4 Sheets—Sheet '1.

A, I AMBLER.
EI.EGTRIG TRAIN BRAKE APPARATUS.

(No_Model.).f

‘No. 395.682

1889,

Patented Jan. 8;

o munﬂn.r.v,;v. ;
oOO0EOL 2 .muan ooo0OO
2 = >/ Zer
gac 3% >y
\ .
-lon 7
N M«»Q SR

- }SICIOIOICIOIOIET: IOT I X
\\  CTOIOIORIOT Y OIGIETLT -
| 21CIOIOITIOIOIO0r Yot A

i IOICICICTOIGTOTOr YO -

.n ACKIOIIOL ORI X

EHGHG_. U._DHCHUH‘_WJ_. HQ._.LM

m

\ H TorL oL T ﬂﬁﬁ
#ﬂ.mr« Hﬂjnq S PN

.H_H Hm H,H PIC)E HﬁH Hni
CICICIEETO IO L T6

"“'.-i

[G)LEXOHIHOHOHD) (GNANEN BEH@
H@ﬂ@ HG) IOWDHOHEXGNC) DLONO) | \

EREHTES

EOH(6) XOXOHEYOXEK
\m.w%ﬁ? %@%@ﬁ\

o . PR 90RROE | \
| .ﬁ _ | - | “qﬁ%ﬁﬁmﬁ o ancmﬁ\\\

\ m.u
@ﬁﬁ.ﬂ DEFH@GD@@HE\\
no (GHEHE) BX0) (A O XORON omi .

\Q

| ».M /1 '

EOrrIEOEOEEEEHEOEETETEEEETEOE s

I-

—

Tr\w,

. mmm\“\\t

MM EhhhhH RS

%m
1
._ o m
| | . L4 _ ....__I .
_ | . 2 | | .
JN; . _ |
. ) o—t— =
L. . o (O

= ‘.%n.._!; AR =

%.;

o7

Witresses.

W T Al

N. PETERS, Photo-Lithographer, Washington, D..C,.




‘4 Sheets—Sheet 2.

“A. 1. AMBLER. |
- ELECTRIC TRAIN BRAKE APPARATUS,

(No Model.)

Patented Jan. 8, 1889,

No. 395,682.

..__, I.IL..
._, ,.,/ A IS\
m! a@ﬂ. AN &\\W\\\\&mﬂhﬂ&\\

iﬂgﬁ?ﬁ .. .

..&\._.__.. \\\\\H

- Q»

N ;

|

] E
i

. ..I/__

e e T e e ™™ ™ M i 7

M O A ki ey ey W e
Rl -—e aEm am
‘.Iil’llll —
T S . IIII!I

o . . .
L
-« - I - W s NN

. -—.\\-L-.lq..!\.\\.\.\\rl_..!..\.l.‘.\h“l-‘..‘.\.‘.\.\.\.\.\\-\\\“‘.\ A, ._l...l._.h._...-_...ﬁ..\\- L gt o P o g P G JF L E T

__

f‘iﬁ!“-’a’.’f#ﬂh’!"ﬂrﬂ.ﬂ,‘r .!r.f_ T T T
..lt.l.ll...llll.ll.f.lll al_l_.l_.ll'_lL
lllllllllllll.—l'"'l‘

s S

O B RS R BNl Emy ey W WA RN el 'I_I..I
lllllll—llll—l -— ilrl.ll-_.l.

J_,Jrnr.‘.r_.r.._-r_.f .l.._f, e

e d] -

~'N. PEYERS, Photo-Lithographer, Washington, D. C.




4 Sheets—Sheet 3.

Patented Jan. 8, 1889.

, . I. AMBLER.
ELECTRIC TRAIN BRAKE APPARATUS.

No. 395,689,

(No ModeL)

| 1y 1] y My
:.c___: c §\ W 1__“5;4&\5@%@&\m\\_ 2l :::E.:e&%géb .w==_=__ﬁ_:_:ﬁw::___t_:_E:_ W v_\w_éév, ?,.5 é V ;HV/ \\//éwww/ﬁs y

_
._._.. —\
\...___ 7. .\n... i LA
7= «w\w‘ =, \.mw“s\.@lﬂﬂ Al wau‘mﬁl\u& 577 m W\w\mw i I G 3_3\

— it
-

Lg_.
N

N. PETERS, Photo-Lithographgr, Washington, D. C.

X
&
L7t E7ilo

._\\Nv . \ﬁV . ____E_..Nv = — -
T - N 11

M b Beis weh e -—
S EEE L ERE SRk v e
14

' .
'.'-H

- s e . .

'

. S S e ok

__.“-_'-—-J
. .

s

I

i L
\

AN
N
N
o
| JZ&LB/MML/OG‘L/\




(No Model.) ' . . | 4 Sheets—Sheet 4.
AT, AMBLER. |
ELEGTRIG TRAIN BRAKE APPARATUS |

No. 395,682. B - Patented Jax. 8, 1889

7 NE

=

‘%

‘IIIIII\\\\
m\\ c e

NN

E

T \wim \L. i l\\ QI i i \\\\\t_::_? —

Eel RO LT s [

L EE o [T PP S S ——

X,

H_H- \\\\l\l\m\m\ il ﬂm__________________ —

E———— M — oy JR—

—e .

PETEFIE- Photo-Lithographer, Washington, D. €.




—_—

5

IO

35

40

AUGITSTIN IRILL A\[bLER OF WASHINGTON, DI%TRICT OF COLUMBIA, AS-
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ELECTRIC TRAIN-BRAKE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 39 5,682, dated January 8, 1889.
| Application filed April 18, 1888, Serial No, 271,027, (No model.}

To all whon it NVAY COTLCCTTh: -

~ Be it known that I, AvcustiNy IREL AM-
BLER, of the city of Washin gton, Distriet of
Columbia, have invented new and useful Tm-
provements in KElectrie Train-Brake Appara-
tus for Application and Use upon Locomo-
tives and Railroad-Cars, of which the follow-
g is a specification.

N This invention relates to a combination of
electric rotary motors and mechanical con-
struction of parts by which I amenabled to ap-
ply andrelease the brakesupon each car of the

train to which it 1s applied from the locomo-

tive and to increase and decrease the power as
may be required in practical use, and by

which means, also, the brakes may be oper-
ated and set at (meh end 1n case the train

breaks in two or is aceidentally separated,

and for the purpose of putting the whole brak-

ing-power of the train in the hands of the en-
gineer without impairing the efficiency of the

| lmnd brake system, and so that each truck on

each car may receive automatically the same

amount of pressure-—in other words, that the
pressure upon the trucks automatmall}, equal-
izes itself, and this is done to avoid or pre-.
vent sliding or skidding wheels in applying

and using The brakes, Wlueh results are at-
tained qub%tantmllv as hereinafter described,
and pointed outin the claims, reference belnﬂ
had to the accompanying: drawi ings, forming a
part of this Speelhemlon. .
In constructing and applying a train-hrake
apparatus of this character I employ a reversi-
ble electromotor, a screw or worm shaft, a
traverse or lug nut moving thereon, elastic
¢ushions on each end of the SCTewW Or worm
shaft, a central lever of appropriate construe-
tion, hel einafter deseribed, sheaves or fric-
tional pulleys, and a wire rope or flexible con-

nection connecting the long arms of the truck-
levers, and Mumhle storage-batteries to ener-

olze the motor, & %mtohmbomd both on the

10(301110’01 ve and on each of the cars composing

the train, and conducting-wires for electrical
connections and eircuits to operate and con-

- trol the same.

R0

I will now proceed to describe the several
parts of the apparatus by the following fig-
ures and drawings, illustrated on all the sheets
following, and by the letters and numerals of |

the several pmh of the drawings, in which
simillar letters and numerals of 161 erence in-
dicate corresponding parts in all the figures.

Ifigure 1, Sheet 1,18 a side view of Ea‘romﬂe-
b.«ltterwﬂj switel homd on locomotive and car,
areversible electromotorin elevation eonduet—
ing or transmitting wum contact- brushes,

and connections. l.*lg. 1
of the electromotor and *'t% Immedlate connee-
tions, showing the winding in servies and see-
tion of the helices of the two field- umﬂnet%

shiowing also that there are two wireg, insu-

lated from each other, united together in the
form of a cable, so that the core is wound
and the cable series composing the helix in
each magnet is wound the same as it would

‘be wound 1f the helix or winding was only of

one wire instead of two insulated wires, the
purpose of which is to enable me to send at
different times a current through the motor
1n opposite directions, as shown by the arrows
on the armature (and with the lines of trans-
mitting-wires) of the motor, to energize the
same tor setting and 1‘616&5111'[?' the brakes by
op,po&lte movements of the bhdlllﬂ contact-
arm on the switch-board A. Fig. 1° 1S a sec-
tion of a sliding contact-arm, E, on switch-
board D. Tig. <3 is a view of a form of motor,
partly in elevation and partly in section, show-
ing the circuit connected only with eontaetm
brash Ce.  Fig. 19 is a similar view of the mo-
tor, showing the circuit connected only with
contact-brush O I ig. 1¢ is a view of the ca-
ble enlarged, showing th{_, (,011116011011 between
the two magnets.
Fig. 2, Sheet_.d, is an elevation of the cahb

‘18 a, sectional Vlew'
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of a locomotive and a tender, showing switeh-

board, connecting-wires, and storage- batteries
in section of tender, (cut away.) I‘lﬂ 3 is
plan view of smteh -board and conneetnm—
wires. I'1g. 418 a side elevation of SWl‘LOh”
board A . -
Fig. 5 bh(let 3, 18 a side elemtmn of the
lower pm tof the body of a car with running-
gear, Including brake-shoes, hangers, springs
..«:Lnd t1 uok-levem with my mventmn and eon-
nections EIU.ELC]IO{] Ifig. 6 shows a plan view
of the operating pftl‘t‘% of my invention, in-
cluding a mere external form of motor W orm-
shaft, central lever, wire rope to connect at
each end with the ]011“ arms of the trueck-le-
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vers at each end of the car to operate the
brakes. The dotted lines of the central lever
illustrate the movement of the same from’[he

“minimum to the maximum of pressure.

T'ig. 7, Sheet 4, shows a side view of the le-
ver, the sheaves, wire rope partly around

-the sheaves, end of screw, traverse or lug nut,

slots, loops, and pintles for the fulecrum:- ot
the level’*j and plfm of construection. Kig. 8

is a top or plan view of the lever, b]lO‘ﬁll]“‘

glot for the traverse of the nut Ol the worm-
shaft. Tig. 9 is a hanger in which the lever

~is loeated and operated by movement upon

20

its fulerum. Fie. 101s a shaft of double the
length of the worm or threaded part, and
pmvided with a sleeve connected to and mov-

ing with the traverse or lug nut, so thatwhen

not in use it covers and pwtects from dust
the serew part of the shaft, which runsin oil
supplied by the oil-cups to the sleeve. Ifig.
11 shows the shaft of IFig. 10 with the trav-
ersing or lugnutand sleeve about half-way be-
tween the minimum and maximum of trav-
erse.

A, Trigs. 1, 3, and 4, Sheets 1 and 2
smtch bom*d located on the 10@0111011\*
hand of the engiueer. This switeh-board has

, 18 the

“divisions, called “fixed contact-pieces,” a, 0,
¢, d, and e. It also has a sliding contact-arm,

30 f, and follower q.
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‘motor.

v indicates the insulated partof the switceh-
board A, on which the sliding contact-arm f

and follower ¢ rest when _not in use in set-
ting or releasing the brakes. |

- B is a series of independent batteries so
connected as to use one or more oi the series,

as may be desired, 1n setting the brakes.
These batteries are located on the locomotive
or tender.
but to be used only in releasing the bralk 8.

1B/ is also an independent battery,

Battery B is eonnected by wives I P, 1,2, 5,
and 4 with fixed contact-pieces «, 0, ¢, and d

on switeh-board A, and said bmmery 18 also
by connecting-
3, and 4, and by main-line wire P*

connected with battery 137
wires 1, 2,
and by a continuati
B’ is connec

oh of wire PP* with the

electromotor, and both these wires P* and ¢

are 11153111&13661 and united in one cable in pass-

ing through and connecting the magnets of
Lhe motor, mld both have a common or main

return-current wire, R C, to the center post of’

the switch-board A. 1’-33?' means of the oppo-
site motions of the armature C", commutator
Ct and exit contact-brush C¢, as noted by the
arrows attheright and left of the commutatonr,
the Dbrakes are set and released. (See also

reference-letters P* and P!, referring to the

helices at the right and left of Fig. 1)
B® is a comlnned series of b&ﬂenes CON-
nected together and located on each car &11(1

Jbrought 111L0 cireuit in setting, but not in re-
leasmg, the brakes, as will be hereinafter de-

seribed.
(' 1is the reversible electromotor.
- C* C* are the field-magnets of the motm

atthe

ied by wire P¢with fixed
contact-piece e and by line-wire P! with the

305,682

C' is the armature of the motor. _

C¢ is the contact-brush of conducting-
wire %, | |

C%is the contact-brush for reversing-wire

the gt rrent.

C'is the commutator.

R¢1g the wire for the return- (,urrent 1o the
center post on the switch-board A, and NP 1s
a branch of wire R* from R* o Oentu post of
gwiteh-board D on each car. The ends of the

contact-brushes should be madé rounded, 80

as not to obstruet the commutator 1n passing
its divisions in opposite directions. Such
brushes are called “finger-end brushes.”

C’ i the wor 111~5]mft C’’, traverse-nut on
worm-shaft. C”7 are the han gers to support
the same, and C* are rubber or elastic cush-
ions, (shown in cross-lines at each end of the
worm-shaft;) D, switech-board on each car to
operate the brakes therefrom by closing the

cireuit of the electrie current, either by hand

or antomatically, should the train break apart.

D' is the fixed contact-piece.

E is the sliding contact-
board D.

I is a knob on arm E to move the arm by
hand into contact with I,

E* is a passage thr ough arm E for the line-

wire P43 K2, a passage through the arm E for

the %1‘)11}1{1 If.

E!is a bearing or fixed lug on line-wire P¢
to press the arm E upon the fixed contact-
piece D’ to connect the (*nemt when - the
train breaks apart.

- K348 a coil on the line-wire P to yield or
streteh apart, so that the arm K& can traverse
to and connecet itself with
piece D, -
I is a spring passing through arm E, and

1 15 -a catceh on spring I to hold the sliding

contact-arm E in contact with fixed eon‘mct—

piece D’ and retain the civcuit till released-

by hand.

P" is a branch wire connecting ﬁ:{_e{l CONn-
tact- pleoe D’ with main line, I*l“ 1, P, and
battery B* and by a contin Ufmon of the line-
wire P* with the motor.

C, Figs. 6,7, 8,9, and 10, 1s the central Tle-
ver, the construction, ;‘Lpphcatum, and oper-
ation of which are disting guishing features of
the invention. The top or plan view of this
leverandits 110%11;1011 and location are shown in
Ifig. 6, Sheet 3, while the train 1s running and
the brakes are free. The dilferent positions
of this lever
the same fieure when the power 1s in opera-
tion to set the brakes. The central position

shows when the slack 18 taken up, the springs -

overcome, and the brake-shoes are brought in
contact with the tread of the wheels, and at
the extreme right it 1s shown, also in dotted
lines, at the maximum of pressure, having
traversed a guarter of a circle. Ifigs. 7 and
8 of this lever show 1f.]1_e mode of eonstruetlon,
Fig. 9
oY chflu' and the h"ame work in whmh 113 18

fixed 0.01:11;:-1-0’5-‘

are also shown in dotted lines in

9, the manner of locating 1t in the hanger

P and C¢ is the contact-brush for the exitof -
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-hung, and in Fig. 10 is shown a sectional

view by which it is connected with the trav-

erse nut and sleeve. The exact construction

of this lever will be described hereinafter.

- &" are the slots or channels in the long arm
of the lever, located above and below the

traverse-nut and worm-shaft, and through

which pass the lugs or pr 0]@0‘510115 on the

traverse-nut, and byﬁ means of which the le-

' ver is moved upon the segment of a cirele to
set and release the brakes, and so that the ex-
treme end of the lever may move in the Seg-
ment of a circle, while the nut moves in a
straight line npon the worm-shaft, and, fur-
ther, so that the leverage may decrease and
increase from the minimum to the maximum
of movement, as shown in If1g. 6. by the (10t-
ted lines of 1t% traverse.
G are sheaves or frictional pulleg*q, partly
arvound whieh passes the wire rope H.
1177 ‘
177/
of the lever in which is located the trav-
erse-nut, Lhe ong arm of the lever moving
back and forth, as hereinbefore shown.
G* are the lugs or projections forming the
fulerom of the le’ver These lugs or pmtles

are located above and below the central part

of the loop and central between the two
- sheaves and equidistant therefrom; H H,the
wire rope connecting the long arms. of the
truck-levers on eaell car, and Whleh In 1ts ¢cen-
tral part passes thmuﬂh the loop of the short
arm of the lever and partly around the
sheaves, as clearly shown in the drawings.

I is the hanger or chair in which lever Gr 18
located and ]m its fulernm, and which is

bolted up to the bottom of t11e body of the.

car in a cenftral position.
I is the cap-piece bolted to the hanger.
Both parts of the central part of the 11&11“61

have an opening or recess to receive the ful- |

crum pivots or pmﬂes G* of the lever G, as
also clearly shown in the drawings.

K is the worm part of the serew ~—slmf‘r Figs.
IK” is the smooth or turned- down

10 and 11.
part of this shaft.

K? is the sleeve or covering of the worm
when not in use in braking, bellw connected
with the traverse-nut ..md moving with it;
KZ an oil-cup to lubricate haverbe-nut and
worm-shaft; K* an oil-cup to lubricate the
smooth palt of the shaft, and also to supply
o1l to its end of the worm part of the shaft;
PP1234 transmitting-wires from all the

fixed conlact -preces on switch-board A tobat-

tery B, and from battery B, by line-wire P+, to
battery I3* and to the motm C, to set the
brakes up to the maximum of pressure. This
combination of batteriesis so connected with

the switch-board and fixed contact-pieces as

to enable the operator to use the batteries 1,
2, 9, and 4, according as he operates the slid-
ing contact-arm upon the switch-board A.
LBVEH‘ (> 1s constructed, preferably, in two
parts, Iig.

ogether. I"h:ls 1S to emnble me to place be-

tween them ﬂ,t the long arm of the 1evel the

(1!!!

S the 1001) or opening in the long arm

, Sheet 4, and firmly bolted to-

traverse-nut C”, so that the lugs will enter the
slots G above and below, (See I'igs. 7 and 8,)
cach part being so formed as when bolted to-

.uether to 101111 a loop at each end of the le-

ver—at the long-arm loop G’’7, Fig. 7, Sheet
4, for the mm‘“ement of the lever bﬂelﬂvard
..-111(1 forward above
the traverse-nut C’’, and at the other end 101‘
the admission of the sheaves and the passage
of the wire rope H fo equalize the pressure.
In the long arm of the lever and in each
part, above and below, I plane out slots or
channels G nearly the full length of the loop
In these slots or chmme]s the lever
moves above and below the lugs or pintles of
the nut backward and for w..—u*d 1n setting and
releasing the brakes.
f ulwum to the lever G above and below and

outside of the center 01’ the loop at the short

arm of the lever, I “jump on” or forge on
lugs G* pivotal or pintle pieces, which are
turned round to a bearing to fit the recesses
in the plates I and I” of the chair or hanger
for the fulerum and support of the lever, and
the Iugs or pivotal projections on the trav-
erse-nut €’ in the slots G’ are made and fin-

move smoothly in the slots in which they (the
pintles) are fitted to work.
of parts at the long arm of the lever is 80 con-
structed that while the traverse-nut is mov-
ihg in a straight line upon the woim-shaft
from the minimum to the maximuam of trav-
erse and return the extreme end of the lever
i1s moving in the form of a segment of a circle
without bmdmu laterally ‘[he traverse-nut in

its direct movement upon the worm-shaft,

which would destroy its action, and by Lhese
means I am- enabled to ¢btain the oreatest

leverage at the 111111111111111 and maximum of

movement, which is very important in the use
of the electrie current in its application to a
train - brake, while the combination of the
loop, the ahecwes, and fulerum at the other
end of the lever enables me to equalize and
utilize the power employed to the best ad-
vantage upon the brakes.

It will also be seen by the dotted hmls Iig.

6, Sheet 3, that the lever G at the /emth or
efentel Of 11% movement is at right angles to
the traverse-nut €’ and worm-shaft (7 , and
at the minimum and maximum of its move-
ment it is, as shown, at angles of forty-five
degrees, and that 1t ]ms 1ts ﬂwdtest leverage
at the slau ting and 5‘r0ppmﬂ points of its mo-
tion and its least leverage at the exact cen-
ter,where itis least requir ed the movement of
‘ 119 lever from the smrtmﬂ—pmnt to the center
being for the pur pose of taking up the slack,
overcoming the springs,

all ears,) and bringing the brake-shoes in
contact with the tle 1l of the wheels, the real
labor and braking being done after Lhe lever

passes the 00111@1-——-‘[hat 18 to say, all the
stopping being done
| lever from ihe center Of 11’10‘[1011 to the max-

1n the movement of the

y and Delow and embracing

For the purpose of a

iIshed in the same way, so-that the lever may
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imum of pressure. The object of this prin-
ciple and the application of this combination
of parts are to enable the electric current with

its wonderful rapidity of movement to “ get
up” speed under the least resistance, cause

the lever to reach and pass the center, and
then to increase the leverage up to the maxi-
mum of pressure required and retain the
same until the cars are stopped, and by this
combination and movement the short arm of

“the lever also moves in the form of a segment

of a circle, but of smaller diameter, and by
means of the sheaves and wire rope and 1ts

connection with the long arms of the trueck-
levers the force employed 1is equalized upon

the wheels of both the trucks of the car in
braking the train. Theseprinciples of move-
mentand the mechanical combination ot parts

~employed enable me to set the brakesin the

20
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least possible time, and almost instantane- |

ously to release the same, and in case the
train breaks apart tosetthe brakes by means
of the switch-board device and connections on
each car automatically, and thus in certain
cases prevent or modify disaster, and by the
same means, in certain other cases, to enable
the conductor to operate the brakes on any
car throunghout the train. o

It will also be observed that an essential
element or pinciple of my invention is found
in the fact that the long arm of the central

lever, &, must be so constructed and applied
to a traversing nut upon a worm-shatt as to
move at its extreme end upon a segment of a
circle and thereby diminish and increase its
leverage in its movement from minimum to

‘maximum of pressure, and by reversing the

movement perform precisely the same func-
tion in releasing the brakes, while the trav-
erse-nut upon the shaft ¢’ moves in both di-
rections in a straight line, and at the same
time the short arm of the lever must also move
upon the segment of a circle, but of less diam-

oter than and in an opposite direction from

the long arm of the lever, to ultimate, equal-
ize, and utilize upon the brakes the force em-
ployed, and for these purposes this principle

of motion, this combination of parts, and this

mechanical construection, .application, and

mode of operation are required.

The plan of construction and the mmme-

diate connection-of the electromotor 1s illus-

trated by Figs. 1 and 1* of Sheet 1, to wit:
The cores of the field-magnets are wound
in series in the usual way, starting in and
fully winding the helix at the lett-hand mag-

net, Fig. 1%, then out to and through the

right-hand magnet, uniting the two magnets
in one circuit, in each case beginning at the
core and terminating at the outer winding,

and also in each case at the end of the mag-,

net nearest. to the armature. The helices and

connecting-wires of these magnetsare formed

of two or more wires made in the form of a
cable and perfectly insulated from each
other, but wound in forming the helix of

each magnet and in connecting them 1in eir-

305,632

| cuit'as one wire; and for the purpose of ap-
| plying the force to brake the train and re-

lease the Dhrakes six or seven wires may be
insulated and made up in one cable where 1t
passes through and connects the magnets,

only one of which wires would be required in

reversing the motor and in releasing the

brakes. I also use three contact-brushes—
one, (¢, for setting the brakes, one, C¢, for re-
versing the armature and releasing the brakes,
and one, C¢, for the return-current in both
cases by a main return-current wire to com-
plete the circuit. | | |

Tt will be observed that two wires (or, if de-
sired, a series of wires) form the part of the
cable commencing at the left-hand magnet,

-

and these wires are united only in one cable

where they pass through and connect the

magnets, as shown by the arrows, which
clearly illustrate the direction of the two cur-
rents in opposite directions, but which has
nothing to do with the construction and con-
nection of the two magnets, the cable being
made and connected agsshown in the drawings.

By reference to Fig. 1¢, it will be seen that
the winding of the wire commences on the
left-hand magnet at the right-hand side of
the core, and thence continuesin series out to
the circumference of the magnet 1n one wire,
as shown, thence passes to the other magnet,
thence to and around the core of that magnet
nearest to the armature, and in series to the
outer periphery of the magnet, thence to the
contact-brush C¢ through commutator C'

and armature C® to econtact-brush C¢, thence

through return-current wire R° to center post
of switch-board A, thereby making the circuit
complete from contact-pieces a b ¢ d, or either
of them, to set the brakes. It will be here
observed that there is no connection with
contact-brush C¢ and therefore no circuit.
By reference to Fig. 1% it will be seen thatthe
windings of the wire are the same as in Fig.
contact-brush C. o

The batteries being charged and placed in

1¢, but that the connection is made only to

position, the mode of operation is as follows:

The engineer, when he desires to slow down-
orade or brake his train lightly, moves his
sliding contact-arm f on the switch-board A
to fixed contact-piece ¢, which brings No. 1ot

‘battery B into circuit, from which condueting-

wire 1 transmits the current to conduecting-
wire P?, thence to battery B? and from bat-
tery BB* by a continuation of line-wire P* to
and through the left-hand magnet of the mo-
tor, (see Fig. 1*,) thence to and through the
right-hand magnet, thence to contact-brush
Ce, thence by commutator C' to and through

' the armature CP, thenee, as illustrated by the

arrow to the right, to contact-brush C¢, thence
by return-current R°to center post of switch-
board A, and the circuit is complete. To in-
crease the force and make a quicker stop.the
sliding contact-arm f is moved on to fixed con-
tact-piece b, which brings into electric circuit
No. 2 of battery B,the circuit being closed
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and the current passing precisely as in the
former case, with the addition of the force of

No. 2 to No. 1 of battery B, which has been

~connected by means of follower ¢, and this
5 force can Dbe increased to any desirvable ex-

tent by means of additional fixed contact-

pieces on the switeh-board A and by addi:
tional batteries to correspond therewith. T
have shown in this connection fourfixed con-

1o tact-pieces, a, U, ¢, and d, and four hatteries
to correspond therewith, P P, 1, 2, 3, and 4.

Thus it will be seen that by closing the cireuit
the electromotor, by means of the batteries in
circuit,will rotate the worm-shaft, the traverse

15 or lug nut will move up upon the shaft, car-

rying with it the long arm of the lever G, to
the extent of the force employed to the maxi-
mum of pressure, while by the movement of
the short arm of the lever, and by means of the

20 sheaves and wire-rope connections with and

between the long arms of the truck-levers and
the brake-shoes, the brakes will be set to the
extent of the force employed. Toreverse the
motor and release the brakes, the sliding con-

25 tact-arm fand follower g are moved backward

from the insulated part /. of the switch-hoard
A until the follower is connected with the
- fixed contact-piece e, when the circuit for re-

versing the motor will be closed. The cur-

3o rent will then run on the transmitting-wire

E* to and through battery B’, thence divect
by wire P to its connection with wire P*,when
- thetwowires, being completely insulated from
each other, form a cable and are wound in

35 series, in the form of a cable, as one wire.

through and connecting both magnets, as
atoresaid, the current now passing first
through the right-hand magnet, then to and

through the left-hand magnet, and out of the

40 cable to the contact-brush C', thence by the

commutator to and through the amature, as
Indicated by the arrow to. the left of the
armature, to the contact-brush C¢, thence by

return-current wire R¢ to the center post of
45 switeh-board A, as in the former case. By

this means the worm-shaft is reversed and
the lug-nut and central lever return back to

the starting-place, when the circuit is again

opened by returning the sliding contact-arm

50 and follower to the insulated part of the

switch-board. __

Should the train break apart, the sliding
contact-arm E on the switeh-hoard D will he
drawn by stretehing the coil E° upon and con-

55 nected with the fixed contact-piece D’, and

be caught by the dogorcatch F’ on the spring
F, (clearly shown in the drawings by refer-
ence to the dotted lines of the arm E)) and it

will there be held till released by hand. This.
6o contact will close the circuit, and by means

of the branch wire P' Dattery B? will be
‘brought into circuit, the current will run upon
the main-line wire P*, and be carried through
all parts of the electromotor, as before de-

65 seribed, and pass out of the motor by contact-

‘brush C¢ to main return-current wire R C, to

v ' |

e

'braneh wire NP, thene_é to center post of_i
switch-board D, and the brakes will be set.

When this cireuit is closed by hand, the same

restults will follow—that is, the brakes will be
set. To release the brakes on the car, bear

down on the spring F, so that the catch will
pass through the passage 183, and move the

arm back to the insulated part of the switch-
board. In setting and releasing the brakes,

the current will run in the line of the arrows,
passing through the batteries employed, the
field-magnets, the armature of the motor, and

return by the main return-current wire R C

to the center post of switch-board A, or by
wire R C and branch wire N? to the center
post on switch-board D on each car. I am

‘enabled to obtain these results -by means of
an electromotor, which may be reversed by the
‘movement In opposite directions of a sliding

contact - arm, with follower, fixed contact-
pieces, independent batteries and cireuits for

transmitting two separate electric eurrents

(by one main return-current wire) at different
times and in opposite directions through the
magnets of the motor, and by suitably con-
nected wires, substantially ag deseribed, and
shown in the drawings. I

It will also be seen that when one cirecuit is
open the other is necessarily closed, so that

the current must take the closed circuit. " The
elreuits cannot be both closed at the same
time; but all the cirenits are open when not

in use, and hence the energy of the batteries
1s only employed or exhausted when in actual

as so short a time is required to brake and
stop the train and release the brakes, the

‘storage-batteries charged to ten hours would

do the braking of the train from the Atlantic
to the Pacific Oceans and return several times
without recharging the batteries, one hour
giving one hundred and eighty and ten hours
eighteen hundred stops. |

Of course it will be understood that a very

small current of electrical energy is required

to reverse the motor and release the brakes,

as there is on each car a powerful tendency
of resistance to enforce the back action, so

that only a very light current is required to

energize the motor for that purpose, and which
the introduction of a small and single insu-
lated wire and a single battery on the loco-
motive or tender will amply supply for the
entire train, while the cable for the transmit-

ting-current to set the brakes may be made
of as many wires as desired to afford ample

force to brake the largest trains. .
The number of storage-batteries required
depends upon the capacity of the motor to
utilize them to advantage, which application
and trial will readily determine. The use of

the batteries is only required during the time

employed in setting the brakes and stopping
the train—viz., from fifteen to twenty seconds
in time and from four hundred to six hundred

use in braking or releasing the brakes, and
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brake all disasters resulting from defective
or inefficient braking would be practically
avoided. '

From the very full deseription and mode of
operation I have given of my invention it will
be clear that I do not broadly claim a worm-
shaft and traversing nut actuated by an elec-
tromotor to move a lever in a divect line with
said shaft or diagonally or at right angles
thereto. | | : |

Having thus deseribed my invention and its
mode of operation, so that persons skilled in
the art to which it belongs can apply and op-
erate the same, what I claim as new, and de-
sire to secure by Letters Patent, is—

1. In a brake for railroad-trains, an electro-
motor, a series of independent batteries to en-
ergize said motor, a sliding contact-arm, fixed
contact - pieces, and switeh - board, substan-
tially as described, to close and open the eir-
cuit between the motor and one or more of
said independent batteries, the screw-shaft;
the traverse-nut having lugs or projections
thercon, a central lever, and connections be-
tween said lever and the truck-levers and
brake-shoes of each car in the tram, substan-
tially as shown, as and for the purpose speet-
fied. |

2, In a brake for railroad-frains, a worm-
shaft, a lug-nut to traverse thercon, an electro-
motor to actuate said shaft, a series of 1nde-

pendent batteries to energize said motor, &

sliding contact arm or switeh, with follower
to close and open the circuit between said
motor and one or more of said independent
batteries, independent fixed contact-pieces,
truck-levers, brake-shoes, and the connections
between said worm-shaft and said truck-levers
and said brake-shoes, substantially as de-

scribed.

3. A brake for railroad-trains, comprising
a screw or worm shaft, an electromotor to

~actuate said shaft, a series of independent

,_SO

55

60

batteries which may be brought into electrical
connection with said motor, a switeh-board
having independent fixed contact-pieces, a
sliding contact arm or switch, with a follower
to close and open the circuit between said

motor and one or more of said Dbatteries, a

lug-nut to move on said screw-shaft, a central
lever, and flexible connection with the truck-
levers to set and release the brakes, substan-
tially as shown and described. |
4. In a train-brake for railroad-cars, a screw
or worm shaft, a movable lug-nut thereon, and
a lever connected at one end with said nut
above and below and embracing the same to
prevent lateral binding inits movementon the
worm-shaft, and at the other end connected by
means of a flexible connection passing partly
around sheaves or frictional pulleys with the
truck-levers, and by their connections with
the brake-shoes of each car in the train, sub-
stantially as described. |
5. In a brake for railroad-trains, the com-
bination of a worm -shaft, a movable nut

thereon having a lug above and below, a cen-_

- T

tral lever coniected at one end with said nut

and embracing the same and moved thereby -

and at the other end by means of sheaves or

pulleys, and a wire rope or flexible connection
connected with the truck-levers and their
connections by the brake-shoes of each car

to operate the same and equalize the pressure.
thereon, in combination with an electromotor

and independent batteries to energize said
motor, substantially as described, and for the
purpose set forth.

75

6. The combination; with the brake-shoes,

truck-levers, and wire rope or flexible connec-
tion therewith, of a swinging central lever,

through the short arm of which passes said

sheaves or pulleysto operate the brake-shoes
and. equalize the pressure thereon on each car,
substantially as described. |

7. The combination of a screw-shaft, a
movable nut having lugs, a lever connected
therewith and embracing the same and to be
moved thereby, and the truck-levers and

Dbrake-shoes of a railroad-car, an electromo-

tor, a series of independent batteries to ener-
oize the motor, and the switch-board having
fixed contact-pieces and a sliding contact
arm or switeh to throw either one or all of
said batteries into circuit to set the brakes
upon each car throughout the train, substan-
tially as described. | -

3. The combination of a screw-shaft, an
electromotor to actuate said shaft, a travers-
ing lug-nut and the connections between said
nut and the truck-levers and brake-shoes of
cach car, and a series of independent electric
batteries, a switch-board having independent

flexible connection from the long arm of one
trueclk-lever to the other and partly round the.
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fixed contact-pieces, separate electrical con-

nections hetween each of said fixed contact-

pieces and one of said batteries, and a switeh

or sliding contact-arm and follower connected
therewith to throw one or more of said bat-
teries into and out of cireuit with the motor,
substantially as described.

9, The combination, with a worm-shaftt, an
clectromotor to actuate the same, and con-
nections between said shaft and the bralke-

shoes of a railroad-car, of a series of inde-

pendent batteries, a switch-board having in-
dependent fixed contact-pieces, separate elec-
tric connections between each of said fixed
contact-pieces and each of said batteries, and
a switeh with a follower to throw one or more
of said fixed contact-pieces and their connect-
ing-batteries into and out of cireuit with the
motor, and transmitting-wires for return-cir-
cuit, substantially as described. .
10. Inatrain-brakeforreleasing the brakes,
the combination of an independent battery,
transmitting and return current wires and
connections to complete the cireuit, a reversi-
ble electromotor, a fixed contact-piece upon
the switch-board, and a sliding contact-arm,
with a follower, by means of which upon a
backward movement the follower may be con-
nected with the fixed contact-piece, and the

110

115

I20

125

P20




10

L5

- 20

895,682

circuit closed for releasing the brakes, the

magnets energized, the motor reversed, and

the brakes released, substantially as shown

and described. | | |
11. In a train-brake, the combination of a

worm-shaft, an electromotor to actuate the

same, a sleeved nut having lugs moving upon

said screw or worm shaft, with alever having
a looped end to embrace the opposite sides of

said nuts to prevent undue lateral pressure :

or binding on said screw, and slots above and
below to receive the lugs or projections upon
sald nut, and sheaves or pulleys carried at
the opposite end of said lever, and a flexible
or movable connection between the long arms
of the truck-levers to actuate the brake-shoes
and equalize the pressure, substantially as de-
seribed. | | | S

L2, The combination of a worm-shaft, a lug-
nut moving thereon, a central lever pivoted
to swing upon a fulerum in the hanger or
chair bolted to the central and under part of
the body of each car, sheaves or pulleys piv-

~oted in the loop of the short arm of said le-

25

ver, the fulerum of said lever being located
between said sheaves and equidistant there-
from, and the flexible connection between the

truck-levers and the brake-shoes of each car,
substantially as desecribed.

13, The central lever hmfilig the following 30
combination and elements of construection,

viz: a fulerum pivoted to swingin the hanger,
sheaves or pulleys to equalize the pressure,
a loop for the sheaves and the passage of the

rope at one end, and a loop and slots at the 3z

other end for the traverse of the lug-nut to
actuate the lever, substantially as described.

14. In a railroad-train brake, a series of
independent batteries, an electromotor and

transmitting eleetric - current - and  return 40

wires, an independent switch-board having a
sliding contact-arm, a single fixed contact-
piece, and a spring having a dog or catch by
means of which thecurrent in circuit may be

there retained for the purpose of setting the
brakes either automatically or by hand on
each car in case of accident or disaster, sub-
stantially as deseribed, and for the purpose
set forth. ' ' | |

AUGUSTIN IREL AMBLER.
- Witnesses: . | o

| J. N, FANT,

JNO. T. ARMS.

thrown upon the magnet of the motor and 43
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