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To «ll whom it may concerm:

Be it known that I, Fraxk CONRAD, a citi-
ven of the United States, and a resident of
Edgewood Park, in the county of Allegheny

5 and State of Pennsylvania, have invented a
new and useful Improvement in Alternating-
Current Systems of Control, (Case No. 1, 417, )
of which the following 1s a speciﬁcation.

My invention relates to systems of control

1o for electric motors, and particularly to alter-
nating-current systems that embody voltage-
regulating devices.

The object of my invention 1s to pr ovide

means for causing two or more voltage-regu-
s lators to operate simultaneously and s Syn-
ChI onously—that is, so that all of the regula-
tors will supply apprommately the same vol-
tage to the motorsor other translating devices.

\/Vhen two or more rallway - vehicles that

20 are each provided with motors and voltage-
regulators are connected to form a train or
when it is expedient or necessary to provide
a single vehicle with two voltage-regulators,
it is desirable that all the motors be supplied

25 with approximately the same voltage in order
that they may operate at the same Speed and
develop the same torque.

My invention provides means for causing
equalization of the potentials at the terminals

30 of all of the motors.

The singlefigure of theaccompanying draw-
1ng 111ustmtes a system embodylng my inven-
tion.

' Alternating-currentenergy issupplied from
3¢ g trolley-conductor 1 and a track-rail 2 to mo-
. tors 3 and 3* through lowering transformers

4 and 4*and voltage-regulators 5 and 5%, that
are operated by means of motors 6 and 6%, the

| circuits of which are controlled by means of
40 reversing - switches 7 and 7" and a master-
switch 8. One terminal of the master-switch
8 is connected to the middle or an intermecdi-
ate point of the secondary winding 9 of a
transformer 10, the terminals of the primary
45 winding 11 of which are connected to corre-
Sp()ndlnﬁ terminals of the motors 3 and 3* or

- to corresponding points in the motor-circuits.
The terminals of the secondary winding 9 are
connected to reversing-switches 7 and 7 * and

so the remaining terminal of the master-switch
3 is connected to intermediate points in the
transformers 12 and 12% that are supplied di-
rectly from the trolley-wire 1 and the track-

' rall 2. The transformers 12 and 12* may 1n

a more complete system of control than that 55
here shown serve an additional purpose to that
here indicated-—such, for instance, as supply-
ing the hights of the tran.

The voltfwe regulators 5 and 5" comprise
primary W’indings 13 and 13*, that may be ad- 60
justed in position with respect to secondary
windings 14 and 14" by means of the motors
6 and 6% the inductive relations of the pri-
mary and secondary windings being thereby
modified and the voltage supplied to the mo- 65
tors & and 3" valied

If the regulators 5 are not adjusted synchro-
nously, di Terent voltfw es may be supplied to
the motors 3 and 3% and a difference of po-
tential may be caused to exist between the 70
terminals of the motors, and consequently be-
tween the terminals of the primary winding
11 of the transformer 10. The motors 6 and
6* are ordinarily supplied with energy from
the transformers 12 and 12" through the mas- 75
ter-switch 8 and through the parts of the sec-
ondary winding 9 of the transtormer 10 1n
opposite directions, so that the inductances ct
the two parts of the windings neutralize each
other. When, however, current traverses the 3o.
pmmm y winding 11, electromotive forces are
induced in the portions of the secondary wind-
ing 9, one of which is added to the normal vol-

tage derived from the transformers 12 and 12*

and the other of which is opposed to that de- 85
rived from the transformers 12 and 12°.

The circuits are so arranged that whenever
the voltages supplied to the main motorsdiffer
those supphed to the reculator-operating mo-
tors are also caused to differ and the regulator . go
which 1s delivering the lowest voltage i1s ac-
celerated, while. the other 1s retarded in its
operation until the voltages are equalized.
For example, 1t may be supposed that the
motors 6 and 6 are normally supplied with 95
current at one hundred volts and that the
regulators5 and 5" do not occupy correspond-
ing positions and that consequently the vol-
tage supplied to the motor 3 1s higher than
that supplled to the motor 3* by ten volts. 100
The difference ot potentml then, between the

terminals of the primary Wmdmo 11 of the
transformer 10 is ten volts, and it 1 may be as-
sumed that an electromotive force of twenty
volts 1s induced in the secondary winding 9, 105
one-half of which pertainsto each part ot such
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winding. In the part 15 the ten volts will be
acdded to the one hundred volts supplied from
the circuit, and consequentlv the voltage sup-
plied to the motor 6° will be one hundred and
ten, while the ten volts induced in the part
16 will be opposed to the one hundred volts
derived directly from the circuit, and there-
fore the voltage supplied to the motor 6 will
be ninety. The regulator 5* will then be op-
erated at an increased speed and che regulator
5 at a decreased speed until there is no dif-
ference of potential between the terminals of
the primary winding 11 ot the transformer
10—that 1s, until the motors 3 and 3" are sup-
plied with the same voltage.

The arrangement and circult connections
of the main and auxiliary transformers, of
the voltage-regulators, their operating-mo-
tors, and the main motors may be varied con-
siderably from what is herespecifically shown
and described, and the transformers may also
be of the two-winding form rather than of
the single-winding form, as here shown, and
many other of the details of the arrangement
may be modified without departing from the
scope of my invention.

I claim as my invention—

1. Thecombination witha plurality of trans-
lating devices and voltage-regulators there-
for, of motors for opemtinﬂ the regulators,
‘md a transformer the primary Wmdmo of
which 1s connected between COI’I‘BSpOHdIHD
terminals of the translating devices and the
secondary of which is connected to the regu-
lator-operating motors by means of its end

terminals and an intermediate connection.

2. The combination with a plurality of trans-

803,213

lating devices and voltage-regulators there-
for, of motors for operating the regulators
and a transformer for governing the speeds
of the motors and thereby equalizing the
voltages supplied by the regulators to the
translating devices.

3. The combination with a supply-circuit,
a plurality of main electric motors and a plu-
rality of motor-operated voltage-regulators
for varyling the speed of said main motors, of
an adjusting-transformer the primary wmd—
mﬂ‘ of whichisconnected between corr espond-
ing points in the circuits of the main motors
ELI]C the secondary winding of which has its
end terminals re spectwdy connected to the
terminals of the regulator-operating motors
and an intermediate point connected to the
supply-cireuit.

4. The combination with a supply-cireuit,
a plurality of main electric motors and a plu-
rality of motor-operated voltage-regulators
for varying the speed of said main motors, of
an adjusting-transformer the primary wind-
ing of whichis connected between correspond-
Ing points in the circuits of the main motors
anc the end terminals of the secondary wind-
ing of which are connected to terminals of
non-corresponding regulator-operating mo-
tors and an intermediate point of which is
connected to the supply-circuit.

In testimony whercot I have hereunto sub-
scribed my name this 81st day of March, 1905.

FRANIC CONRAD.

Witnesses:
S. K. JOHANNESEN,
BirNey Hings.

55

60

65




	Drawings
	Front Page
	Specification
	Claims

