
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the car with the brake-staff 6 at the end of the
car shown in the drawings.
staffs 6° and b haVc rwldly secured to them
Sprocket wheels ¢” and ¢*, engaging chains ¢*
and ¢’, respectively, and t’1c ends of chain
¢’ are connected tc the ends of chains ¢® by
means of rods.’ and ¢’... Thus by operating
either brake-staff 5” or b thc braking mcchan—
ism above described 1s operated in just the
same manner, only one of such mechanisms
and one macrnct belng required on a car.
Brake-staff 7 is prcmded with the ordinary
pawl and ratchet and carries no other mech-
anism, except sprocket-wheel ¢°, as incicated.
The lccatlon ot sprocket-wheel. g* on brake-
staﬁ b 1s indicated. in Figs. 2. and 3. . A link
7, secured to cquahzuw- bar 7', as ‘shown in
FIU' 1, extends to the other cnd of the car
and pcrfm ms the: samc'hmctlcn for the other
pair of wheels that link ¢’ does for thc palr of
wheels shown. .- -
‘The operationis as follows: When thc brahes
are to pe set, all of the slack of chain ¢ and
most. of the slack of the mcchamcal connec-

tions ‘between such chain ¢ -and the. br &116'

shoes: £1s - tahcn up by winding the chain ¢’
upon drum +'. -From this pcmt on the drum
' 18 not’ drwen from the rod b, butis retained
in the position. to which it has been carried,

and a,t the same time the drum « and brush-

arm ¢ are engaged by rod b, and the remain-

ing slack of the chain ¢, if any, and the me-
chamcal conneetions to thc brakes are taken
up, at which: itime the brush ¢ is moved upon
the first contact:-d and the magnet M begins
to pull upon:link .2/, and thus to: set the
]JI alres.
course depends upon how much thc brush-aim
¢ 18 moved over . .contacts d, and thus upon
the amount of resistance lcft in citcuit with
the coil m. :The coil 7 of magnet M should

be so pr cportlcncd that with no resistance in

circult with/such coil: the maximum braking
effort will be secured for the lowest pctcntlal

existing upon . the line,~and the resistance R
should bc so taken that for the highest poten-
tialon the line and with all of such resistance

R in circiit the minimum desired braking. ef-
tort 1s'secured. To brake the 'car, the handlc
i is rotated to the right, as usucl and turns

rod 0 and clutch. member i, connected there-
with. | Pawl Zmay be used at this time, if de-
sired, : The.roller w on clutech member. kﬁ s

also C&ll‘led around at this- tlmc and owing

to the conformation of thc camizt’, upon which

1t operates, this cam « and:the gear g, con-
nected thcrcw"lth are. alsc 1*ct1tcd by which

means thc gearg’, drum /', rod ¥, and ratchet-
wheel ¢°, ccnnccted thcrcw1th are rotated. in

thc Op})(}SltB direction. This actlon pulls chain
¢, link 7°, and the top of lever 7, as. seen 1n
Fw 1, cvcr to the left, the fixed stop s” acting
at 131118 time as a fulerum for lever 7.
ver 7 is moved over to'the left.links % and the

top of equalizing-bary’, as seen in Kig. 1, are

These brake-

The amount of bla {ing secured of

As lc—-

movcd to the left, and then link 7', brake-beam
@', and brake-shoes f fare 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 4 and clutch members

K and & are forced dcwnwmd by the action
‘of the roller v on cam ' against the springs

between the clutch mcmbcrs % and % and 2’
and 4’ and the springs ¢ «. operating against
the plate 4.

a

Thus the rod 4 is for ccd down-_.

70
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ward until the roller w reaches the flat or de-

lay surface on cam +/, from which time the

clutch member 2° may continue to rotate with-

out moving:. gear ¢ until roller.w strikes the
downward-pr OJeCtlIlﬂ" stop # (seen in- Fig. 2)
on such cam . = In practice, however, the ap-

paratus 1s so designed that this extreme PpOSli-
tlcn is never reached. As the rod & 1s forced
downward by the action of the cam ' the
clutch. members %z and 4* engage the clutch
members £ and #°, 1espcctm cly, so that con-

tinued rotation of rod b 1n 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 e is bloucrht upon the first contact d,

thus energizing magnet M. As the handlc
A1 is furthcl 101:&136{:1 thc action of magnet M
1s 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

should be so designed that the magnet M is
always a little ahead of the action of “the drum

v 1n-pulling on.lever 7. As the lower end of

30

90

95

gRels

lever 7 is moved to thc left by the pull from

-magnet M -on link 2 1ts fulcrum is chano*cd to

1ts upper end,.as seen in Fig. 1, and 11111{ 7 18

moved to the left and sets the br alke-shoes f Sr

firmly up against the wheels W W by means

of the train of mechanism already descr 1bcd
It will be noticed that since the ccnncctlon »°
18 somcwha,t above the center of lever ; the

chain ¢ has . little lever age in. taking up the
slack of the apparatus, while the link ¢ has a
correspondingly-iner cased leverage in setting
the brakes. It will also be notlccd that. thc

slack of chain ¢is almost entirely taken up at
all times, so if for any reason the electrically-

oper ated mechanism should fail to work prop-
erly at any time the chain ¢ will at once be-
come taut and the braking effect continued by

of the handle 2. When the 10(1 b begins to

rotate to the right, the 1od b 1s 1ctatcd to the

left and - ratchet - whccl g’ is Ictatcd to the
left permitting ratchet-wheel ¢* to Iotatc to
the right under the action of spring
tained therein, until pin z strikes pin /. If
rod &' is rotated farther to the left, the. whole
f1 ame ¢ ismoved to the left, the 1atchct-whccl

= , COI]"
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110

118

the further mcvcment 1In the same direction

120

r2c

g° acting as a paw! upon mtchct wheel ¢°un-

til such left- h‘mdcd rotation.of the rod &’ and
ratchet-wheel ¢° ceases as a result of the gear

130
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g being released from the rod & 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 suchframe to

the left, causing pawl ¢ to engage ratchet-

wheel ¢° and prevent it from backward rota-
tion when the heavy braking effort 1s put on

the lower end, as seen in Fig. 1, of lever 7.

If at this time the ratchet-wheel ¢° has not
been rotated by its spring 2° until pin zstrikes
pin 2 when the frame ¢ is moved to the left
and ratchet-wheels ¢° and ¢° are disengaged
from each other, spring 2° rotates ratchet-
wheel ¢* freely until pin 2 does strike pin 2.
When it is desired to release the brakes, the
pawlZ, if used, i1sfirst disengaged from ratchet-
wheel 7, then the handle %, is moved over to
the left, chain ¢ is slackened, and magnet M
1S G'radually cut out of clrcult When this

is done, roller w has been brought opposite

the dep1 ession 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 is moved up-
ward it is disengaged from brush-arm ¢ and

drum o and the rlo'ht-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 I‘lﬁ'ht dlS@IlU'&O‘-
ing pawl ¢ from ratchet-wlleel 3 and engag-
ing ratchet-wheels ¢* and ¢°. As handle /1 18

~ further rotated to the left rod &', drum 2’,

A0

50
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60

and. ra,tchet wheel ¢’ are rotated to ‘the right,

chain ¢ is slackened, and the brake-shoes f f
are drawn away from the wheels W W by the
usual springs for that purpose. (Not shown

in the drawmo*s) At this same time the

ratchet-wheel ¢° is rotated positively to the
left by the ratchet—wheel g° against the actlon
of the spring 2° 1n the ratchet wheel ¢ untll
the pin 2 is brought against the pin 2, as
shown in Fig. 4, at which time further back-
ward or left-ha,nded 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 g may- be at any time
moved to the left by the action of the ratchet-
wheels ¢ “and ¢° engaging each other when 1t

is necessary to rotate the ratchet- wheel g

farther to the left in taking up the slack of
the cham ¢ 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 4’ in any
position to which 1t 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-
Jeased by taking up and retaining any addi-

750,261

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

It 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 1 make

use of a flat bar ¥, sliding upon bolts Yy, se-
cured in the under side ‘of the arm s°. The
upward pressure exerted upon this plate by

means of the springs ¢ may be varied by ad-

Justmcr the nuts seen on the lower ends of the
bolts 7/

W’hat I claim i1s—

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 1s 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 has reached point,
in its course where a predetermined braking
effort is applied by the hand—opemted mech-
anism, a braking effort is also applied by the
electrlca,lly operated mechanism.

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

4. Tn a combined electrical and hand brake,
an operating-handle and means, controlled by
the tension and adjustable to opemte 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 1s applied by the hand-operated mech-
anism, a braking effort is also applied by the
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electrically - operated mechanism and means

whereby the further movement of such handle
applies an increased effort trom such electric-
ally—operated mechanism.

In a combined electrical and hand brake,
an opera,tmﬁ-handle and means, controlled bV
the tension applied to the bI‘&LlIlD’ apparatus,
whereby, when such handle has reached a point
in its course where a predetermined braking
effort is applied by the hand—opemted mech-
anism, a braking effort is also applied by the

xelectrloallv operated mechanism, means

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

120
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o

- the motion of the handle for applying the se- | of the electrically-operated brake without A
ries of increasing braking efforts from the plying any further braking effort through the
electrically-operated mechanism only takes up | hand-operated mechanism other than the tak-
the slack created by the increased braking ef- | ing up of the ‘slack caused by the increased

5 fort from the electrically - operated mechan- | force with which the brakes are electrically 7o
18111, - o | applied, and means whereby during this same

6. In a combined electrical and hand brake, | movement, the handle applies the hand-oper-
an operating-handle and means controlled by | ated brake, should the electrical brake be-
the tension and adjustable to operate at differ- | come inoperative. B SR

1o ent tensions applied to the braking apparatus, | 9. Ina combined electrical and hand brake, 75
whereby, when such handle has reached a | an operating-handle and means, controlled by
point in its course where a predetermined | the tension applied to the braking apparatus,
~braking effort is applied by the hand-operated whereby, when such handle has reached a
mechanism, a braking effort is also applied by | pointin itscourse where a predetermined brak-
15 the electrically - operated mechanism, means | ing effort is applied by the hand-operated 8o
- whereby the further movement of such han- mechanism, & braking effort is also applied by
dle applies an increased effort from such elec- | the electrically-operated mechanism through a
trically - operated mechanism and means | leverage increased above that through which

- whereby the motion of the handle for apply- | the hand-operated brake is applied.

20 Ing the series of increasing braking efforts | 10. Inacombinedelectrical and hand brake, 83
trom the electrically-operated mechanismonly | an operating-handle and means, controlled by
‘takes up the slack created by the increased ‘the tension and adjustable to operate at differ-

- braking effort from the electrically-operated | ent tensions, applied to the braking apparatus,

mechanism. =~ - | whereby, when such handle has reached a point |

25 . 7. Inacombined electrical and hand brake, | in its course where a predetermined braking go
-an operating-handle and means, controlled by | effort is applied by the hand-operated mech-
the tension applied to the braking apparatus, | anism, a braking effort is also applied by the
whereby, when such handle has reached a | electrically - operated mechanism through a
- polnt in its course where a predetermined | leverage increased above that through which

30 braking effort is applied by the hand-operated | the hand-operated brake is applied. . 95
~ mechanism, a braking effort is also applied by | 11. In a braking system, a movable body
the electrically - operated mechanism, means | connected to the brakes, means whereby such
...... - whereby the further movement of such han- | movable body may be operated to take up the
dle applies an increased effort from such elec- | slack of the apparatus and then locked in that

35 trically-operated mechanism, means whereby, | position during the further application of the 100
during that portion of the further movement | brakes and means for releasing such movable

of the handle throughout which the action of body upon the release of the brakes.

the electrically - operated mechanism is in- | 12. In a braking system, a movable body
creased, the handle is operable to apply the | connected to the brakes, means whereby such

40 full force of the electrically-operated brake | movable body may be operated to take up the 105
without applying any further braking effort | slack of the apparatus and then locked in that-

- through the hand-operated mechanism other | position during the further application of the
than the taking up of the slack caused by the | brakes, meansfor releasing suchmovable body
increased force with which the brakes are | upon the release of the brakes and means

45 electrically applied and means whereby, dur- | whereby to such movable body there may be 110

~ing this same movement, the handle applies | imparted anadditional movement correspond- '
the hand-operated brake, should the electrical | ing to a predetermined amount of additional
brake become inoperative. ' - | slack when such predetermined amount there- -

8. Inacombined electrical and hand brake, | of has accumulated. -- o

50 an operating-handle and means, controlled by 13. In a braking system, a movable body 1153

- thetension and adjustable to operate at differ- | connected to the brakes, means whereby such
ent tensions applied to.the braking apparatus, | movable body may be operated to take up the
whereby, when such handle has reached a | slack of the apparatus and then locked in that
point in its course where a predetermined | position during the further application of the

55 braking effort is applied to the braking appa- ‘brakes, meansfor releasing suchmovable body 120
ratus by the hand-operated mechanism, a | upon the release of the brakes, means whereby '
braking effort is also applied by the elec- | to such movable body there may be imparted
trically-operated mechanism, means whereby | an addifional movement corresponding to a

- the further movement of such handle applies predetermined amount of additional slack

60 an increased effort from such electrically-op- | when such predetermined amount thereof has 123
erated mechanism, means whereby, during | accumulated, and means for preventing the
that portion of the further movement of the | complete return of such movable body, after

- handle throughout which the action of the | each additional movement thereof, to its last
electrically-operated mechanism is increased, | initial position, by an amount corresponding

to each such additional movement. 130

65 the handle is operable to apply the_fu.ll-fdrce'_
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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 ot
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 1ts

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. I

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
such brake-staff, for maintaining a practically
uniform slack of the apparatus and for main-
taining a practically uniform angular motion
of the brake-staff inthe return of the drum to

eration of the handlesuch
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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.

20. In a braking system, in combination
with means for applying the brakes by means
of a brake-staff, amovablebody 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
ogive such practically uniform slack, such
means independent of the amount of motion

‘which must at any time be 1mparted to such
movable body relative to a first zero-point

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

91. Inabrakingsystem, twomovable 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 and means whereby by the further op-

Arst 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. | -

092. Inabrakingsystem, twomovable 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 1s 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, twomovable 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 18 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
tor 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 1s released

and locked against backward motion in the
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- first drum is released and-locked against back-

5
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position to Wthh 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 wherebhy by
the movement of such handle the first drum

‘1s operated to take up theslack of the appara-
tus until a predetermined tension is applied
to the braking apparatus and. means whereby

by the fur ther movement of such handle the

ward motion in the position to which it has

been driven and the second drum is. engaged.

and the brakes fur ther apphed bV the 0pera—
tmn thereof. = - |

- 26. Ina brakinﬂ' system two drumq connect-

~ed to the brakes;a handle, means whereby by

20

the movement Of such handle the first drum
1s 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 Wthh it has been

3¢

‘_35

40

driven and the second drum is engaged and
the brakes further applied by the operation
thereof and means for ad]ustmﬂ‘ such prede-
termined tension. . .-

27. Inabraking system two movable bodles
connected to the brakes ahandle,means where-

by by the operation ot such handle such first

body 1s 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. motwn

~ 1n the position to which it has been driven and
such second movable hody is moved and the |
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 crreater Ievel ages respec—

twe]y
28. Ina bmkmﬁ* ssrstem two movable bod1es

connected tothe br akes,a handle,means where-
rst
body is moved to take up the slack of the ap-

by by the operation of such ha,ndle such fi

paratus until a predetermined tension is ap-

~ plied to the braking apparatus, means where-

55

60

by by the further Operatlon of the handle such
first movable body 1is released and locked
against backward motion in the position to

which it has been driven and such second movy-
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 bodies apply braking efforts throu gh lesser
and greater leverages I‘@‘SPQCUVGIY

29. Inabrakingsystem, twomovable bodies
connected to the brahes 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

first mova,ble bodv 1s released and locked

against backward motion .in the position to

| Whlcll 1t has been driven and such second mov-
able body 1s moved and the brakes further ap-

05

phed by the movement ther eof, means forad-

justing such predetermined tensmn and means
whereby the movements of such first and sec-

and greater leverages respectwely .
30 Inabraking svstem 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-

70

~ond bodiesapply braking efforts throughlesser

75

ratus, means whereby by the fur thel move-

ment; ot such handle the first drum is released
and locked against backward motion in the
position to Wthh it has been driven and the

second _drum is engaged and the brakes fur-

ther applied bv the operation thereof and

means whereby the operations of such first and

second drums apply braking efforts thr ough
lesser and greater leverages resljectwely
.31, Ina br aking system, two drums connect-

ed to the brakes, a handle means Whereby by

the movement of such handle the first drum
1s operated to take up the slack of the appa-
ratus unti] a predetermined tension is applied
to the braking apparatus, means whereby by
the turther movement of such handle the ﬁ1 st
drum is released and locked against backward

motion 1n the position to whmh it has been
driven and the second drum is engaged and
‘the brakes further applied by the operatmn

thereof and means whereby the operations of

such first and second drums apply braking ef-

forts through lesser and greater leveracres re-

spectively.
- 32. Inabraking ssfstem two drums connect-
ed to the brakes, a handle, means. whereby by

e

go

95

LOQ

the movement of such handle the first.drum

‘18 operated to take up the slack of the appa-

ratus until a predetermined tension is applied

to the braking apparatus, means wher ebv by -
irst

the further movement ot such handle the f
drum is released and locked against backward
motion .in the position to Whlch 1t 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: respectwely | --

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

second braking mechanism.
~ 34. In a braking system, means, controlled_
by the braking effort applied and adjustable

to operate at dift erent braking efforts, where-

by the application of any desired predeter—_

103
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mined braking effort from one brake-actuat-
ing mechanism applies also a braking effort
from a second brake-actuating mechanism.
35. In a braking system, means, controlled
by the braking effort applied a,nd adjustable

- to operate at dlﬁerent braking efforts, where-

10

by the braking effort applied and adjustable -

20

30

35

40

45

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 throu oh a leverage
increased above that through which such first
predetermined braking effort is applied.

36. In a braking system means, controlled

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

37. In a 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-
cgap for the initial relative positions of the
maO’netlc elements in such system.

38. In a 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 1s applied by such e]ectrlcally-opemted
mechanism and at a constant air-gap for the
initial relative positions of the magnetic ele-
ments in such system.

39. Inacombined hand and electric braking
system, means for applying an effort from the
electrlcally-()perated 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 the brakes

are applied by the hand-operated mechanism.

40. In an electric braking system, means
whereby, upon the application of a predeter-
mined and adjustable tension to the braking
apparatus, a braking effort is applied by the
electrically-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,

750,261

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 by the electric-
ally-operated mechanism, bv relative motion
between magnetic elements in such system,
such relative motion always contained between
two constant extremes.

492. In a combined 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 relatwe motion alwayscontained between
two constant extremes and starting at one of
them.

43. In a braking system, an electromagnet-
ically - operated element connected to the
brakes, a stop limiting the return of such ele-
ment to its 1nitial or startmtr posifion, 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 elemert,
a braking effort isapplied at a levera oe greater
than that at which such initial brakmcr effort
is applied before the movement of such ele-
ment.

44. In a braking system, in combination
with an electromao*netm&lly—operated element
connected to the brakes, a stop for fixing the
initial position of SU.Ch 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, Ina braking system an electrically-op-
erated element permanently connected to the
brakes and means for securing practically uni-
form relative positions of the magnetic ele-
ments in such system at the commencement
of the relative movement of such elements.

WM. H. COOLEY.

Witnesses:
HerBERT LEARY,

ArBeErT C. BELL.
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