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Apphc&tlon ﬁled April 27, 1901, Serial No. 57, 630.

(No model.) -

To @ZZ whom it may concern:

Be it known that I, WALTER J. RICHARDS
a citizen of the Umted States, residing at Mll-
waukee, in the county of Milwaukeeand State
of Wlsconsm have invented certain new and

useful Impr ovemeuts in Controlling Appara-

tus for Electric Motors, of which the follow-

‘ingis a specification, reference being had to

Lhe accolmpanying dlawmﬂ's forming a pmt
thereof. |

My invention relates.to autonmtm control-
ling apparatus for electric motors of -the class

shown in United States Letters Patent No.

644,128, t,lzzs,nted T‘ebum*y 21 1900, to N. A.
Chustenqen o

Its main objects are to plevent arcing be
tween the contact-pieces of the smtches or

~‘eircuit-controllers of the apparatus, to dis-

20

switch shownin the aforesaid patent for open-

‘Ing and closing the eircuit through one of the

smtch -operating magnets, to automa,tlea.lly
stop and start a complesso** moctor at prede-

- termined maximum and minimum limits of
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pressure, to govern the Operatlon of a num-

ber of motors by a single primary switch or
cireuit-controller, and frenerally to improve

the construction and operation of apparatus
of the class above mentioned.

It consists in a certain novel comtrucmon

“and arrangement of parts and in the combi-

nations of parts hereinafter particularly de-
seribed, and pomted out in the claims.

The invention is applicable to the control
of a single motor or to the control of a num-

ber of 111013018 mranﬂ'ed in a “multi ple unit
system.”

For the purpose of illustrationI hdve shown

and described -apparatus embodymn‘ the in-

vention as specially designed for air-brake
“service on electric r.:nlways, but the inven-

tion is applicable to other uses.

In the accompanying drawings like ehm-'
acters designate the same parts in the several

figures.
| qure 1is adlam am of a multlple -unit sys-

tem. of control embracmﬂ‘ two equipments ca-

pable of separate and mrlependent as well as
joint operation. Fig. 2 isa diagram showing

a modification of the apparatus as applied to-
the control of a single compressor - mnotor.
Ifig. 3isa sectional view, on an enlarged scale,

ductor.

pressor-motors C.

of one of the electromaﬂ netie sw1tehes or ¢ir-

| enit-econtrollers; and FIU‘ 4 i1s a detail view,

on an enlarged seale of one of the primary
ﬂmd-plesmue opemted switches or circuit-
controllers employed in the apparatus.

55

-Referring to Fig. 1, A and B deswndte the .

‘main conduetms A bemﬂ* the tmlley or Sup-

ply conductor and B the ﬂround or returncon-

main switches, which are operated by electro-
magnets D D, and on the other side with the

~n'101md or leturn conductor B. Other con-

taet -pieces 2 of the main switches are con-

| nected with the trolley or supply conductor

A. Oune terminaliof each magnet D is con-

| nected with the conductor A “and the other

| terminal with an equalizing or balancing con-
- pense with the contact-springs or auxiliary |

C C are compressor-motors connect- .
ed on one side with CODtdOt-ple("Eb 1 of the

6o
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ductor E, which when the apparatus is ap-

plied torailway-carsand adapted.for multiple-

unitservice isprovided between the cars with
couplings e.

motor-¢ireuits, and these switches may be op-
erated by electromaﬂnet sof anysuitable form.

For this purpose I hme shown in a general

way solenoid-magnets the cores or plunﬂ'e13
d of which are a,da,pted to actuate contact-

| pieces 3 forconnectingthe fixed contact-pieces

1 and 2 when the magnets are energized.
When the circuit is opened through Lhe%e

magnets, the plungers d drop aﬂ'amfst stops 4
| and the movable:contact-pieces 3 fall with

Any suitable kind of switches
may be employed for directly controlling the

30

them away from the fixed contact-piecesland . .

2, thereby breaking the motor-cireuits.

BFHE

are relay-switches havi ing fixed contact-pieces -

155 and movable contact- pieces 6 6, adapted

when the switches are closed to electnca,lly
connect the fixed contact- -pieces 5. Onse of

9C

the fixed contact-pieces 5 is connected with =~

the equahzmﬂ* conductor K and another with

-the ground or return-conductor B. The mov-
'able contact-pieces 6 of each relay-switch F

are actuated by the armature or plunger g
of two magnets G and H. ITare primary
switches adaptea to control the circuits of
the relay-magnets G and H, according to vari-
ations in Lhe plessum pmduced by the com-
Theyeach have minimum
and maximum pressare contact- -pieces 7 and
8, and a third contact-piece 9, which is con-

100 -

nected w1th the associated motm cn*cmt be-
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tween the supply-conductor A and the motor | seribed for multiple-unit service operates as

C. The minimum contact-piece 7 is connect-
ed through a fuse 10 with one terminal of the
magnet & and the maximum contact-piece 8 is
connected through a fuse 11 with oneterminal
of the magnet HH. The other terminal of the
magnet G is connected with the conductor A,

while the other terminal of the magnet H is
connected with the conductor B.

Referring to Fig. 3, which shows in detail
on an enlargedscale oneof the relay-switches

F, with the associated magnets G and H, the

movable contact-pieces 6, which consist of

‘metallic spring-arms, are attached to and in-

sulated from a rocking bar 12 and are pref-
erably bent at their free ends to embrace the
fixed contact-pieces 5. The movable core or
plunger ¢ is provided between the magnets
with an armature-plate 13, which when the
plunger is moved to the left by the magnet
(r engages with an arm 14 on the rocking bar
12 and turns the arms 6 into engagement
with the contact-pieces 5. Upon the arma-
ture-plate 13 is mounted a beveled block or
wedge 15, which isadapted, when the plunger
1s moved to the right by the magnet H, to en-
2age with an arm 16 on the rocking bar 12,
and thereby turn the arms 6 out of engage-
ment with the contact-pieces 5. A sheet 17
of asbestosoard orother non-conducting ma-
terial carried by the plate 13 is adapted to
be thrast between the fixed and movable con-
tact-pieces of the switch when they are sepa-
rated, and thus intercept and extinguish ares
produced by their separation.

Referring to Fig. 4, which illustrates in de-
tail on a larger scale a suitable form of pri-
mary switch for use in my improved control-
lingapparatus, 18isa curved spring-tube like
or similar to those employed in pressure-
gages. It is attached atoneendto a nipple
inside of a case 19 and communicates at that

end with a pipe 20, which connects it with

the associated compressor or with a reservoir
(not shown) supplied with compressed air by
sald compressor. Tho free end of said tube
1s connected by alink 21 with a segment-gear

2, which meshes with a pinion 23 on the
pivot-pin of an arm, like or similar to the
hand of a pressure-gage, which carries the
contact-piece 9 between the minimum and

maximum pressure contact-pieces 7 and 8.

‘The contact-pieces 7 and 8 are adjustably
secured in a curved slot in the face or cover
of the case 19 to admit of varying the maxi-
mum and minimum limits of the pressure to
bemaintained. DBoth the primary and the re-
lay switches, including their actuating de-
vicesand connections, may be variously modi-
fied as to the construection and arrangement
of their component parts without affecting
the principle of the apparatus. The mini-
mum and maximum pressure contact-pieces
7 and 8 of the primary switch may be made
movable, while the contact-piece 9 is made
stationary, without change in result.
Theapparatusarranged as hereinbefore de-

follows: Assuming that the air-pressure is at
zero, that current from the trolley or supply
conductor A is cut off, and that the relay-
switches I and the main switches controlled
thereby are open, under these conditions the
gage-hands or movable contact-piéces 9 will
rest against the minimum-pressure contact-
pieces 7and the armature-plates 13 will rest,as
shown at the right in Fig. 1, against the mag-
nets H. - When a connection is established
between the trolley or supply conductor A
and the controlling apparatus on either of
the connected cars, the balancing-wires E be-
ing coupled together between the cars, cur-
rent will pass from the conductor A through
magnets G, fuses 10, contact-pieces 7 and 9,

and thence through the motors C to the

ground orreturn conductor B. The magnets G
being thus energized will draw the armature-
plates 13 toward them and close the switches
F, as shown at the left in Fig. 1. The cur-
rent passing through the magnets &, which
are made of high resistance, is insignificant
as compared with the current required to
start the motors C, and consequently the mo-
tors are unaffected by it. The resistance of
the motors being very small as compared with
the resistance of the magnets G, its effect is
negligible in diminishing the amount of cur-
rent flowing through said magnets in the cir-
cuits above traced, and hence the motors un-
der these conditions serve as ground or re-
tarn connections for the coils of said mag-
nets. When the switches K are closed, as
above stated, current will flow from the con-
ductor Athrough magnets D,equalizing-wires
K, contact-pieces 5 and 6 of the switches F,
and thence to the ground or return condue-
tor B. The magnets D being thus energized
close the main switehes and start the motors
C C, current flowing from the conductor A
through the contact-pieces 1, 2, and 3 of said
switches and thence through said motors to
the conductor B. When the motors attain
their full speed, and consequently their full
counterelectromotiveforece,theconnectionsof
the colls of magnets G with the motor-circuits
become of the same potential as the trolley or
supply conductor A. It follows that when
the motors are in full operation there will be
no difference of potential between the termi-
nals of the coils of magnets G, and conse-
quently no current will flow under these con-
ditions through the contact-pieces 7 and 9 of
the primaryswitehesI. Accordingly when the

| pressure has been increased sufficiently by

the operation of the compressor- motors to
movethe gage-handsor contact-pieces 9 away
from the minimum contact-pieces 7 ares will
not be produced by their separation. Asthe

pressure increases the gace-hands or contact-

pieces 9 will be turned gradunally to the right,
and when they finally engage with the maxi-
Imum contact-pieces 8 circuits will be closed
through the magnets H and current will flow

| from the conductor A through the main-
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‘turn conductor B.

relay-switches F.

_ ,_6:92,352_'

smtch eontacb p1eces 1 2, and 3, eontaet- | tions mll be mpeatedm the manner explained
‘as the pressure rises and falls. :

_Grounding the magnets G thmun‘h the mo-
t01s as helem 5hown and descmbed nof, only_

pieces 9 and 8 of the prlmar} switches, and
the coils of man'nets H to the ground or re-
- The magnets II being
thus energized draw the plun gers g and ar-
matuare- plates 13 to the right and open the

opened simultaneously, the c¢ircuits of the
magnets D will be broken, and the main
smtche‘s will be opened at the same time; but

if the relay-switches are not opened simulta-
neously on account of unavoidable variations

in the adjustment of thé primary switches I

thecircuitsof themagnets D will remain closed
through the equahzmﬂ-wues E and that re-
lav-smteh F' which is the last to be opened.

When the connection between the equalizing-
conductor and the ground or return eonduc-
tor is broken by the relay-switch F which

opens last, the magnets D will be deénergized,

release the contact-plates 3, and open the

main switches, thereby breakmn* the motor-

circuits and stoppmﬂ' the motors. As the

- pressurefallsthe gage-handsor eontaet -pieces

9 will move back to the left away from the

maximum-pressare contact-pieces 8 without

producing arcs, because their connection with

- the trolley or supply conductor has been

30

35

4C

broken by the opening of the main switches,

as aboveexplained, and that primary switch T

which is adjusted to close the circuit through

the associated magnet & at the highest mini-

UM pressure Wlll assume control of the en-
tire system, and the other primary switches,

with the associated relay-switches, will re-

main inoperative as long as the first-men-
tioned primary switech continues in service.
If, however, the primary switch having con-

trol of the system fails for any cause to close .

the circuit through magnet G, the primary
switch which is adJ usted to elose the cirenit
at the next_lower minimum limit will assume
control of the system.

~or contact-piece 9 of the primary smtch hav-

45

50

ing control of the system reaches the mini-

mume-pressure contact-piece 7, the associated -
relay-switch K will be closed and a ground or
return connection established Lhrou ghitand

the equalizing-conductors E for all the main-
switch magnets D of the system. Ience all

the motor- mreults will be closed and all the.

Alltheothel_.
‘relay-switches F of the Sy&:tem will remain

motorsstarted simultaneously.

open, since the fallin pressureis not sufficient

to permit the gage-hands or movable contact-

pieces 9 of the associated primary switchesto
reach the minimum-pressure contact-pieces
7. As the pressure increases the gage-hands

- Orcontact-pieces 9 will be turned baek again

60

toward the maximum-pressure contact-pieces
3, and when the gage-hand or contact-piece
9 of the primary sw1teh having control reaches
the maximum-pressure contact -plece 3 cur-
rent will flow through the associated magnet
H, the associated relay-sw1tch F, and all the

main switehes will be opened and all the mo- | 1

tors will be stopped. The foregoing opera-

If the Ield}"-SWIEUhGH are

When the gage-hand

3

dlspenses with extra contact-springs or cir-

cuit-controllers, which have been found a
-sourceof trouble in connection with said mag-

nets, but also insures a more certain and per-

7c'_

fect engagement of the contact-arms 6 with .

the contaet—pleees 5 of the switches F. Since
said magnets remain energized when cu'emtﬂ* |

are closed through them by the primary

switches I until the motors attain their full
speed and counter electromotive force, the

recoil of the plungers ¢ and the consequent

80-

separation and burning of the COHtaCt-pleceS .

of the switches F, whleh are liable to occur

when the maﬂ‘nets are but momentarily ener-

gized and the circuits through them are

abruptly broken, are p1evented

Referringto FIU‘ 2,which 111ust1ate%amod1-
fication in the arran o'ement of the apparatus
and circuit connectlons adapted for use with
a single motor, the main switches, with their

as hereinbefore described,are dispensed with.
The switch If, which serves as a relay-switeh
in the mulmple unit system, takes the place

of the main switch, one of its contact-pieces
-5 being directly. connected with the oonduc- |

In"'

tor A and another with the motor C.
other respects the apparatusis arranged and

operates substantially like one of the com-

9o

| operatmmmawnets D and the equahzmmcon- .
‘ductor Il employed in amultiple-unit system,

95

I0C

plete individual equipments of the multiple-

unit system shown in I‘w' 1 and helembe-
fore described.
The ceurrent orthe connections of the mam

conductors A and B with the apparatus may

be reversed without change in the result.

| Fluid-pressure obtained from other sources

105

than the compressors, which are controlled

by the herein-described apparatus or even
other forces, may be employed forsome pur-
poses. under certain conditions to actuate the

primary switchesI. Inshort, varionschanges

in the construction and arlanﬂ'ement of com-

ponent parts of the apparatus may be made
without materially affecting its operation or

IIO

115

departing from the spirit and intended scope .

of the invention.
Iclaim—

1. In contr ollmn' appalatus for electric mo-
tors, the combmatlon with an electric motor-

120

and main conductors of a switch controlling .
the motor-cireuit, a magnet for closing said

switch having one termmal oonneeted with
one of said conductors and a primary switch
having a eontact-plece connected with the

125

other teImlua,l of said magnet and another

said cirenit is opened and closed, substan-

| tially as described.

contact-piece connected Wlth the motor-cir-
“cultbetween the motor and the point at which

130

2. In controlling apparatus f01 electric mo-

tors, the combmatwn with an electric motor
| and main conduetms of a switeh cont1 olhnﬂ
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:

the motor- cucmt two magnets for opening
and closing said switch, and a primaryswitch
having maximum and minim um pressure con-
tact-pieces connected with the coils of said
magnets and a third contact-piece connected
with the motor-circnit between the motor and
the point at which said cirenit is opened and
closed, substantially as described.

3. In controlling apparatus for electric mo-
tors, the combination with a compressor-mo-
tor and main conductors, of a switeh control-
ling the motor-circuit, a magnet for closing
sald switeh having one terminal connected
with one of said conductovs, and a primary
switch having a fluid- -pressure-actuating con-
nection and (,onta,ct -pleces, one of wlneh 18
connected with the otherterminal of said mag-
net and another with the motor-cireuit be-

- tween the motor and the point at which said

20
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circuit is opened and closed, substantially as
described. |

4. In controlling apparatus for electric mo-
tors, the combination with a compressor-mo-

tor and main conductors, of a switch control- |

ling the motor-circuit, two magnets for open-
ing and closing said switch, a primary switch
having maximumand minimum pressure con-
tact-pieces connected with the coils of said
magnets and a third contact-piece connected
through the motor with one of said conduec-
tors, and a fluid-actuating connection with
said primary switech whereby its couneection
withthe motor-circuitisautomatically opened
and closed by variations in fluid-pressure,
substantially as described.

5. In controlling apparatus for electric mo-
tors, the combination with an electriec motor
and main conductors, of a main switch con-

trolling the motor-circuit, a magnet for oper-

ating said switch, arelay-switch controlling
the circuit of the main-switch magnet, a4 mag-
net for closing the relay-switeh, having a con-
nection with the motor-circuit between the
motor and the main switeh, and a primary
switch controlling said connection, substan-
tially as described.

6. In controlling apparatus for electric mo-
tors, the combination with an eleectric motor
and main conductors, of a main switeh con-
trolling the motor-circuit, a magnet for oper-
ating said switch, a relay-switch controlling
the circuit of the main-switeh magnet, two
magnets for operating the relay-switch, and
a primary switch having maximum and mini-
mum pressure contact-pieces connected with
the coils of the relay-magnets and a third con-
tact-plece connected with the motor-circuit;
between the motor and the main switch, sub-
stantially as described.

7. In controlling apparatus for electric mo-
tors, the combination with an electric motor
and main conductors, of a main switch con-
trolling the motor-circuit, a magnet for oper-
ating sald switch, a relay-switech controlling
the circuit of the main-switch magnet, a mag-

netfor closing said relay-switch, havingacon- |

will
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nection with the motor-circuit between the
motor and the main switeh, a primary switch

| controllingsaid connection,and an equalizing-

conductor for connecting said main-switch
magnet with a corresponding magnet control-
ling another motor-cirenit, substantially as
described.

3. In controlling apparatus for electric mo-
tors, the combination with an electric motor
and malin conductors, of a main switch con-
trolling the motor-cireunit, a magnet for oper-
ating sald switch, a relay-switch controlling
the circuit of the main-switch magnet, two
magnets for operating the relay-switch, a pri-
mary switch having maximum and minimum

pressure contact-pieces connected with the

colls of said magnets and a third contaci-piece
connected with the motor-circuit between the
motorand the mainswitch, and an equalizing-

conductor for connecting the main-switch

magnet with corresponding magnets control-
ling thecircuits of other motors,substantially
as described.

9. In controlling apparatus for electric mo-
tors, the combination with a compressor-mo-

 tor and main conductors, of & main switeh

controlling the motor-circuit, a magnet for
operating said switch, arelay-magnet control-
ling the circuit of the main-switch magnet, a
magnet for closing the relay-switch, having a
connection with the motor-circuit between
the motor and the main switech, a primary
switech having a fluid-actuating connection
with the compressor and adapted to automat-
ically open and close said connection accord-
Ing to variations in the pressure produced by
sald motor, and an equalizing-conductor for
connecting the main-switch magnet with cor-
responding magnets of other motor-circuits,
substantially as described.

10. In controlling apparatusforelectric mo-
tors; the combination with a compressor-mo-
tor and main conductors, of a main switch
controlling the motor-circuit, a magnet for
operating sald switch, a relay-switch control-
ling the circuit of the main-switch magnet,
two maguets for operating the relay-switch,
a primary switch having maximum and min-
imum pressure contact-piecesconnected with
the coils of said magnets and a third contact-
piece connected with the motor- circuit be-
tween the motor and the main switch, a fluid-
acluating connection with the compressor for
operating the primary switch according to va-
riations in the pressure produced by said mo-
tor, andan equalizing-conductor for connect-
ing the main-switch magnet with correspond-
ing magnets of other motor circuits, subfstfm-
tlally as described.

In witness whereof I hereto affix my signa-
ture in presence of two witnesses.

WALTER J. RICHARDS.

L

Witnesses:
CHAS. L. GoOss,
ALICE E. GOSss.
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