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"UNITED STATES PATENT OFFICE.

GEORGE H. HILL, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC
COMPANY, A CORPORATION OF NEW YORK.

SELECTIVE A.C.- D.C. 3YSTEM.

935,023.

Specification of Letters Patent. Patented Sept. 28, 1909.
Application filed January 18, 1908, Serial No. 411,506.

To all whom 1t may concern:

Be 1t known that I, Groree H. Hiur, a
citizen of the United States, residing at
Schenectady, county of Schenectady, otate
of New York, have invented certain new
and useful Improvements in Selective A.C.-
D.C. Systems, of which the following 1s a
speciiication.

In electrically driven cars intended for

operation either on alternating or direct

current, usually high potential alternating
current and low potential direct current,

the change from one to the other being ordi--

narily made while the car is moving, 1t 1s
customary to provide a system of selective
switches arranged to automatically connect
the current collecting device to the proper
circuits of the car for either alternating or
direct current operation. Such a system of
selective switches i1s shown 1n the patent
to Frank and Pevear, No. 854,730, dated May
28, 1907, Control of electric cars. ‘The ar-
rangement there shown consists of a small
step-down transformer having 1ts primary
connected to the power circuit, the actuating
coil of the A.C. switch being connected across
the secondary of said transformer, and the
actuating coil of the D.C. switch being in
series with the primary of said transformer.
With this arrangement the A.C. switch 1s
operated only when the current collecting de-
vice is rvecelving alternating current, and
the D.C. switch 1s supposed to operate only
when the current collecting device connects
with a source of direct current.

It is found in actual practice that a sys-
tem such as that mentioned above 1s open
to the objection that when the car enters
an alternating current section the first rush
of current, before the counter E. M. If. of
the transformer has had time to build up,
may operate the D.C. switch. Such an oc-
currence is, of course, highly objectionable,

“and it is an object of my invention to pro-

vide means for absolutely and certainly pre-
venting the D.C. switch from operating
when the car enters, or while 1t 1s on an
alternating current section.

To the above end, my invention consists
in providing in a system of the kind above
mentioned, an auxiliary coil on the D.C.
switch which is arranged to recelve cur-
rent from the secondary of a small trans-
former, the primary of which is connected
to the power circuit. With this arrange-

ment, when the car is on an alternating cur-
rent section, current in the auxiliary coil
on the D.C. switch produces a magnetic field
in phase with the field produced by the
actuating coil on that switch, but displaced
180° from it, so that the two fields oppose
and neutralize one another. .
there is substantially no flux in the magnet
and the D.C. switch is prevented from op-
erating.

In its broad aspect my invention contem-
plates the use of an auxiliary coil on the
D.C. switch, and the excitation of this coil

from the secondary of energy transforming

means, the primary of which 1s connected to
the power circuit. -

More specifically stated, my invention
consists in the use of an auxiliary coil

As a result

60

70

on the D.C. switch for the purpose above

mentioned, said coil being excited either
from the secondary of the transformer from
which the operating coil on the A.C. switch
is energized, or from the secondary of a sec-
ond transformer having its primary either
connected directly to the source or arranged
in series with the primary of the trans-

former which furnishes current for operat-

ing the A.C. switch. When the auxiliary
coil on the D.C. switch is energized from
the secondary of the same transformer as
that which furnishes current to the operat-
ing coil of the A.C. switch, the said auxiliary
coil may be connected either in series or 1n
shunt to the actuating coil of the A.C.
switch.

My invention will be best understood from
the following description taken in connec-
tion with the accompanying drawing, In
which—

Figure 1 shows diagrammatically a system
of selective A.C.-D.C. switches in which an
auxiliary coil on the D.C. switch 1s con-
nected In series with the actuating coil on
the A.C. switch; Fig. 2 shows a similar
system in which the auxiliary coil 1s con-
nected in shunt to the actuating coil on the
A.C. switch:; and Fig. 8 illustrates a simi-
lar arrangement in which the auxiliary coil
on the D.C. switch is excited from the sec-
ondary of a transformer, the primary of
which is connected in series with the primary
of the transformer which furnishes current
to the operating coil of the A.C. switch.

I deem it unnecessary to 1illustrate any
system of motor control, as 1t is obvious that
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provided on the D.C.
will under certain conditions, as hereinafter
described, preduce a magnetic field which

follows:

&

my invention is not limited in its applica-
tron to any particular type of control. it
may, however, be stated that, as illustrated,
my selective ACD.C. sycstem 18 apphcable

to the system of control described in a pat- -
ent 1n my name, No. 904,780, dated Novem-

ber 24, 1908.

Refelrmﬁ' to all the ﬁmues of the dmw-

mg, L 1"eplesents the trolley wire, or other
supply conductor, with which the trolley T
or other current collectmg device, carried by
the car, engages. It is to be assumed that
the supply conductor is at some places sup-
plied with alternating, and, at other places,
with direct current, the potential of the

alternating curvent section being wusually

high, for example, 6600 volts, and the poten-
tial of the direct curvent section being rela-
tively low, for example, 600 volts. The

usual kmkmt} coll and lightnine arrester are

mdicated 1n a well- known conventional man-
ner at A. The main switch, which is in-
tended to close only on ‘lltelll‘ltlllﬂ current
operation, 1s Indicated at S, and the main

switch which closes only on direct current

operation is shown at S'. These switches S
and S' may be of any suitable desion. A
small step-down transformer 1eplegmted at
Ii 15 shown with its primary connected be-
tween trolley and oround in shunt to the
power circuit.
A.C. switeh S receives current from the sec-
ondary of the transformer I, and the actuat-
ing coil 2 of the D.C. swuch S 18 connected
in series with the punmr of the trans-
former K. A contact 3, carried by the D.C.
switch S, 1s arranged to cut a resistance 4
into circuit with the coil 2 so as to reduce
the current flow in this coil after the gwiteh
St has closed. An auxiliary coil 5 is shown

switch, whieh coil

will bucl the field pr oduced by the coil 2.

In Ifigs. 1 and 2, respectively the auxil-
lary coil 5
and in shunt with the actuating coil 1 on the
A.C. switch. When so aumwed the coil 5
recelves current from the secondnry of the
transfoermer E.

In Ifig. 3 the ‘leharV coll 5

current transtformer I&', the primary of

which is connected in series with the primary

of the transformer ¥ and in series with the

actuating coil 2 of the D.C. switch.

The operfltlon of my selective system is as
Suppose the switches S and S* in
the posﬁ;wns 1llustrated ; that 1g, open. If
the current collecting device engages with a
section of supply conductor furmshmcr al-

]

ternating current at high potentml current

will, 1n the arrang ement% shown 1n each of
the ﬁﬂ*ures flow irom the line, through the

primary of Lhe, transformer E and the coil |

T he actuating coil 1 of the

1S shown connected In series to

is shown
connected across the secondary of a small

g, 3

and will not close.

035,023

Of the D. C switch Sl thmuc'h the conits ct"

3 o nmund In the qrrangement shown in

(he pmmary of the transformer E*. Before
the counter E. M. F. of the tmﬂsformer E

“has had time to build up the current passing

1in this circuit will be large, and the mag-
netization of the coil 2 mlght be suthicient fo

, this current will also pass through

70 

(,Iose, the D.C. switch St Were 1t not for the -

tact that the auxiliary coil 5 1s simultane-
ously energized and produces a magnetic
field which bucks that produced by the coil
2 and produces a resultant field of
tically zero. In the arrangements illustrated
in Figs. 1 and 2, the ‘luulmry coil 5 will be
eney glzed,irom the secondary of the trans-
tormer Ii. In the arrangement shown in
Mg, 3, the coil 5 will be enero ized from the
becondary of the transformer E*. In each
of the three arrangements shown, therefore,

the switch St will be prevented from oper-

ating on the first sudden rush of alternating

current The A.C. switch S Wlﬂ however,

be closed by the energization of its actuatmo-

coil 1 from the %econchry of the transformer
. If, on the other hand, the current col-

prac-

80
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le('tmﬁ' device T engages a section of supply

Lonductor fur IllSthO" d11 ect current, 1n each

of the three arr anoements 1111,1stmted cur-

rent will flow thrmwh the primary of the
transformer E and the actuating coil 2. of
the switch S' and cause this SWltGh to close.
In the form shown in Fig. 3 this current will
also pass through the primary of the trans-
former K. In none of the arrangements
does the coil 5 interfere with the operatlon
of the switch S* when the car is on a direct
current section. The A.C. switch S, of
course, will be unaffected by direct current
As explained above,
closing of the switech St cuts. the resistance
4 mto circuit with the actuating coil 2 and
reduces the current flow thronﬂh that coil
and prevents heating thereof. '

It is not my intention to limit myself to

the particular constructions and arrange-
I aim to cover m

ments of parts shown.
the following claims any modifications
which are Wlthll’l the scope of my invention.

What I claim as new and desire to secure

by Letters Patent of the United States, is,—

1. A selective A.C.-D.C. system for elec—

tric cars comprising an A.C. sw1teh having

an actuating coil, a D.C. switch having an
actuating 0011 an aumlmr‘y coil on said D.C.
switch, ener oy transforming means con-
nected to the power circuit and arranged to
supply current by transformer action di-

95

100

1056

110

115

rectly to the actuating coil of the A.C. switch

and the auxiliary coil on the D.C. switch,

and circuit connections permitting current to

flow to the actuating coil of the D.C. switch
directly Trom the source through said trans-

forming means.
9. A selective A. C.-D. C System for elec-—
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tric cars comprising energy transforming !

means connected to the power circult, an
A.C. switch, an actuating coil therefor re-
celving current by transformer action from
said energy transforming means, a D.C.

“gwitch, an actuating coil therefor receiving

current directly from the source through said
energy transforming means, and an auxiliary
coil on said D.C. switch receiving current by
transformer action directly from said energy
transforming means. -

3. A selective A.C.-D.C. system for elec-
tric cars comprising a transformer having
its primary connected to the power circuit,
an A.C. switch, an actuating coil therefor
connected across the secondary of said trans-
former, a D.C. switch, an actuating coil
therefor in series with the primary of said
transformer, a second transformer having 1ts
primary connected to the power circuit, and
an auxiliary coil on said D.C. switch ar-
ranged to receive current from the secondary
of said second transformer.

4. A selective A.C.-D.C. system for elec-
tric cars comprising a transformer having
its primary connected to the power circuit,
an A.C. switch, an actuating coil therefor
connected across the secondary of said trans-

former, a D.C. switch, an actuating coil

therefor in series with the primary of said
transformer, a second transformer having its
primary in series with the primary of said
first named transformer and in series with
the actuating coil of said D.C. switch, and
an auxiliary coil on said D.C. switch ar-
ranged to receive current from the secondary
of said second transformer.

5. A selective A.C.-D.C. system for elec-
tric cars comprising a transformer having
its primary connected to the power circuit,

an A.C. switch, an actuating coil therefor |

connected across the secondary of said trans-
former, a D.C. switch, an actuating coil
therefor in series with the primary of said
transformer, a second transformer having its
primary connected to the power circuit, and
an auxiliary coil on said D.C. switch con-
nected across the secondary of said second
transformer. |

6. A selective A.C.-D.C. system for elec-
tric cars comprising a transformer having
its primary connected to the power circuit,
an A.C. switeh, an actuating coil thereior
connected across the secondary of said trans-
former, a D.C. switch, an actuating coil
therefor in series with the primary of said
transformer, a second transformer having its
primary connected to the power circuit, and
an auxiliary coil on said D.C. switch con-
nected across the secondary of said second
transformer.

7. A selective A.C.-D.C. system for elec-
tric cars comprising a transformer having
its primary connected to the power circuit,
an A.C. switch, an actuating coil therefor
connected across the secondary of said trans-
tormer, a D.C. switch, an actuating coil
therefor in series with the primary of said
transformer, a second transformer having its
primary in series with the primary oi said
first named transformer and in series with
the actuating coil of said D.C. switch, and
an auxiliary coil on said D.C. switch con-
nected across the secondary of said second
transformer.

In witness whereof, I have hereunto set
my hand this 16th day of January, 1908.

GEORGE H. HTLL.

Witnhesses:
Hzurex ORFORD,
Bexsamin B. Huri.

45

o0

539,

60

65

70

70

R



	Drawings
	Front Page
	Specification
	Claims

