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To all whom it m@y concern:

Be it known that I, Wmmriam 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 followma'
is a specification.

The object of my invention 1s to provide.

for the application of the brakes both elec-
trically and by means of hand-operated mech-
anism by the movement of a single operating-
handle in such a way that the handle shall at
all times have a practically constant starting

position, the amount of motion of the haudle |

from which shall determine the amount of

braking effort applied through the electrically-

opereted mechanism regardless of wear or va-

riations in the potential of the source of sup-
ply for the electric energy Whleh 18 a,pplled

to the brakes.

In carrying out my mventlou I provide a
hand-operated braking mechanism of substan-

tially the usual construction and arrangement,

and combined therewith I also make use of

electrically-applied braking mechanism under

the control of the usual brake-staff handle
and means for taking up the additional slack,
as it occurs from time to time from wear of

the parts, by the movement of an element

upon which there is practically no mechan-
ical tension during the time that it is moved
to meet the required adjustment for the new
conditions resulting from a predetermined

-amount of wear upon the parts or after the

accumulation of a predetermined amount of
additional slack to the apparatus. 1 further
provide means whereby the different poten-

. tlals impressed upon the energizing-coil.of

- the electrically-applied brake shall be deter-
mined by the several positions of the operat-
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ing-handle regardless of the ﬂuctua,tlons in
the line potential.

The accompanying drawings 1llustret1110*
my invention are as follows:

Figure 1 is a diagrammatic top view of the
mechanical connections between the brake-

handle A and the brake-shoes 7 # of one pailr
of wheels W W of a car and also between

the operating-magnet M and such brake-shoes. |
50 Fig. 2 shows in side view the brake-rod ¢ and

parts carried thereby, as well as the parts di-

rectly engaged thereby. Fig. 3 is a partial
sectional view through the center of rod d to
show more clearly the construction of some
of the parts seen in Fig. 2. Kig. 4 is a par-
tial sectional view showmg the mechanism
used to automatically adjust the mechanical
connection between the brake-shoes 7 7 and
the handle 4, so that as such shoes £ F wear
there will be practically a uniform clearance
between the wheels W W and the shoes £ F
when the brakes are released. Iig. 5 isan
enlerﬂ‘ed partial sectional view through the
aX18 of the operating-magnet M, showing also

the mechanism operated by such mecrnet to ¢

maintain a practically constant maximum air-
gap in such magnet independent of the wear

of the shoes 7 £ Figs. 6,7, and 8 are detail

views of part of the mechanismshown in Fig.

5.  Fig. 9 is a central longitudinal section of

cores ¢’ and ¢ of magnet M. Fig. 10 is a

side view of a modification of my invention,

by means of which theelectrical braking may
be carried to any desired point and the brak-

ing continued from that point wholly by hand.
Fig. 11 is a diagrammatic view of the means

used to automatically effect a certain fixed
braking of the car, corresponding to a par-

ticular fixed position of the handle 24, inde-
pendently of the potential difference between
the trolley and the rail.

Similar lettersrefer to sumlar parts throu oh-

Refer to Figs. 1,2, 3,4,and 11. " The brake—
handle A 1s rlgldly secured to a brake-rod d,
supported in bearings &’ * and the floor F of
the car.
are seen the gears ¢ and ¢* and the ratchet-
Wheel r°, eno'ecrm , respectively, rack ¢', gear
g°, and pewl ™. ' Grear g engages a rack ¢’,
formed on the left-hand end of rod a.

-out the several views.

gltudmallv in a yvoke ¢® and through a hole
therefor in the post ¢, secured to the lever
@’ near its lower eud A spring-pawl p

carried by yvoke o, (see Fig. 4,) engages a
ratchet # on the rod «. A suitable guide P

1s provided to insure that the gear g and rack
shell always be in proper mesh. The lever
® is pivoted at p’ to a suitable support b, car-

The
| reduced right-hand end a, of rod @ workslon-
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ricd on the under side of the car-floor, and
also articulates at p® with the right-hand end
of a link ¢«*, the other end of which articu-
Jates with the midale point of the brake-beam
«’, carrying brake-shoes 7 £, arranged to bear
on the wheels W W of the car. Only one
pair of wheels and shoes i1s shown. Connec-
tion to the other brake-shoes is indicated by
link &', articulating with lever ¢’ at point p°.
The right-hand end of connecting-rod ¢ ar-

ticulates with the lower end of lever «’, while
1ts left - hand end i1s secured to the moving

core ¢’ of electromagnet M. The magnet M
1S so proportioned tha,t the distance between
the statlonarv core ¢ thereof and the mov-
able core ¢ is only a little more than that
necessary to be traversed by the core ¢*, oper-
ating through the mechanism just described

- as connected therewith to set the brakes for

20 maximum braking, starting with the shoes
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£ at the proper clearance dlstance from the
wheels W W.

The distance between the ends of the yvoke
@’ 1s such that when the brakes are set by
means of magnet M the post ¢, arranged to
slide freely on the rod ¢/,
voke o* at each end thereof. When the shoes

# # and other parts have so worn as to per-
mit the post ¢ to move farther to the left m

order to effect the same degree of braking, it
engages the left-hand end of yoke ¢® and slides
1t upon rod a. Spring-pawl »" and ratchet
7’ on rod «' (see Kig. 4) operate to hold these
parts in each successive adjustment.

When it is desired to bralke by hand, the
handle /4 is rotated to the right, moving rod
a to the left. Yoke ¢®iscarried to the left by
rod ¢, and yoke ¢® in turn carries post ¢ and
the lower end of lever ¢’ to the left, thus ap-
plying the brakes. Thus yoke ¢° and pawl
»%, carried thereby, together with ratchet +',

constitute a means by which, as the brakes are

operated by magnet M, a constant amount of
slack is maintained between the handle 4 and
the shoes # £, so that starting always from
the same initial point a practically uniform
amount of motion of handle % is required to
set the brakes independent of the wear of the
parts. A similar mechanism consisting of
rod &, yoke «&°, and ratchet », cooperating
with the post ¢, carried by the upper end of
lever ¢°, perform a similar function for the
handle situated at the other end of the car.

Ratchet-wheel #°and pawl »" constitute the

ordinary ratchet-wheel and pawl as found on
hand-brakes. Gear ¢° has suitable bearings
in supports &’ and 4° and carries a stop p",
arranged to strike against a similar stop »°,
secured to support #. These stops »° and »"
and gears ¢* and ¢° codperate to permit the
necessary amount of right-handed motion of
the handle 4 for a,pp]VHlﬂ‘ the brake by hand
and also provide a fixed stop, so that the
handle 2 may always be brought back against

will just clear such

756,000

the same fixed stop through the same amount
of motion as imparted in braking.

The fixed core ¢ of magnet M is threaded
into such magnet M, as indicated in Kigs. 1
and 5, and carries near its left-hand end a
worm-gear g , arranged to mesh with a worm
g°, as seen in Fig. 6. This worm ¢° is revo-
lubly supported in a bearing in a base » and
a bearing 2’ carried thereby. Such base v*is
supported- so as to move longltudmally, as

‘indicated, by slots and screws therethrough.

This base 2° carries upwardly-extending pro-
jections v », arranged to engage either side of
gear ¢° to cause the base »° and parts carried
thereby to move with such gear longitudinally
when the core ¢’ is being adjusted in magnet M.

The worm ¢° has pivoted to its upper end

one end of a lever ¢, carrying also the spring-

pawl 2°, arranged to engage the ratchet—-wheel
r°, r10*1dly secured to the worm ¢°.

"The moving core ¢® of magnet M has secured
to its right- hand end a support ¢® for a pawl
p*, as seen in Figs. 1, 5, 7, and 8, such pawl

being normally held in posu:lon by spring s°,

as seen in Kig. 7. ThlS pawl p*1s arr anﬂ'ed
to engage a lever ¢ : pwoted to base ¥° at p'.
The lower end of this lever ¢ is connected to
the lower end of lever ¢ by means of link ¢
A spring s is provided to keep the levers ¢
and ¢° and link ¢ normally in the position
shown in Fig. 5 and is prevented from mov-
ing them too far by stop »°, carlied by the
base 2% The upper end of lever ¢ and the
lower end of pawl »% as seen in Fig. 5, are
so conformed, as seen in FKig. 8, that if the
core ¢ move so far to the left as to cause pawl
p* to pass to the left of the upper end of lever
¢ pawl p 1s depressed, SO as to pass under the
lever ¢ L and when core ¢’ moves to the rlcrht
pawl »* engages lever ¢, moving such lever %
over to the I‘IO‘ht aﬂ'amst the action of spring s,
thereby moving link ¢ and the lower end of
lever ¢ to the left. This motion by means of
ratchet-wheel #° and pawl »° rotates the worm
7 over to the right, and thus rotates gear ¢
over away from the observer, as seen in Kig.
5, or to the left, as seen in Fig. 6. This re-
sults in core ¢’ being withdrawn or screwed
out of magnet M somewhat, which is the ac-
tion desired to maintain a practically uniform
distance between cores ¢ and ¢,

As seen in Figs. 1, 5, and 9, core ¢’ carries

05

70

75

380

go

95

IOCO

105

11O

115 .

inside of it a sliding core ¢', adjustable longi-

tudinally by means of collar 2. The effect of
this sliding core ¢*is to reduce the initial air-
oap between cores ¢” and ¢*, and thus to re-
duce the amount of electric energy which it
is necessary to use to exert the desired pull
on core ¢. When the core ¢ contacts with
the core ¢*, the core ¢’ is moved the remain-
ing distance by the magnetic action between
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cores ¢ and &, core ¢* sliding in core ¢’ at this

time.
Refer to Figs. 2, 3, and 11.

The brake-rod




5

10

20

30

35

40

756,000

d carries besides the parts already described |

a sleeve £°, rigidly secured thereto and thread-
ed on 1its out81de surface S0 as to engage a pin

p*, carried by an arm <, rlo'ldly secured to and

projecting downward from a collar k' ,support-
ed on brake-rod ,so as to rotate and slide upon
such rod ¢ as may be required. The arm

passes downward through a suitable opening

1n. contact-arm 7, also rotatab]y supported
upon rod <. This contact—arm 7 carries at its
right-hand end a brush 4" and has articulating
with its left-hand end a link 5* used to oper-
ate mechanism to be described. - Brush-arm 7
18 held up against sleeve Zﬂz by a suitable col-
lar, as indicated. Brush 7' 1s arranged to en-
gage contact » when brush-arm 7 is rotated

1o the right, such contact » being insulated

from and carmed by a suitable support &°.

Stops p *and p"” limit the motion of brush-

arm 7 in either direction, as seen in Fig. 11.
When the handle 7 is moved to the right,
brush 5’ is moved upon contact » from insu-
lating-section »’ and closes the energizing-cir-
cuit of magnet M, and thus sets the brakes
of the car in the manner to be described.
Brush-arm 7 is operated from brake-rod ad

1n the following manner: A spring s’ is used
to keep the collar % down acramst sleeve /7,

and thus to keep the pin »" in the bottom end
of the thread in sleeve %°. As sleeve %£°is ro-
tated to the right positively, there is a tend-
ency for pin p"- b0 rise in the thread in sleeve
k; but spring s" is made of such a strength
that the pinp*isheld down firmly in the thread
in sleeve %%, and therefore as the rod ¢ is ro-

tated to the right the brush-arm ;7 1s rotated.

also to the "right until it strikes the stop »".

If then the handle A4 is moved farther-around

to the right, the brush-arm 7, pin »", and arm
» and collar £ cannot rotate farther to the
right, and the pin " is moved upward in the
thread in sleeve £°, carrying with it collar %
agalnst the action of the spring s'.
struction permits the handle A to make as

5 many revolutions as desired after the brush-

arm s strikes the stop " and requires that as
many be made in the reverse direction before
the rod & can again operate the brush-arm ;.

Refer to Fig. 11. Connected in parallel
with the energizing-coil 7 of magnet M is seen
the solenoid S, such solenoid S and magnet-

~coll m being connected in circuit with the re-

sistance R between thetrolley T and car-wheel
W. The lmk “ passes between suitable guides

55 »* and »* near its lower end and at its lower
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'65

end it carries the contacts » a,nd % insulated
from each other and from link 7%, _and SO ar-

"ranged that contact n°, carried by and insu-

lated from rod c, . ma,y engage elther contact
 or contact n*, accordmo* as such contact »°
is moved up or ‘down. Rod ¢ is rigidly se-

cured to core ¢° of Solenmd S. A spring s*is
provided to return core ¢’ to its normal posi-
tion after having been operated upon by S0-
lenoid S and also to secure a proper opposi-

This con-

tion to the operation of 'such solenoid S as
will be described. Contact #’ is connected

by means of a SPring, as 1ndlcated with a
fixed contact »’. Contacts »° and #* are con-
nected, respectively, to one terminal of the so-
lenoids 'S’ and S°, the other terminals of which
are connected towether and to the trolle T
These solenoids S/ and S° have cores ¢ and ¢,
respectively, such cores rigidly connected £0-

gether by rod ¢’, which by means of suitable

collars, as Seen engages the lower end of the
rheostat—arm 7°, plvoted at p”'. Stops p* and

p are nromded to limit the motion of thisarm

7% in either directidbn. When the brush-arm
7 has been moved around to the right until
brush s’ is brought upon contact n, a circuit
1s closed, as follows: trolley T, pivot 21, rheo-

stat-arm s°, resistance R, thence in para,llel
‘through solenoid S and macrnet-coﬂ 77, CON~

tact 7, arm 7 to wheel W. It contact 7° en-
gages contact#’, a second circuit is closed, as
iollows trolley T, solenmd S', contact n
contact 7°, cantact n, contact n, arm 7 to
wheel W. Tf contact 7° engages contact »',
this last circuit is as follows: trolley T, 50-
lenoid S°, contact »*, contact »’, contact n,
contact 7, arm 7 to wheel W. When _solen-
oid &' is energized, cores ¢’ and ¢ are moved
to the left and rheostat-arm 4° is rotated over
to the right and more of the resistance R is
cut Into circuit with the magnet-coil m and
solenmd S. then solenoid S is energized,
cores ¢' and c are moved tothe right and rhe-
ostat-arm 7° is moved over to the left and part
of resistance R is cut out of circuit with mag-
net-coil m and solenoid S. Only one of the

‘solenoids S or S* can operate at a time.

As a result of the mechanism and circuits

a
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just described it is evident that for any posi- -

tion of the link y” after a balance betweeu the
pull of the solenoid S and the spring s* has
been effected by the adjustment of the resist-
ance R if the potential on the line increases
the current in the solenoid S increases and

contacts »* and n°are brought together, solen-

oid S’ is energized, and the amount of resist-
ance R in circuit is increased until the cur-
rent in solenoid S is decreased to its original

105

111G

value, a,t WhICh time connection between con-

tacts »° andn’ isbroken and solenoid S’ ceases
to operate. Similarly, if the potential on the
line decreases spring s* pulls core ¢® out of
solenoid S and brings contacts »° and »* to-
ogether and energizes solenoid S° which de-
creases the amount of resistance R in circuit
until the current in solenoid Sis inereased to
its original value, at which time the increased

pull of the solenoid breaks the connection be-

tween the contacts »° and »n* and solenoid S
ceases to operate. Thusthe mechanism oper-
ates to maintain a constant current-in the so-
lenoid S, and therefore in the magnet-coil 7,
and hence to maintain a constant braking ef-
fort for any fixed position of the contacts #*
and »*, and hence of the brake-staff handle /.
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The.current in the solenoid S is of course |

much less than the currentin the magnet-coil
e but the ratio between the twois constant.

As the contacts 2° and »n* are moved up, as
seen in Fig. 11, it is evident that 1t will take
a larger current in solenoid S to balance the
increased pull of spring s' and brealk the con-
nection between contacts n* and »°, and hence
the current in magnet-coil 7 and the braking
effect are correspondingly increased.

In order to carry the electric braking as
far as desired and from that point to continue
the braking wholly by hand, use is made

“of the modified mechanidm shown in Fig.

IS
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10. The handle A is rigidly secured to the
brake-rod &, and feathered upon this rod « is
a threaded sleeve Z°, which carries a circular
flange «* and also a tooth «’, arranged to en-
gage a corresponding notch in the upper end
of the threaded sleeve £* Thisthreadedsleeve
%* 1s not secured to the rod ¢ in this modifica-
tion, but is free to rotate thereon except as
engaged by the tooth «° and carries at 1ts
lower end a notched disk 2. |

The threaded sleeve Z* pin 11, arm z, col-
lar 2, and spring s work in the manner al-
ready described to operate arm j and link 5~
In this modification, however, the collar 4’
and spring ¢ are arranged below the sleeve £~
instead of above and the arm ¢ projects up-
ward instead of downward. A collar %%, rig-
idly secured to rod d, is provided to take the
upward thrust of spring ¢'.

A push-bar«,having secured toits upper end
a disk 4’,is located in the handle 4 and articu-
lates at its lower end with the right-hand end
of lever #/,pivoted at »* to handle 4. A link

2%, having an enlarged upper end, passes

through the left-hand end of this lever %' in
such a way that such link + may pass up
through the lever ' without moving 1t; but
the lever «' cannot be moved up at i1ts left-
hand end without lifting the link «*° with it.
This link «° articulates at 1ts lower end with
an ear formed on the upper end of sleeve
. A small spring is provided under disk A’
to keep it normally in its upper position, while
a spring s° is provided to keep the sleeve £°
downnormally. A bell-crank lever«’,pivoted
at »', is arranged, as indicated, to be thrown
into engagement with the notched disk «' by

. a suitable spring when sleeve £° is raised,and

55
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thus serves to lock the sleeve £* in any posi-
tion to which it may be carried by the handle
before sleeve £* is released from 4°. A pawl
or latch 2%, normally held down by a spring,
as indicated, against a stop p",is raised when
sleeve 4% 1s raised, and as the handle 4 con-
tinues to rotate to the right the left-hand end
of this lateh 2’ enters the thread upon sleeve
%°. drops upon stop p",and then lifts sleeve £°
against the action of spring «".

By means of the mechanism just described
it the handle 2 be rotated to the right the
electric braking is effected, as already de-

756,000

scribed, as long as desired. The disk 2’ may
be at any time depressed. This lifts link

“and sleeve £°, thereby releasing sleeve £° from

rod d and locks sleeve 2* by means of bell-
crank lever «°, so that it cannot move, and as
the handle 4 is then rotated to the right the
sleeve 4 is lifted by the action of its thread
and the latch «* and the braking is continued
from that point by hand. The threaded sleeve
% and parts cooperating therewith operate to
maintain a fixed relation between the handle
and the sleeve £%, so that after sleeve £° has
been released when the handle /4 is rotated to
the left it must make just as many revolutions
in this direction as it had previously made to

70

75

30

the right after releasing sleeve £* before it

can reéngage such sleeve £°.

The operation of my mechanism is as fol-
lows: When it is desired to apply the brakes
of the car, handle % is rotated to the right
slowly until the desired degree of braking is
effected. Thisaction first moves the shoes £
a little toward the wheels W 'W by hand by
means of gear g, rack ¢, rod @, and the parts
connected therewith, and at the same time

35
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closes the cirenit through magnet-coil 7 and

solenoid S, which immediately gives the de-
oree of braking corresponding to the position
to which handle 2 may have been moved, as
the solenoid S will adjust the resistance R by
means of solenoids S" and S° until the currents
in coil m and solenoid S correspond to such
braking effort and handle position and will
maintain such braking effect for any varia-
tions that may occur in the line-potential. As
the magnet M operates to apply the brakes it
slides the posts ¢ and ¢ on rods ¢ and «’, re-
spectively, between the ends of the yokes &
and ¢®. After there has been some wear of
the parts these posts ¢ and ¢ move the yokes
¢’ and «® along on rods ¢’ and «’, and thus au-
tomatically adjust the connection between the
handle 4 and the brake-shoes so as to give the
proper amount of slack at all times.

If for any reason the electric brake should
fail, the handle % is rotated farther to the
right, thus setting the brakes by means of
gear ¢, rack ¢, rod «, and their connections
already described to the shoes £ /.

In order to adjust the magnet for the wear
that occurs, so as to maintain a practically
constant air-gap, the pawl p* and lever ¢ co-
operate, as already described, to operate,
through the mechanism connected therewith,
the worm ¢°and worm-gear g, so as to screw
out the core ¢ from time to time, as 1s neces-
sary to effect such adjustment.

The sliding core ¢t when used may be so ad-
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justed as to contact with the core ¢ at the

time when all the slack has been taken up and
the forcible application of the brakes begins,
or it may be so adjusted and proportioned
that the core ¢ will contact therewith at any
desired point in the application of the brakes.
It operates not only to reduce or cut down the
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final effort of the magnet'M, but it also oper--

ates to increase the initial effort by increasing

_ the density between the core ¢* and the core

¢® at the initial air-gap.
What I claim is—

1. In an electric braking system, in combi-

nation with the magnet for applying the
brakes, means whereby the increased slack re~
sulting from wear of the parts is taken up, as
1t occurs from time to time, by the adjustment

- of a member not subjected to any mechanical
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strain by the braking apparatus during the
process of such adjustment

2. In an electric braking system, in CQIIlbI-
nation with the magnet for applying the
brakes, means whereby the increased slack re-
sulting from wear of the parts is taken up, as
it oceurs from time to time, by the adjustment
of a member constituting a part of the mag-
netic path of such magnet, such member in-
operative In the magnetic path of such mag-
net during the time of such readjustment or
movement thereof.

3. In an electric braking system, in combi-
nation with the magnet for applying the
brakes, means wherebv the increased slack
resulting from wear of the parts is taken up,
as it occurs from time to time, by the adjust-
ment of a member not subjected to any me-
chanical strain by the braking apparatus dur-
ing the process of such readjustment, and
means whereby a corresponding readjustment
15 effected between the handle for applying
theé brakes by hand and the mechanism between
such handle and the brakes proper.

4. In an electric braking system, in combi-
nation. with the magnet for applying the
brakes, means whereby the increased slack
resulting from wear of the parts is taken up,
as 1t occurs from time to time, by the adjust-
ment of a member constituting a part of the
magnetic path of such magnet, such member
inoperative in the magnetic path of such mag-
net during the time of such readjustment or
movement thereof, and means whereby a cor-
responding readjustment is effected between
the handle for applying the brakes by hand

and the mechanism between such handle and
the brakes proper.

5. In an electric brake and located in the.

path of the magnet for applying the brakes, a
movable or sliding member arranged to cut
down the alr-gap at the initial point of move-
ment of the armature and until the armature
contacts therewith and arranged also to yield
at the advance of the armature in closing an-
other branch of the same magnetic path.

6. In combination with the exciting-wind-
ings of amagnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle and means for securing, independently of
wear of the parts, a braking effort predeter-
mined and different for each differently-oper-

ative position of such handle but always prac-

tlcally uniform for each one of such p051t10ns

7. In combin&tioﬁ with the exeiting—wﬁind-‘

ingsof a magnetic brakingsystemandanelec-

tricsupply-circuit therefor, an operating-han-
dle and means for securing, independently of
fluctuations in the voltage of the supply-cir-

cuit, a braking effort predetermined and dif-

ferent for each differently-operative position
of such handle but always practically uniform
for each one of such positions. -

8. In combination with the exciting-wind-
ingsof a magnetic braking system and an elec-
tmc supplv—mrcu 1t therefor an operating-han-

75

dle and means for securing, independently of

wear of the parts and of fluctuations in the
voltage of the supply-circuit, a braking effort

predetermined and different for each difler-

ently-operative position of such handle but
always practically umform for each one ot
such positions. -

9. In combination with the exmtmg-wmd-
ings of a magnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle and means under the control of such han-

dle for securing, independently of wear of the

parts, a braking effort predetermined and dif-
ferent for each differently-operative position
of such handle but always practically uniform
for each one of such positions.

10. In combination with the exciting-wind-
05

ings of a magnetic braking systemand an elec-
tricsupply-circuit therefor, an operating-han-

dle and means under the control of such han-
dle for securing, independently of fluctuations

in the voltage of the supply-circuit, a braking
effort predetermined and different for each dif-
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ferently-operative position of such handle but

always practically uniform for each one of such

positions.

11. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-

dle and means under the control of such han-

dle for securing, independently of wear of the

parts and of fluctuations inthe voltage of the

supply-circuit, a braking effort predetermined
and different for each differently-operative po-
sition of such handle but always practically
uniform for each one of such positions.

12. In combination with the exciting-wind-

ings of a magnetic braking systemand an elec-

tric supply-circuit therefor, an operating-han-
dle for controlling the potential of the cur-
rent delivered to such exciting-windings and
means for securing a braking effort predeter-
mined and different for each differently-opera-
tive position of such handle but always prac-

tically uniform for each one of such positions.

13. In combination with the exciting-wind-

ings of a magnetic braking system and an elec-

tric supply-circult therefor, an operating-han-

| dle for controlling the potential of the cur-

rent delivered to such exciting-windings and
means for securing, independently of wear of
the parts, a braking effort predetermined and

different for each differently-operative posi-
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tion of such handle but always practically uni-
form for each one of such positions.

14. Incombination with the exciting-wind-
ings of a magnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle for controlling the potential of the cur-
rent delivered to such exciting-windings, and
means for securing, independently of fluctua-
tions in the voltage of the supply-circuit, a
braking effort predetermined and different
for each differently-operative position of such
handle butalways practically uniform for each
one of such positions.

15. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle for controlling the potential of the cur-
rent delivered to such exciting-windings and
means for securing, independently of wearof
the parts and of fluctuations in the voltage of
the supply-circuit, a braking effort predeter-
mined and different for each differently-oper-
ative postion of such handle but always prac-
tically uniform for each one of such positions.

16. Incombination with the exciting-wind-
ings of a magnetic braking system and an elec-

tricsupply-circuittherefor, an operating-han-

dle for controlling the potential of the cur-
rent delivered to such exciting-windings and
means under the control of such handle, for
securing a braking effort predetermined. and
different for each differently-operative posi-
tion of such handle butalways practically uni-
form for each one of such positions. '
17. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle for controlling the potential of the cur-
rent delivered to such exciting-windings and

‘means under the control of such handle for se-

curing, independently of wear of the parts, a
brakingeffort predetermined and different for
ecach differently -operative position of such
handle butalways practically uniform for each

one of such positions.

18. In combination with the exciting-wind-
ingsof amagnetic braking system and anelec-
tric supply-circuit therefor, an operating-han-
dle forcontrolling the potential of the current
delivered to such exciting-windings and means
under the control of such handle forsecuring,
independently of fluctuations in the voltage
of the supply-circuit, a braking effort prede-
termined and different for each differently-op-
erative position of such handle but always
practically uniform for each one of such po-
sitions.

19. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle for controlling the potential of the current
delivered to such exciting-windings and means
under the control of such handle for securing,
independently of wear of the parts and of fluc-

65 tuations in the voltage of the supply-circuit,
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a braking effort predetermined and diﬂ’ei'eﬁt.j
for each differently-operative position of such

handle but always practically uniform for each
one of such positions. |

20. Incombination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dlearranged toapply a braking effort by hand-
operated mechanism and means for securing,
independently of wear of the parts, a braking
effort predetermined and different for each
differently-operative position of such handle
but always practically uniform for each one of
such positions. |

91. In combination with the exciting-wind-
ings of a magnetic braking systemand an elec-
tric supply-circuit therefor, an operating-han-
dlearranged toapply a braking effort by hand-
operated mechanism and means for securing,
independently of fluctuations in the voltage of
the supply-circuit, a braking effort predeter-
mined and different for each differently-oper-
ative position of such handle but always prac-
tically uniform for each one of such positions.

22. In combination with the exciting-wind-
ingsof a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle arranged toapply a braking effort by hand-
operated mechanism and means for securing,
independently of wear of the parts and of fluc-
tuations in the voltage of the supply-circuit,
a braking effort predetermined and different
for each differently-operative position of such
handle butalways practically uniform for each
one of such positions. | -

23. In combination with the exciting-wind-

ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle arranged toapply abraking effort by hand-
operated mechanism and means under the con-
trol of such handle for securing, independently
of wear of the parts, abraking effort predeter-
mined and different for each differently-oper-
ative position of such handle but always prac-
tically uniform for each one of such positions.

24. In combination with the exciting-wind-
ings of 2 magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle arranged to apply a braking effort by hand-
operated mechanism and means under the con-
trol of such handle forsecuring,independently
of fluctuations in the voltage of the supply-
circuit, a braking effort predetermined and dif-
ferent for each differently-operative position
of such handle but always practically uniform
for each one of such positions.

25. In combination with the exciting-wind-
ings ot a magnetic brakingsystemand an elec-
tric supply-circuit therefor, an operating-han-
dle arranged to apply a braking effort by
hand-operated mechanism and means under
the control of such handle for securing, inde-
pendently of wear of the parts and of fluctua-

tions in the voltage of the supply-circuit, a

braking effort predetermined and different for
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handle butalways practically uniform for each
one of such positions.

26. In combination with the exciting-wind-
ings of a magnetic braking systemand an elec-
tric supply-circuit therefor, an operating-han-
dle and means for securing, independently of

fluctuations in the voltage of the supply-cir-
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cuit, a supply of electric energy to such ex-
citing-windings predetermined and different
in amount for each differently-operative posi-
tion of such handle but always practically uni-
form for each one of such positions.

27. In combination with the exciting-wind-
1ngs of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle and means for securing, independently of
wear of the parts and of fluctuations in the

voltage of the supply-circuit, a supply of elec-

tric energy to such exciting-windings prede-
termined and different in amount for each dif-
terently-operative position of such handle but
always practically uniform for each one of
such positions. |

28. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle and means under the control of such han-
dle for securing, independently of fluctuations
in the voltage of the supply-circuit, a supply
of electric energy to such exciting-windings
predetermined and different in amount for
each differently - operative position of such
handle butalways practically uniform for each
one of such positions. | |

29. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle and means under the control of such han-

dle for securing, independently of wear of the .

parts and of fluctuations in the voltage of the
supply-circuit, a supply of electric energy to
such exciting-windings predetermined and dif-
ferent in amount for each differently-opera-
tive position of such handle but always prac-
tically uniform for each one of such positions.

30. In combination with the exciting-wind-

ings of a magnetic braking system and an elec-

- tricsupply-circuit therefor, an operating-han-

dle for controlling the potential of the current
delivered to such exciting-windings and means
for securing a supply of electric energy to

~ suchexciting-windings predetermined and dif-
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ferent in amount for each differently-opera-
tive position of such handle but always prac-

tically uniform for each one of such positions.

- 31. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, ah operating-han-
dle for controlling the potential of the current
delivered to such exciting-windingsand means

for securing, independently of wear of the

parts, a supply of electric energy to such ex-
citing-windings predetermined and different
in amount for each differently-operative posi-

tion of such handle but always practically uni-
form for each one of such positions. *
32. In combination with the exciting-wind-

L
l..‘.'
; -I

ings of a magnetic braking system and an elec-

-tric supply-circuit therefor, an operating-han-

70

dle for controlling the potential of the cur- .

rent delivered to such exciting-windings and

means for securing, independently of fluctua-

tions in the voltage of the supply-circuit, a
supply of electric energy to such exciting-
windings predetermined and different in

amount for each differently-operative position

of such handle but always practically uniform

for each one of such positions.

33. In combination with the exciting-wind-
1ngsof a magnetic braking system and an elec-
tricsupply-circuit therefor, an operating-han-
dle for controlling the potential of the cur-

rent delivered to such exciting-windings and
means tor securing, independently of wear of

the parts and of fluctuations in the voltage of
the supply-circuit, a supply of electric energy
to such exciting-windings predetermined and

| different in amount for each differently-op-

erative position of such handle but always
practically uniform for each one of such po-
sitions.

34. Incombination with the exc'iting'-wind— |

ings of amagnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle for controlling the potential of the cur-
rent delivered to such exciting-windings and
means under the control of such handle for
securing a supply of electric energy to such

‘windings predetermined and different in
amount for each differently-operative position.
of such handle but always practically uniform

for each one of such positions.

35. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-

tric supply-circuit therefor, an operating-han-

dle for controlling the potential of the cur-

rent delivered to such exciting-windings and
means under the control of such handle for
securing, iIndependently of wear of the parts,

a supply of electric energy to such exciting-

windings predetermined and different in
amount for each differently-operative position
of such handle but always practically uniform
for each one of such positions.

36. In combination with the exciting-wind-
1ngs of amagnetic braking system and an elec-
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tric supply-circuit therefor, an operating-han-

dle for controlling the potential of the cur-
rent delivered to such exciting-windings and
means under the control of such handle for
securing, independently of fluctuations in the

voltage of the supply -circuit, a supply of

electric energy to such exciting-windings pre-
determined and different in amount for each
differently-operative position of such handle

of such positions. .
37. In combination with the

but always practically uniform for each one

exciting-wind-

ings of a magnetic braking system and an elec-
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tric supply-cireunit therefor, an operating-han-
dle for controlling the potential of the cur-
rent delivered to such exciting-windings and
means under the control of such handle for
securing, independently of wear of the parts
and of fluctuations in the voltage of the sup-
ply-circuit, a supply of electric energy to such
exciting-windings predetermined and differ-
ent in amount for each differently-operative
position of such handle but always practically
uniform for each one of such positions.

38. In combination with the exciting-wind-
inos of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle arranged to apply a braking effort by hand-
operated mechanism and means for securing,
independently of fluctuations in the voltage
of the supply-circuit, a supply of electric en-
eroy to such exciting-windings predetermined
and different in amount for each differently-
operative position of such handle but always
practically uniform for each one of such posi-
tions. ‘

39. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle arranged to apply a braking effort by hand-
operated mechanism and means for securing,
independently of wear of the parts and of fluc-
tuations in the voltage of the supply-circuit,
a supply of electric energy to such execiting-
windings predetermined and different 1In
amount for each differently-operative position
of such handle but always practically uniform
for each one of such positions.

40. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dle arranged to apply a braking effort by hand-
operated mechanism and means under the con-
trol of such handle for securing, independ-
ently of fluctuations in the voltage of the sup-
ply-circuit, a supply of electric energy to such
exciting-windings predetermined and difter-
ent in amount for each differently-operative
position of such handle but always practically
uniform for each one of such positions.

41. In combination with the exciting-wind-
ings of a magnetic braking system and an elec-
tric supply-circuit therefor, an operating-han-
dlearranged to apply a braking effort by hand-

operated mechanism and means under the con-

trol of such handle for securing, independ-
ently of wear of the parts and of fluctuations
in the voltage of the supply-circuit, a supply
of electric energy to such exciting-windings
predetermined and different in amount for
each differently-operative position of such
handle but always practically uniform tor each
one of such positions.

49. In combination with the magnet of an
electric braking system and an electricsupply-
circuit therefor, means for securing each one
of aseries of different braking effortsat a cor-

respondingly different, but for the same brak-

756,000

ing effort always practically the same, air-gap
in the magnetic path of such magnet.

43. Tn combination with the magnet of an
electric braking system and an electric supply-
circuit therefor, means for securing, independ-
ently of wearof the parts, each one of a series
of different braking efforts at a correspond-
ingly different, but for the same braking effort
always practically the same, air-gap in the
magnetic path of such magnet.

44. Tn combination with the magnet of an
electric braking system and an electric supply-
circuittherefor, means for securing, independ-

70
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ently of fluctuations in the voltage of such sup-

ply-circuit, each one of a series of different
braking efforts at a correspondingly different,
but for the same braking effort always prac-
tically the same, air-gap in the magnetic path
of such magnet.

45. In combination with the magnet of an
electric braking system and an electricsupply-
circuit therefor, means for securing, independ-
ently of wear of the parts and of fluctuations
in the voltage of such supply-circuit, each one
of a series of different braking eflorts ata cor-
respondingly different, but for the same brak-
ing effort always practically the same, air-gap
in the magnetic path of such magnet.

46. In combination with the magnet of an
electric braking system and an electricsupply-
circuit therefor, means operable on a constant
voltage of such supply-circuit to secure each
one of a series of different braking effortsata
correspondingly different, but for the same
braking effort always practically the same, air-
gap in the magnetic path of such magnet.

47. In combination with the magnet of an
electric braking system and an electric supply-
circuit therefor, means operable on a constant
voltage of such supply-circuit to secure, inde-
nendently of wear of the parts, each one of a

series of different braking eflorts at a corre-

spondingly different, but for the same brak-
ing effort always practically the same, air-gap
in the magnetic path of such magnet.

48. In combination with the magnet of an
electric braking system, an operating-handle
therefor, and means for securing for each dif-
ferently-operative position of such handle a
correspondingly different, but for the same
nosition of such handle always practically the
same, air-gap in the magnetic path of such
magnet. |

49. Tn combination with the magnet of an
electric braking system, an operating-handle
therefor, and means for securing, independ-
ently of wearof the parts, for each differently-
operative position of such handlea correspond-

ingly different, but for the same position ot .

such handle always practically the same, air-
oap in the magnetic path of such magnet.
50. In an electric braking system and in
combination with an electric supply -circuit
therefor, magnetic elements therein arranged
to move relatively toward each other in apply-
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ing the brakes, and means for securing each
one of a series of different braking efforts at

correspondingly different, but for the same
braking effort always practically the ‘same, |

relative positions of such magnetic elements.

51. In an electric braking system and in
combination with an electric supply - circuit
therefor, magnetic elements therein arranged
to move relatively toward each other in apply-
ing the brakes, and means for securing, inde-
pendently of wear of the parts, each one of a

series of different braking efforts at corre-

spondingly different, but for the-same braking
effort always practically the same, relative po-
sitions of such magnetic elements. |
52. In an electric braking system and in
combination with an electric supply - circuit
therefor, magnetic elements therein arranged
to move relatively toward each other in apply-

ing the brakes, and means for securing, inde-

- pendently of fluctuations in the voltage of such

25

supply-circuit, each one of a series of differ-
ent braking efforts at correspondingly differ-
ent, but for the same braking effort always
practically the same, relative positions of such

- magnetic elements..

53. In an electric braking system and in
combination with an electric supply-circuit

- therefor, magnetic elements therein arranged
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to move relatively toward each other in apply-
ing the brakes, and means for securing, in-
dependently of wear of the parts and of fluc-
tuations in the voltage of such supply-circuit,
each one of aseriesof different braking efforts
at correspondingly different, but for the same
braking effort always practically the same,
relative positions of such magnetic elements.

54. In an electric braking system and in

“combination with an electric supply-circuit

therefor, magnetic elements therein arranged
to move relatively toward each other in apply-

ing the brakes, and means operable on a con-

stant voltage of such supply-circuit, to secure
each oneof a series of different braking efforts
at correspondingly different, but for the sameé
braking effort always practically the same,
relative positions of such magnetic elements.

55. In an electric braking system and in
combination with an electric supply-circuit

therefor, magnetic elements therein arranged

to move relatively toward each other in apply-
ing the brakes, and means operable on a con-
stant voltage of such supply-circuit, to se-
cure, independently of wear of the parts, each
one of a series of different braking efforts at
correspondingly different, but for the same
braking effort always practically the same,

relative positions of such magnetic elements.

56. In an electric braking system in combi-
nation with an operating - handle therefor,
magnetic elements therein arranged to move
relatively toward each other in applying the
brakes, and means for securing for each dif-
ferently-operative position of such operating-
handle correspondingly different, but for the

o

~same position of such handle always practi-

cally the same, relative positions of such -

magnetic elements. .

57. In an electric braking system in combi-
nation with an operating - handle therefor,
magnetic elements therein arranged to move
relatively toward each other in applying the
brakes, and means for securing, independently

of wear of the parts, for each differently-op-

erative position of such operatirg-handle cor-
respondingly different, but for the same po-
sition of such handle always practically the
same, relative positions of such magnetic ele-
ments. N '
98. In combination with the magnet of an
electric braking system, an operating-handle
therefor arranged also to apply a braking
eftort through hand-operated mechanism, and
means for securing for each differently-op-

erative position of such handle a correspond-
ingly different, but for the same position of

such handle always practically the same, air-
gap 1n the magnetic path of such magnet.
59. In combination with the magnet of an
electric braking system, an operating-handle
therefor arranged also to apply a braking

eftort through hand-operated mechanism, and -

means for securing, independently of wear of
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the parts, for.each differently-operative po-

sition of such handle a correspondingly dif-

95

ferent, but for the same position of such handle

always practically the same, air-gap 1n the
magnetic path of such magnet.

60. In an electric braking system in combi-
nation with an operating-handle therefor.ar-
ranged also to apply a braking effort through
hand-operated mechanism, magnetic elements

‘therein, arranged to move relatively toward

each other in applying the brakes, and means
tor securing for each differently-operative
position of such operating-handle correspond-
ingly different, but for the same position of
such handle always practically the same, rela-
tive positions of such magnetic elements.

61. In an electric braking system in combi-
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nation with an operating-handle therefor ar- .

ranged also to apply a braking effort through
hand-operated mechanism, magnetic elements
therein, arranged to move relatively toward
each other in applying the brakes, and means
tor securing, independently of wear of the
parts, -for each differently-operative position

11§

of such operating-handle correspondingly dif-

ferent, but for the same position of such han-
dle always practically the same, relative po-
sitions of such magnetic elements.

- 62. Inanelectric braking system, means for
taking up the slack, as it occurs from time to
time from the wear of the parts, comprising
an adjustable and normally stationary mag-
natic member toward which a codperating
magnetic member is arranged to move in ap-
plying the brakés and means for moving such
adjustable and normally stationary member
from time to time to compensate for such slack,
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63. In combination with the two cofﬁperat--

ing elements of a magnet arranged to move
relatively toward each other in shortening the
magnetic circuit of such magnet, a slidable
extension for a first one of such elements ar-
ranged to shorten the magnetic path between
such elements when in their initial positions
farthest apart and arranged to slide, rela-

tively to such first element, under pressure ex-

erted thereon by such second element as such
elements approach each other in closing still
further the magnetic circuit between them.
64. In combination with the two codperat-
ing elements of a magnet arranged to move
relatively toward each other in shortening the
magnetic circuit of such magnet, a slidable
extension for a first one of such elements ar-

756,000

ranged to shorten the magnetic path between
such elements when in-their initial positions
farthest apart and arranged to slide, rela-

tively to such first element, under pressure ex--

erted thereon by such second element as such
elements approach each other in closing still
further the magnetic circuit between them
and adjustable means far varying as desired,
the maximum distance which such extension
may project beyond such first element toward
such second element and thereby also In-
versely the distance between such extension
and such second element. -

WM. H. COOLEY.

Witnesses:
HERBERT LEARY,
AiLBERT C. BELL.
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