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(Nu model )

To all whom it may concern:

Be it known that 1. GrorGE C. ANTHON a
citizen of the United qtates residing at Med-—
ford, county of Mlddlesex State of Massa-

clmsett%, have invented certain new and useful

Improvements in Electric Brakes, of which-

the following is a specification, reference be-
ing made to the accompanymw drawmo's,

Figure 1. 1s

“and trucks Wlth my invention applied thereto.

20

30 _
- ments in electromagnetic clutches by which a
~ brake winding-drum is brought into frictional

35

valve.

Fig. 2 is a horizontal section of the hydraulic
check. Fig. 3 1s a vertical section théreof.
Fig. 4 is a vertical section of the magnet and
releasing-valve for the said check. Fig. 5 1s
an elevation, partly in section, of the check-

Fig. 7 1s a vertical
section of the said clutch.
Fig. 14 1sa

plan of the controller-cylinder.

moved; and Fig. 16 1s a side elevatlon Oi the
same.

My inventionr elates to electl ¢ bmhes, and
it consists in an improved liquid or fluid lock
and release for the brakes and means for con--

trolling the same and also in certain improve-

engagement, Wlth a driven axle

The invention also involves means for con-

necting the coil of the said clutch with the
circuit external thereto and an electrical con-
‘troller by which both the application and

- release of the brakes 1s controlled and a stor-

40

age battery 1s so. mampu]ated as to compen-—

sate for local or temporary differences in the
line pressure and serve for the operation of

the brakes in the event of an interruption be—
tween the car. and the supply line. |

In the accompanymcf drawings one of the
forms which may be assumed by each of the

respective features of my invention is illus-

trated, it being underbtood that the invention

may also be embodled 111 Val 10118 other forms.

ﬂ'eneral plan of a car frame

beams of the respective trucks.

Fig. 6 isan elevation, partly in section,
of my magnetic clutch.
Figs. 8 and 9 are
details thereof. TFigs. 10, 11, 12 and 13 illus-
trate the arrangements for connectmfr the
colls of the clutch to the eircuit. -
| Fig. 151sa
top view of the controller with the cover re-

| _the cylinder through a stuffing-box .
opposite ends of the. cylinder F communicate
with each other on one side by a tube G, con-
taining the check-valve H, and on the ot_hel
side by a tube g, conta;ining the valve 4. The
construction of the valve H 1s shown in detail
Inthe interior thereof is the valve-

‘In Fig. 1, A is a Winding—drum containing

_.an electromagnetic “clutch adapted to be
brought into frictional engagement with one
of the axles of a car and to thereby set the

winding-drum in rotation, which takes up the
chain C and applies the brakes to the vehicle.

The brakes may be of any well-known de-
- seription.

~For example, the chain C draws
on the lever D, to the opposite sides of whose
center the rods & and o, respectively, are
jointed, and draw in turn upon the brake-
The same
lever D may be operated by hand by the rods
d’ and d°, reaching to opposite ends of the car,
respectwely T will describe hereinafter the
construction of the clutch ‘A and will now ex-
plain the liquid or fluid lock, by means of
which the brakes after being a,pplled by the
pull of the chain C may be released wholly.or
partly or may be held in their applied posi-
tion at will. |

Referring to Figs. 1 and 2, Bisa plston—l od

jointed at its outer end to the lever D and Pro-

Vlded at its inner end with a piston E, work-
ing in a cylinder F. -The piston-r od enters

The

in Fig. 5.
lip 8 on a seat 2, having its surface in a plane

| lying at an a,ncr'le to the axis of the pipe G.

The valve-lip 3 j is attached to the outer end of
arm 4, pivoted at 5. Obviously this arrange-
ment will permitafree flow of liquid through
the pipe G in the direction of the arrow 6

but will preventits flow in the opposite direc-
tion. Therefore, referring to Fig. 1, the
drawing of chain (! in the direction ot the ar-

row 7 will pull upon lever D, which in turn
| will draw on plston-l od B and pull the pis-
ton E from the position shown in Fig. 2 to -

the opposite or right-hand end of cyhnde: F.

The cylinder will e filled with oil or other
suitable fluid, and as the piston K is drawn
-forward the oil will flow freely through the
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cape.
tained through the reservoir.

pipe G in the direction of the arrow 6, such

flow being permitted by the check- Valve H.
Tt will also flow freely through the pipe ¢, as
the valve & also allows such “flow in one di-

rection. After the brakes havebeen applied,
however, the piston K cannot return to the po-
sition which it occupies in Fig. 2, because the
flow of the liquid in the reverse direction
through pipe (& is prevented by check-valve
H. Consequently the brakes will be locked
in thelir applied position.

To release the brakes, I provide an electro-
magnet to operate the Valve A 1n pipe ¢g. This

valve 4 is of an ordinary type and is shown

indetail in Fig. 4,wherein 8 is the valve,which
normally rests on the valve-seat 9 1n a hori-
zontal partition 10, extending across the body
of the valve. The valve-stem 11 1s connected
with the lower end of the core of an electro-
magnet I, the circuit of which is under the
control of the operator. The energizing ot

the magnet will thus open a passage-way.be-

tween the opposite ends of the cylinder and
allow the liquid to gradually flow back at such

a rate as the operator may desire. It will also

act as a check-valve, like valve (. Imay, ifI
wish, use the valve A only, which would 1n
that case be of sufficient size to permit a ready
flow in the locking direction and a graduated

controlled flow in the opposite direction.

Heretofore it has been proposed to operate

brakes by means of an electromagnet and to-

lock them in position by means of a ratchet

or a mechanical clutch and to release -them
by a second magnet acting upon said clutch.
In such an arrangement, however, it is diffi-

cult, if not 1impossible, to avoid a sudden and
complete release of the brakes, which are
drawn back by the release-spring with a sud-
den and heavyshock. The gradualrelease of
the brakes by such means is impracticable.
By the arrangement 1 have just described,
however, it becomes possible to release the
brakes as gradually as desired and to reduce
their tension to any required point and leave
it there aslong asmay be necessary. Inother

words, the valve 4 acts as a bleeding-valve to
‘reduce the pressure of the brakes gradually

and gently. Thecylinder ¥ communicates, on
the right of the piston, with an open oil-reser-
voir F*, which serves to prevent the accumu-

lation of air in the cylinder, since any air

leaking in through the stufﬁnﬂ'-box will rise
throucrh the oil into the reservoir,

The supply of o1l may also be mam-

‘Turning next to the clutch and the WlIldlIlO‘-

drum as thev are shown in Figs. 6 to 13, J 1s |

the car-axle, to which is rlo‘ldly keyed a disk
K. having the cross-section shown in Fig. 7.
The pempheml tace of the disk is wider than
the center, which is seated on the axle. This

“is to enable the disk and winding-drum to be
placed between the motor and _the wheel, the
hub of the wheel projecting into the dished

65

and so es-
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portion of the drum and disk, as shown at the
left-hand side 1in Fig. 7.

The Wlndmﬂ*—drum is made in the form of a
casing., which incloses the disk K., and 1s pro-

vided with a groove £, in which the chain C
may be Wound the end link of the chain be-
ing held by pin ¢ in the aforesaid groove.

On the outside of the disk K, but within the
winding-drum A, are three brake-shoes L/, 17,
and 1.2, (see Fig. 6,) which are curved to con-
form to the outer surface of the disk K and
are seated loosely in the space between the
disk and the drum or casing A. DBy this ar-
rangement I avoid the necessity of employing
retractile springs for the brake-shoes to hold
them normally away from the disk, and the

shoes are so small and light that the friction
1s 1nconsiderable when one of them rests upon
the rotating disk. Moreover, the brake-shoes
on the under side of the disk tend to fall away
by gravity, leaving only one to ride upon the
disk. Inorder to retain the disks in position
without binding, they are provided with lugs
[ on their rear side, which rest in recesses /',
formed in the. outer cylindrical wall of the
drum A and are pivoted to one end of a short
link 7%, (see Fig. 9,) whose opposite end is piv-
oted to the drum or casing A.

Each of the shoes L/, L2 and I° is ener-
gized magnetically by a coil M, set into its
bearing-surface, as shown in Fig. 7. “The cen-
ter of the shoe is thus of one polarity and its
outer edge of the opposite polarity, while the

magnetic circuit will be completed by the disk

K. This arrangement provides a very short

magnetic circuit, which may be energized by

a small number of ampere-turns, while the lo-
cation of the shoes on the periphery of the
large disk K permits of -the drum A being
clutched to the disk by a very slight magnetic
friction. Each shoe, with 1ts contained coil,
1s made up as a separate article, the terminals
of coil M being each brought to a spring-but-
ton N, as shown in detail 1in Fig. 8. There-
fore the shoes may be readily placed 1N POsi-
tion and renewed aS occasion may demand.
As shown in Fig. 18, the inside wall of the
drum A is provided with three insulated
plates (lettered, respectively, O, O, O%) the
first one being shorter than the other two and
connected to one terminal of the incoming cir-
cuit, as will be hereinafter described.
~When the three brake-shoes are in position,

‘their terminal contact-buttons N will rest
“against the insulated plates aforesaid, and the

plate OO, for instance, will receive the buttons
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forming the outgoing terminal of shoe I’ and

the ingoing terminal of the shoe 17, thereby
establishing a series connection between the
colls of the two shoes. Similarly the coils of
the shoes I and 1.” will be connected in series
by the plate O®. The two end terminals of
the series of coils will rest one against the
plate O, so as to receive the incoming current,
and the other.against the metal of the casing
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to thereby establish a connection to o"round

In this manner the three brake-shoe ooﬂs are

connected in series between the ground and
the circuit leading thereto from the controller.
For mtroduomﬁ' the current into the wind-

ing-drum A, Ipr ovide a recess P on the flan oe,.

whloh forms one side of the oroove k. This
is covered by the ring p, and on its bottom 1s
seated an insulated copper ring Q. The de-
tails are shown more fully in FIO' 11. The

“ring Q is dovetailed and set in a oouosoond—

ing “seat on a layer of insulation ¢. The ring

() isconnected electrically by an insulated con-

~ ductor with the contact-plate O, asisindicated

20

25

36

seribed.  The controller is of the well-known-

“cylindrical type, in which a drum provided
with a series of contact-plates isrotated against
a vertical row of contact points or ﬁIlC"E’:I s with -

35

threaded the tube #'

n Kig. 13. |

In 01’(161 to maintain contact Wlth the ring
Q, I provide the arrangement shown in det&ﬂ
in Kigs. 10 and 12, whorem the hollow ring-

cover » of the groove P is held statlonary, SO

as to rotate in the groove, and is provided at
one point with a Sookot 7, into which is SCrew-

bears upon the insulated ring Q and which
is connected with the external olroolt by an
insulated conductor 7 w1th1n the tube 7’

ducting parts.

In F1g$ 14,15, and 161s 1llustratod the con-
troller which I proter to employ in connec-

tion with the braking apparatus alr eady de-

which the plates make connection, and thereby

“establish the desired arrangement of circuits.

~ The controller 1s composed of a vertical drum

40
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or cylinder V,carrying contact-plates X X’
X% &e., Y'Y Y"’ &c.,and ZZ'. The contact-
pomts on one 81de are arra anged in a vertical
row, numbered from 1 to 13 but on the ity
posroo side is a single point 1* o

In Fig. 14 a p]an of the cylinder-drum 1is

shown with the several contacts thereon and-

the contact fingers or pomts arranged adjacent
thereto. The | point 1 18 oonneotod directly to

“ the tr ollosr T, and the point 1*is connected to

60
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the roleaso—maﬂ'net I and thence to ground.
The point 2 is also connected to the trolley T,
and the several points 2to 7 are connected to

intermediate points in a series of resistances

R/, these resistances being also connected at
the lower end to one termmal of 4 stomwe

battery W, whose opposite termmal 1S con-

nected to O*rouod The point 8 is connected

to point 7, and the points 9 to 13 are connected
to the resistance R?, which also leads to the.
brake-magnet M and thence to ground.

It will be understood that in its s normal or off
position the. controller-points 2 and 8 bear,
respectively, upon the long contact-plates X

and Y, the extreme ends of these plates be-
ng ShOWIl at the left of the dmﬂlam 11115'

-cmt without any resistance.

oontammﬂ' at 1ts inner
end a spring-pressed contaot—button S, which

By
this means the current 1s introduced into the
brake-shoes without any exposm e of the con-

will be turned back to the off
shightly beyond, when the

- come against the point 1%

sir ed and then gradually
check the spoed of the car at a desired rate, and,

8

loawes the circuit closod through tho resist-
ance R’ and the storage battery W, which i1s
consequently being char oed to a shﬂ'ht de-
oree.
direction indicated by the arrow d brings the
plate X' against the point 3 and the plato Y’
against the pomt 9. This cuts out one sootlon
of esistance R’ In the stor age-battery circuit

and introduces a small amount of current
through the resistance R* and the brake-mag-

net; \1 As the controller is turned both ot
‘the resistances R’ and R? are gradually short-

circuited until at the last po31t1on the brake-
magnet M and the battery W are both in cir-
This w111 ac-
tively charge the battery and energize the
brake - shoes causing them to adhere to the
disk K, so that the wmdmcr drum is turned
by the disk and the br ako—oham wound thereon.
In the event of the trolley being off the wire
or the circuit from the trolley othol wise In-
terrupted the discharge of the storage battery

will pass to the contact- point 8, and thence

energize the brake-magnet 1n the same man-
ner as it is energized normallv by the trolley-
current. The storage battery Wlll also be
discharged in the same manner in the event

A movoment of the controlle1 in the

70

75
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of the pressure on the trolley-wire falling be-

low. its normal amount.

In order torelease the bmkes, the controller
~ position and
plate Z’ will come
against point 1 and the oonnected plate Z will
This will estab-
lish a olroult from the trolley T through the
release-magnet I to gr ound and the energiz-
ing of the magnet wﬂl 1N the manner. I have
aly eadv described operate the valve 4, and 1t

the contact is maintained it will allow the

brakes to come completely off; but if ener-

oized momentarily it will release the br akes

to the degree corresponding to the length of

100

105

time that 1311e circuit is maintained. In this
way the brakes can be applied as hard as de-

released in order to

finally the brakes can be again applied to
bring the car to a standstill.
for the most improved method .of applying

‘and regulating the pressure of the brakes in
the operation of a railway-vehicle.

1t will be understood that the appalatus

herein qhown is merely an illustration of one

of the ways in which my invention may be em-
bodied and that it also may
other apparatus of thesame fundamenml ohal -
acter as that illustrated.

What I claim as new, and desire to seome
by Lotters Patent, 1s— -

The oombmatlon with an electr 1oally-ap—-'

phed brake of aliquid or fluid locking device,

an automatic check-valve therefor, &Ild releas-

1110' means controlled by the operator.

. The combination with a railway-brake of
an opel ating connection between itand the car-

This provides

be embodied in

I10
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axle, an automatic liquid or fluid lock for the

brakeand a releasing device therefor under the
control of the operater

3. The combination with a railway-brake of
an operating connection between itand the car-
axle, an electromagnetic device controlling the

said connectlon, an automatic liquid or fluid
Jock therefor and a releasing device under the

control of the operator. .

4. The combination with ar ellway-brake of |

a locking-cylinder containing a piston and a

suitable fluid, of an automatic >check-valve con-
trolling the flow of fluid from one end of the
| cy]mdel to the other and a releasing-valve con-

trolled by the operator.

5. The combination with a raillway- breke of
a mechanical operating device therefor, an
-electrical controller for said device, an auto-

matic liquid or fluid lock for the brake and an

electric controller for the said lock.

6. The combination with a railway-brake of
a winding-drum operated by the car-axle, an
electromagnetic clutch for mechanically con-
necting the said drum to the axle, a controller
for the said clutch, anautomatic hqmd or fluid
lock for the brake an electromagnetic releas-
ing device for the said lock and a controller

| ier the said releasing device.

7. Aliquidor fluid lock forarailway-brake,

comprising a cylinder and piston adapted to
be eonneeted to the brake, a check-valve con-

tained 1n a tube leading f1 om one end of the
piston to the other and a release-valve in a

second tube also leading from one end of the |

cylinder . to the other.

8. A liquid or fluid lock for a rellwa,y-breke
COI’DpI‘]SlDG‘ acylinder and piston and two tubes
or passage-ways tor the liquid around the cyl-
Inder, one provided with an automatic check-
valve and the other with amanually-controlled
releasing-valve.

9. The combination with arallway-brake of
an automaticliquid or fluid lock therefor, a re-

-leese-valve for said lock and an eleetromeo‘net
controlling said valve. *

- 10. In an electric railway-brake the combi-

nation with a wheel and axle, of a propelling

“electric motor for the vehicles mounted upon

~ said axle,a winding-drum for the brake mount-

55
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ed upon said axle between the motor and the
wheel and an electromagnetic clutch for en-
gaging the drum with the axle.

11. Inaraillway-brakethe combination with
a wheel and axle of a propelling electric mo-
tor for the vehicle mounted upon the axle, a

winding-drum for the brake mounted on the

axle between the motor and the wheel and a

clutch for engaging the said drum with the

axle so that it may e operated thereby.

12. In an electric railway-brake the combi-
nation with a wheel and axle of an electric mo-
tor mounted upon the axle, a winding-drum
for the brake also mounted on the axle be-

‘tween the motor and wheel, a disk keyed to

the axle, a friction-clutch mounted on the said

750,421

drum engaging the external periphery of sa d
disk to connect the drum and axle so that the
former may be operated by the latter, and an
energizing-coil for said clutch: having its axis
radial to the axle.

13. In an electric railway-brake the combi-
nation with a wheel and-axle of a winding-drum
mounted on the axle and adjacent to the wheel
and embracing the hub thereof, a friction-
clutch for engaging the said drum with the
axle,and an 61161"0‘121110'-6011 forsaid clutch hav-
ing its axis redial'to the axle.

14. In an electric railway-brake the combi-
nation with an axle of a winding-drum there-
on, a disk inclosed by said drum and keyed to
the axle, a friction-clutch also contained with-
in the said drum for engaging the drum with

‘the axle, and an energizing-coil for said clutch

having its axis radial to the axle.

15. In an electric railway-brake the combi-
nation with an axle of a disk keyed thereto,
a winding-drum inclosing the said disk, frie-
tional devices hetween the outside periphery
of the disk and the inside wall of the drum,
and an energizing-coil for said clutch having
1ts axis radial to the axle. -

16. In an electric rallway-brake the combi-
nation with an axle of a disk keyed thereto,
a winding - drum, electromagnetic friction-
shoes surrounding the said disk and retracted
therefrom when deénergized by gravity, and
an energizing-coil for said clutch having its
axis radial to the axle.

17. In an electric railway-brake the combi-
nation with an axle of a brake-disk thereon,

“a winding-drum, a friction-clutch between the

disk and drum comprising electromagnetic
brake-shoes inclosed by the drum and engag-
ing with the periphery of the said disk, and
an energizing-coil for said clutch having its
ax1s radial to the axle.

18. In an electrie railway-brake the combi-
nation with an axle of a disk mounted there-

on, a winding-drum inclosing the said disk,and

an Internal brake-shoe contained within the
sald drum and carrying a coil having its axis
radial to the axle and connected with the ex-
ternal circuit. -

19. In an electric railway-brake the combi-
nation with an axle of a winding-drum and an
Intermediate electromagnetic clutching device
comprising a separable brake-shoe and an en-
ergizing-coil thereon having 1ts ax1s. radlel to
the axle

20. A detachable eleetremewnetm ‘brake-
shoe containing an embedded energizing-coil
with 1ts terminal connected to an external con-
tact-button on the shoe itself.

21. A detachable electromagnetic brake-
shoe comprising a coll embedded in 1ts bear-
ing-tace, the terminal of the coil being con-
nected to an external contact-button on one
of the other faces of the shoe.

22. Anelectromagneticfriction-clutch com-
prising separable brake-shoeshaving an ener-
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- o1zing-coil thereon exposed contact-buttons
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connected to the respectwe terminals of the
coil and a carrier for the shoe having contacts
connected with the energizing-circuit and ad-
justed to connect with the buttons aforesaid
when the shoe 1s placed 1n position.

23. In an electric railway-brake the combi-
nation with a winding-drum of a friction-disk

inclosed within said drum a magnet having.

its axis radial to the axle and a contact—rma'
on said drum with which a stationary contact-
point makes connection.

24. An electromagnetic clutching device
having exposed contact-buttons for the termi-
nals of its energizing-coil, a contact-ring with
which a statlonary contact-point makes con-

nection and a contact-plate connected to the

said ring with which the said buttons connect

‘when the parts are placed 1n position.
25. In an electric railway-brake the combi-

nation with an axle of a disk keyed thereto, a

winding-drum embracing the said disk on both
sides and bearing on the axle, a series of sepa-
rable brake-shoesinterposed between the outer
periphery of the disk and the inner wall of
the drum and connected to the latter, exposed
contact-buttons for the energizing -coils of
said shoes, a contact-plate on the interior walls
of the drum, an external contact-ring for the
drum connectcd to the said plate and a sta-

tionary contact connected with the said exter- |

nal circuit bearing upon the said brake.

S

96. In an electric railway-brake the combi-
nation of a winding-drum for the brakes, an
electromagnetic clutch for connecting the said
drum to the axle, a regulating resistance 1n
the circuit of said clutch and a storage bat-

35

tery connected to lme—cn cuit 1n mult1ple w1th |

the said clutch.
97. In an electric raillway-brake the combi-

nation with a winding-drum, an electromag-
netic clutch for connecting the said drum to

the axle, the said clutch bemo* connected to

the supply-line and operated therefrom and a
storage battery also connected to the said sup-
plv—lme in multiple with the said clutch.

28. In an electric railway-brake the combi-
nation with a brake-controlling magnet con-

nected to the line-circuit, a regulator thereof
o

and a storage battery connected to the line-
circult in multlple therewith.
29. In an electric railway-brake the combi-

nation with an electromagnet controlling the

sald brake and connected to the supply-line,
of a storage battery also connected to the sup-

‘ply-line in multiple with the said magnet and

regulating devices for the said battery
In witness whereof I have hereunto set my

hand, before two subscribing witnesses, this

25th da of November, 1901.
| GEORGE C. ANTHON..
Witnesses:
Epwarp Nicmors CHASE,
Harorp G. DoxnHAM.
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