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To all whom it may cmz;cewz,:

Be it known that I, FREDERICK FARNS-
WORTH BRUSH, a citizen of. the United States,
residing at New York, in the county of New
York and State of New York, have invent-
ed certain new and useful Improvements in
Controlling Appamtus for KElectric Motors, of
which the followmﬂ‘ 1S a Spemﬂeatlon refm-

ence being had to the accompanyingdrawings,

forming a pmt thereof. |
Thisinvention relates particular ly toamul-
tiple-unit system of electric motors. .
The main objects of the invention are to
stopand start the'several motorsinsucha SVS-
tem indirectly by electromagnetic switches
the operation of which is governed by a single
automatic controlleror by any one of a series

of such controllers, according to variations in
{luid-pressure, to avoid the danger and ob-

Jectlons incident to running conductors to-

~'getherin the same cable or in proximity with
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each other for controlling the operation of in-
dependent electlomaﬂ'netlc devices, particu-

larly when they are emplo;, ed in electric-rail-
way service,and generally toimprove the con-

struction and operation of apparatus of this

class.
It consists in a emta,m novel construction -

and arrangement ctf parts, as hereinafter par-
ticularly deserlbed and pointed out in the
claims.

Forthe purposeof illustration I have shown

and described apparatus specially designed

for air-brake service on electric rallways but
the invention is applicable to other uses.

Intheinstallation of my controlling apnara-.' |

tus for electric- railwayservice the equalmm Q-
wireisusually placed in a cable with other con-
ductors used in connection with the reversers
and with the relays controlling pilot-motors
which operate the controllers for stopping and
starting the propelling-motors of the cars.
As heletofore connected and arranged in a
multiple - unit system, this equahzmw wire
may undercertain contingencies impart su.
clent current to operate “the controlling de-
vieces of the propelling-motors, and thus ocea-
sion accidents. This obJectlon 18 overcome

. by the constructwn and arrangement of ap-
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In the accom panyin o drawings like charac-
ters deswna,te the smne par ts in the several
figures. :
| Flﬂ‘ule 115 & didﬁmm illustrating so much

of the equipmént of two cars as is essential

to a clear understanding of the controlling
apparatus for multiple- umb service. [Ifig. 9
1salongitudinal section, on a greatly enla,rg'ed

scale, of the switeh d[ld oper atmﬂ' magnets of
| one of the automatic controllersor rela,ys and

Fig. 3 is a detail view, on an enlarged scale,

of one of the fluid- -pressure- opela,ted devices

for controlling the circuits of the- 001]13101161
or relay m‘wnetq |
Refernnﬂ' to Fig. 1, A cmd I3 deslwnate the

‘main conductors by which current is supphed ..
‘toboth the propelling-motors (notshown) and

to the compressor-motors, A being the trolley
or supply conductor and BB the around or re-
turn conductor. -
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C C atre the compressor-motors, WhlGh are

connected on one side with the supply-con-
ductor A and on the other side with contact-
pieces 1 of electromagnetic switches D D.

Other contact-pieces 2 of said switches are
connected with the refurn-conductor B. One
| terminal of each main-switch magnet is con-

nected with the supply-conductor A and the
other terminal with an equalizing orbalancing

conductor E, which ruus through the entire-
train and is prowded between the cars with
t couplings e.

Switches ofany suitable form and construc-

tion may be employed for directly control-

ling the supply of current to the compressor-

motors, and these switches may be operated
by electromagnets of any suitable form. I
have shown for the purpose in a general
way in Fig. 1 solenoid-magnets the cores of

‘which are provided with contact-plates 3,

which when the magnets are energized are
drawn upwardly into engagement with the

fixed contact-pieces 1 and 2, so as to close
95

the circuit through the compressor-motors,
which are arranged in parallel between:the
main conductors A and B. When said mag-

nets are deprived of current, the contact-
plates 3 drop against stops 4 and thereby
open the cirenit thmua‘h the a,ssoela,ted mo-
paratus in accordance with my invention, as | tors. -

F F are &lltOll]‘Lth controllers adapted to
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like those shown in the drawings as adapted
for the purpose comprise, as n‘enerally shown
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be opemted by variations of pressure to open
and close switches or contacts by which the
passage of current through the m

magnets D D isgoverned. These controllers,
as Well as the m mn electromagnetic smtche%

may bo of any well-known form and constrice

fion suitable for the purpose. Controllers

in Fig. 1, a switeh or c¢ircuit-breaker having
fixed COIltdCb -piéces 5 and movable contact-

pieces 6, twosolenoid-magnets7 and 8, which
are arr.:mwed to operate the movable contact-

pieces Of said switech, maximum and mini-
mum pressure contact -pieces 9 and 10, a piv-
oted contact-arm-11,
contact-pieces 9 and 10 and adapted to be
actuated by variations in fluid-pressure, and
an auxiliary circuit-breaker controlling the
passage of current through one of said mag-
nets and consisting of two LOHtEth—pr‘II]”S 12

and 13, adapted to be separated by an insu-

latmgr-strlp 14, carried by the armature or
core of the magnets 7 and 8. The magnets
¢ and 8 and the switeh or circuit-breaker
which they operate constitute, in effect, a
““relay,” and for convenience they may be so
designated, and the arm 11,with the contact-
pleces 9 and 10, forms a switeh whleh nmvbe
called the “prunary” switch.

One terminal of the magnet 7 18 connected
with the-supply-conduetor‘-A and the -other
terminal with the pivoted contact-arm 11.
One terminal of the other magnet S is con-
nected with fixed contact-pieces 5 of the re-
lay-switeh and the other terminal with the
contact-arm 11. Another contact-piece 5 of
sald switch is connected with the ground or
return conductor B3, and still another contact-
piece 5 is connected with the equalizing-wire
E. Thecontact-spring 12 of the auxiliary eir-
cuit-breaker is connected with the ground or
refurn conduactor I3, and the contact—snrmw
15 1s connected with the minimum-pressure
contact-piece 10. The maximum-pressure
contact-piece 9 is connected with the %upply-
conductor A.

The connections of the various parts of the
apparatus wiith the main conductors A and
B may be reversed without change in results.

Referring to Fig. 2, which shows the relay-

magnets and smteh and. the auxiliary circuit-
breaker 1n detail, the movable contact-pieces
0, made in the form of spring-arms, are at-
ta,ched at one end to a rocking bar 15, which
18 provided withan arm 16, carrying 2 roller
at 1ts free end in the path of an incline 17.
Theinclinel7 isattached toa plate 18, mount-
ed on the movable core 19, between the mag-
nets7and 8, sothat when smd plate and core

are moved to the left by the magnet 8 the in-

cline 17 will lift the arm 16 and dlsen gage the
contact-arms 6 from the contact-pieces 5.

The bar 15 1s alsoprovided with a depending
arm 20, with which the plate 18 engages when

1618 moved to the right by the maﬂ'net 7,there-

by turning the eontaet -arms 6 down 1111:0 en-

gagement with the contact-pieces 5.
‘plate 18, besides the insulating-strip 14, car-
main-switch

‘may be formed between them.

pressor,
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ries an insulating-strip 21, which is thrust
between the contact-pieces 5 and 6 when they
are separated, therebyextinguishingaresthat
‘L'he strip 14,

the incline 17, and the arm 20 are so con-

structed and arranged that when the contact-

pieces 5 and 6 are in engagement with each

-other the contact-springs 12 and 13 will be
‘separated, as shown in Fig. 2, and vice versa.

Referring to IFig. 3, which illustrates in de-
tail, on a larger scale, the primary switch, 22

1s a curved spring-tube which is connected at
one end by a pipe 23 with a reservoir
movable between said

(not
shown)supplied with compressed air from the
compressors-for the operation of the brakes.
The free end of the spring-tube is connected
by a link 24 and a segment-gear 25 with a

‘pinton 26 on the pivot-pin of the contact-arm
11,

‘T'he contact-pieces 9 and 10 are made
adjustable, so as to vary the maximum and
minimum limits of the pressure to be main-

tained.

Kach car is provided aeeordmg to my in-
vention with an air-compressor, a reservoir

connected with the discharge of the compres-

sor, an electric motor for operating the com-
a maln switch for controlling the
supply of current to said motor, an automatic

controller for opening and closing the circuit
‘through the main-switch magnetaccording to

variations in the pressure produced by the
compressor, and an equalizing-conductor fon
connecting the main-switch magnet with cor-
responding magnets on other cars, so that a
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single automatic controller on any car will

govern the operation of all the main switches
on several cars coupled in a train, and the
several main switehes will in turn control the
operation of the associated compressor-motors
each independently of the others.

The apparatus hereinbefore described op-
erates as follows: When the fixed contact-
pieces 5 of a relay-switeh are connected by
the contact-arms 6, as shown at the left in
Fig. 1, circuits will be closed from the condue-
tor A throunh all of the main-switeh magnets
D, the equahnnmeonduetor I, and the 1elay-
switch to the return-conductor I3. A circuit
will also be closed from the supply-conduector
A through the magnets 7 and 8 in series and
a part of the assoemted relay-switeh to the
return-conductor B. The magnets D being
energized close the main swm.,hes throuﬂ'h
the contact- pieces 1 2 and plates 3, thereby
connecting the compressor-motors C with both
the main eonductors A and B. In this con-
dition of the apparatus the compressors will
be eperated by the motors and supply com-
pressed alr to the reservoirs on the several
cars. Asthe pressurein the reservoirs rises

the contact-arms 11 of all the controllers will
be turned to the right, and when the contact-
arm 11 of the controller at the left (which is
assumed to have control of the entire system)
| engages with the maximum-pressure contact-
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piece 9 it will qhmt—cucmt and deénergize.

magnet 7, le&vmn" the magnet 8 incircuit and'
enelmzed (,unent passing from the supply-
eonduetm A through contact-piece 9, arm 11,
magnet 8, and relay-switch to the return-con-

~ductor B.. The magnets willthereupon move

the armature and core 18 and 19 to the leff,

- separate the.contact-pieces and 6, and wuh

[O
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~ pieces 9.
aration of these contacts, smce the ground
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- explained, delwer compressed air to the res-
ervoirs and raise the pressure therein, caus-

6o

draw the insulating-strip 14 from the contact-

springs-12 and- 13, allowmg them to come to-
This breaks the connection between:

oether. _
the return-conductor B3, and the equalizing-

conductor E, opening the circuits through the

several. main-switch magnets D, which will
thereupon release the contact- plateq 3 and als

low them to drop away fromm the contact-
pieces 1 and 2.
. COMPressor- motms are thereby opened and
the compressors are simultaneously stopped..
As the pressure falls in the reservoirs the con-
‘tact-arms 11 will graduoally turn to the left

" The circuits of the several

away from the maximum-pressure contact-
No arc will be formed by the sep-

connection of the eontaeb arm. 11 Lhr‘omrh
magnet 8 is broken by the associated relay

letCh "When the movable contact-arm 11
- of the automatle controller which governs the |
main-switch magnets D on .the sevelal con-
nected -cars engages the minimum-pressure
contact-piece 10 current will ‘pass from the
'supply-conductor-A through the coil of mag-
net 7, contact-arm 11, contaet-piece 10, and
the contact-springs 13 and 12 of the auxiliary
circuit-breaker to the return-conduector B. |
‘Magnet 7 being thus energized, while the op- |

posing magnet 8 remains inert, will move the

armature and core18 and 19 dek to the right, .
as shown at the left in Fig.
arms 6 of the associated smteh into engage-
ment with the contact-pieces 5, thereby clos-
ing the connection between the return-con-

ductor B and the equalizing - conductor E.

This closes the circuits of the several main- |
switch magnets D, which are thus energized

and caused to close the circuits of the as-

tact-pieces 1 2 and plates 3.
time the circuit is closed thr mmh the mag-

nets 7 and 8 of the dommatmﬂ' contmller--

at the left, and the _1nsulat,1n0‘-_str1p 14 -is

thrust between and separatesthe associated
centact- springs 12 and. 13, thereby break-
ing the connection between the minimum-

pressure contaet-piece 10 and the return-con-

ductor B. The compressors being started

by the closing of the main switches, as above

ing the contact-arms 11 to turn back again

-toward the maximum-pressure contact-pieces
9. Inthiswayalltheelectromagneticswitches
- D are operated, and the compressor-motors
are started and stopped 81m111taneously by
“one of the several automatic controllers.
separation of the contact-arms 11 from the

The

1, and turn the?

T

branchesandany of the other wires contained

~would be insuf

Pumps operated by motors controlled ac-. ¢
cording to my system may be employed to

cause when SllCh separation takes plaee the
connections between said contact- -pieces 10

and the ground or return conductor B areall

broken -by the associated auulmry eireuit-
breakers. -

“That controller which is adgusted-
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to close the circuit at the highest, minimum .
pressure will be brought mto service and will

operate all the main- sw1tch magnets. D and 7

control all the compressor-motors on the sev- -

eral cars, aslongasitisin working condition,
In preferencee to other, COHtIOlleI’b which .are
adj usted to (,lose the cncmt at a lower ptes-

sure.

The COlls of the mam smteh maﬂ'nets D a1e

8o

made of hwh resistance, so that in case of. a

Cross: between the equallzmw wire or its

with it in the same cable or branches of such
wires the current that could pass by way of
the equalizer or its branches through the con-

trolling devices of the propellmw motors

icient to operate them.

produce and maintain a vacuum, and varia-

“tions in the vacuum may be utlhzed to open

“and close the circuits of the 1elay-maﬂnets

The number and arrangement of the con-

- tact-pieces through which the circuits of the
. relay-magnets are opened and closed, either

eral motors

ically opening

by variations in absolute pressure or in vac-
“uum, may be changed—as, for example, the
‘maximuim and minimum pressure contact-
pieces may be momble while the other con-

tact 1s fixed. . -

Various. ehannes in the detalls of. construe-
1;1011 and ar rangement of parts may be made
within the spirit and intended scope of' my
invention without affecting the principle or

mode of operation of the apparatus

I claim—

1. In controlling apparatns the comblna-
tion Wlth main eonductors and an eleciric mo-

tor, of a main switeh controlling the motor-
cu'cult a magnet for operating said switch,

| a relay sw1tch in the cireunitof the mam-smtch ,
sociated compressor-motors through the con-

At the same

magnet, a magnet for operating the relay-
switch, and.a primary switch controlling the
elrcmt of said relay- magnet and adapted to
be operated by var 1&1310113 in fluid- -pressure,

-snbstantmlly as described.

2. In controlling apparatus, the combma-
tion with main conductors and a number of
electric motors arranged in parallel, switches
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conftrolling the supply of current to the sev-

magnets and means adapted to be operated
by variations in fluid-pressure for automat-

switch, substantially as described.
3. In controlling apparatus, the combina-

and closing the controller-

_ ‘magnets for operating said -
switches, and_ an automatic controller com-
prising a switch in the cireuit of said several

125

130

tlon with main supply and return conductors

| and an electric motor, of a switech controlling

the supply of current to said motor, a magnet

contact-pieces 10 will not produce ares; be- | for operating said switch, an equallzmo‘-eom
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ductor for connecting said magnet with other
switch-operating ma,ﬂ'nets and an antomatic
controller adapted to open and close a con-
nection between said equalizing-conductor
and one of the main conductors according to
variations in fluid-pressure, f-‘.ubstammlly a8
described.

4. In controlling apparatus, the combina-
tion with main bupply and return conductors
and an electric motor, of a switeh control-
ling the connection of said motor with one of
Sa.ld conductors, a magnet for operating said
switch, having one termmal connected with
the supply-eonduetor an equalizing-condue-
tor for connecting the other terminal of said

magnet with the correspondmw terminals of

other similar switch-operating magnets, and

an automatic controller adapted to be aetu-—
ated by variations of fluid-pressure and to
electrically connect and disconnectsaid equal-
1zing and return conductors, substantially as
deseubed

5. In controlling apparatus, the combina-
tion with main conductorsand an electric mo-
tor, of a main switch controlling the supply

of Clll‘l ent to said motor, a mao*netforoperat- |

ing said switeh, a ma,n'netlc relay comprising
a switch controllinn‘ the passage of current
through the mam-smtch magnetand two mag-
nets for operating the relay SWlteh, aprimary
switch having maximum and minimum pres-
sure contact-pleces and adapted to be oper-

ated by variations of fluid-pressure and to
controlthesupplyof currentto the relay-mag-
nets, and an auxiliary switch controlling a
connection between one of the contacts of the
primary switch and the return conductor and

692,779

adapted tobeoperated by said relay-magnets,
substantially as described.

6. In controlling apparatus, the combina-
tion with an electric motor and main condue-
tors, of aswitch controlling the supply of cur-
rent to said motor, a magnet for operating
said switch, an equalizing-conduetor for con-
necting said magnet with othersimilar switch-
operating magnets, an automatic controller
comprising a relay-switch governing the pas-
sage of current through said equalizing-con-
ductor and the main-switch-operating mag-
netsconnected thereby, a primary switch hav-
ing maximum and minimum pressure con-
tact—-pwces and a movable contact-piece adapt-
ed to be actuated by variations of fluid-pres-
sure, two magnets for operating the relay-
SWltch one ‘rermmal of each of said relay-

-mawnets being connected with the movable

eontaet—.pieee of the primary switch, the re-
maining terminal of one magnet with one
of the main conductors and the remaining
terminal of the other magnet with a contact
of the relay-switch, the maximum-pressure
contact - piece of the primary switch being
connected with one of the main conductors
and the minimum-pressure contact-piece be
ing connected through an auxiliary circuit-
breaker oper ated by the relay-magnets, with
the other main conductor ,substantially as de-
scribed.
In witness whereof I hereto affix mv signa-
ture in presence of two witnesses.
FREDERICK FARNSWORTH BRUSIL
Witnesses:
JEAN DE TRAZ,
EDWARD P. MACLEAN.
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