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To all whom it may concern:
Be it known that I, FREDERIC W. HILD,

a ecitizan of the United States, residing at |
Schenectady, county of Schenectady, State of

New York, have invented certain new and

useful Improvements in Electric - Railway
Systems, of which the following is a specifica-

tion. - - . | -

This invention relates to improvements in
electric-railway systems and switches adapt-
ed for use therein. | |

Of the drawings, Figure 1 is a diagram-
maticillustration of theinvention. Fig.2isa
similar illastration with additional improve-
ments; and Figs. 3 to 6,inclusive,are diagrams

of sectional conductor and surface-contact

railway systems embodying my invention.
In Fig. 1, U and U’ represent the coils of
two electromagnetic - switches, which are
grouped together in a set, each of said coils
being connected between a section of work-

ing conductor A and ground G. The switch-

brushes B are adapted to econnect each con-

ductor-section with the feeder through the

series coil O. The collector C is earried by
the car and connected to the motor-controiler
thereon and is of sufficient length to bridge
two consecutive conductor-sections.

which serves for both the switches in the sef,

and when the switch B is closed by the en-

gagement of the collector C with the corre-
sponding conductor-section the coil O 1s en-
ergized to raise the core R. This core R ear-

ries contacts N, which normally connect both

of the shunt-eoils U and U’ to ground; but
when the coil is actuated the contacts N are
raised, so that both shunt-coils are open-cir-

cunited. A pivoted lever L is raised when the

40

50 a shunt-coil of another group is actuated be- l

switeh B closes by the pin P, carried by the
switch, to a position above thedisk D,whichis |
earried by the core R, so that when the switch

B is closed and the eoil O energized the disk
D engages with the lever L, which engages be-

' neath the pin P’ to hold the switeh B elosed,

although the coil U has been open-circuited
by the raising of the contact N. The group
of shunt-coils 17 and U’ are not connected
with two consecutive conductor-sections; but

_ The se- |
ries coil O is connected with the contact I,

‘the coil O'.

il ol el =
'

| tween the times that the shunt-coils of the
first group are actuated. - :

In Fig. 2 is shown the coil O, connected to
contact T, as in Fig. 1.

ond series coil O’ is connected to a second

contact T/, insulated from the contact T. The
coil O’ has a greater number of turns than the
coil O, the latter being shown of thick wire in

order to distinguish from the coil O'; but in

practice the material of the coil O will prefer-

‘ably be of the same size as that of the coil O".
‘The brush B is provided with an extra por-

tion B’, which is adapted to engage with the

second contact T'. The two coils are nor-

mally eonnected in parallel with one or both
of the brushes; but asthe coil O’ has a greater
number of turns, and hence a greater length

of wire and resistance, most of the current 1s

shunted through the coil O, so that the lift-

ing power of the coil O'is very small. When
for any reason the current flowing from the
feeder to -the car through the coil O is not

sufficient to maintain the switch B in iifs

‘closed position, the switch tends to drop,

whereat all the current flows through the eoil

‘O’,which hasagreaternumberof turnsthan O
‘and holds the switch portion B’ closed against

the contact T'. The lifting powerof the coil
O’ is greatly increased, although a smaller
current is flowing from the line, because this
entire smaller current flows through it, where-

‘as when the ¢oil O wasin circuit only a small

portion of the greater current flowed through
A bad contact of the brush b
with the contact T may introduce sufiicient

resistance into the circuit of the coil O so
thatsufficientcurrent will be shunted through

the coil O’ to keep the switeh closed. The

lever L shown in Fig. 2 has the same func-

tion as that shown in Fig. 1, but a slot and
pin are employed instead of the two pins.

Coils U and U’ should generally pull the

switches up with sufficient force to cause the

brush B to engage with the contact T'; butin

case the condition should besuch that one of

In addition a sec- .
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these coils should not do this, but only pull

the brush B’ into contact with the contaet T,
the coil O’ would be adapted to raise the
core R. - -

This system embodies Tfeatures which may,
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1f desired, be advantageously employed in a | operated, as will be readily seen from the dia-

block or safety system, as it is clear that the
shunt-coils U and U’ of the electromagnetic

switches may be connected with any desired

conductor-sections in any desired manner,
and when one of the shunt-coils of a group

of switches is energized all the other shunt-
colls of the group are open-circuited through
the contacts N, and the conductor-sections
connected with the last-mentioned coils are
deénergized and a car moving onto one of
said sections is deprived of current. It is
also clear that any desired number of electro-
magnetic switches may be grouped together
and controlled by a single plate D, operated
by the series coil or coils of said group.
Figs.3to6,1inclusive,arediagrammaticillus-
trations of railway systems embodying vari-
ous modifications of my invention. For the
sake of clearness and in order not to com-
plicate the drawings unnecessarily I have
omitted from these figures the switch-actu-

‘ating coils U and U’, the series coils O and

O', the contact-plates D, and the contacts N.
(Shown in Figs. 1and 2.) Thesystem shown
in Fig. 3 corresponds to that shown in Figs.
1 and 2, in which but two switches are used

- 1n a single group, while in the systems shown
“1n Kigs. 4 and 5 three switches are used in
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each group. FIig.6 representsasystem made
up of alternate groups containing two and
three switches, respectively. In the systems
herein shown the energization of the section
of sectional conductor next in advance of the
car does not prevent the deénergization of
the conductor-section which the collector-
shoe has just left. . Neither does the energiza-
tion of one section prevent the simultaneous

energization of the section next in advance,

since these two adjacent sections are con-
nected to switches in different groups. A
single row of conductor-sections is used and

‘the cars may travel in either direction on the

track. The switches which are closed are
shown shaded and those ;which are open are
shown in outline.

Referring now to Fig. 3, K represents a car
carrying a collector C, which is econnected to
the motors carried by said car. (Motors not
shown.) K'and K®represent cars of a train,
the said cars carrying collectors C’ and 02,

- which are connected with the motors carried

535
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by said cars. (Said motors not shown.) A’,

A A3, At A° AS and A* are sections of the | and 3 containing two switches and groups 2

WOI‘klnﬂ‘ conduetor and are connected to the
feeder F by means of the electromagnetically-
actuated switches B. Asbefore, T'represents
the contact, which is common to each of the
switches in a single group and is directly con-
nected to the feeder F. The several groups
of the system are represented by 1 to 8, in-
clusive. The car K is taking current from
the feeder F through the shaded switch B of
group 2 and section A®of the sectional work-
Ing conduetor. As the said car moves for-
ward onto the succeeding sections the

| switches

oram. The car K’ is receiving current from
the feeder K through the shaded switeh of the

oroup 5 and the section A3 of the sectional
conductor. The car K? is receiving current
through the shaded switches of groups 6 and

7 and the sections A° and Aﬁ of the sectional
conductor.

In the system shown in Fig. 4 the seetlons
of the workmw conductor and switches are so

‘arranged as to allow the use of shorter sec-

tions. As before, I represents the feeder; B,
the electromagnetic switches; T, the common
contact of each group; K, K', and K?, cars op-
erated upon the track, and C, C’, and C? the
collectors carried by said cars, respectively.
In this system three switches are shown in
each group, said switches being controlled by
a single seriescoill. Asshown, thecar K is re-

celving current through the shaded switeh B-

of group 2 and the section A" of the sectional
conductor. The car K’ is receiving current
from the feeder F through the shaded switch
of group 3 and section A’. The switches of
group 3 control the sections AS, A9, and Al
Thecar K*isreceiving current from the feeder
through the shaded switch of group 4 and
conductor-section A¥ and also through the
shaded switch of group 5 and eonduetm sec-
tion A%,

In the svstem shown in Fig. 5 the same

grouping of switches as that ubed in Fig. 4

i1s used. The connections from the individ-
ual switches of a group, however, are differ-

ent from thesystem described. Forinstance,

the switches of group 3 control the sections
AP, A and A''. The car K receives cur-
rent from the shaded switch of the group 2

“and the section A of the sectional condue-

tor. The car K' receives current from the
feeder through the shaded switches B of the

groups 3 and 5 and sections A and A!® with

which the collector C' contacts. As shown,

the car K= is receiving current through the

shaded switch of the group 4 and the section
AV of the sectional conduetor. The car-col-

lector in this system may be made of collee-

tor-shoes spaced a short distance apart,

such as C, or spaced a considerable distance
apart, such as ¢’ and C2..

In Fig. 6 a compositesystem is shown the
being connected to the contaet-
studs of a surface-contact system, groups 1

and 4 containing threeswitches, respectively.
The car K, carrying the collector C, receives

1ts current from the feeder K through the

shaded switch of thegroup 1 and thesurface-
contact stud A%, The car K', which carries
the collector C', receives itscurrent from the
feeder F through the shaded switches of

groups 2 and 3 and the contact-studs A**

and A%,

What I claim as.new, and desire to secure

by Letters Patent of the United States, is—
1. In an electric-railway system, the com-

switches which control the said sections are | bination with the feeder, of a sectional con-
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ductor, eolleebmﬂ' means earrled by the car

for br 1dfrmfr eonsecutwa condunctor-sections,
eleetmma#netm switches which are adapted

to connect the conductor-sections with the

feeder, and a coil adapted to be connected in
series between the feeder and any one of sev-
eral conductor-sections, which coil is adapted
to control any of several switches which are
connected respectively with said several con-

duactor-sectlons.
2. In an electric-railway systewm, the com-

bination with the feeder, of a seetmnal cGON-
ductor, collecting means earried by a car for |

bridging consecutive counductor - sections,
electromagnetic switches which are ada,pted
to connect the conductor-sections with the
feeder, and a coil in series between the feeder

and any one of several non-consecutive con- ;

dactor-sections, which coil is adapted to con-
trol any of two or more switches constitut-
ing a set, the switches of which set are con-
nected with said econductor-sections.

3. In anelectric-railwaysystem, the combi-

nation with the feeder, of a sectional eondue-

tor, collecting means carried by the ecar for
| actuated by said series coll whlch open-cir-

bf‘ldﬂ'lﬂﬂ" eonsewtwe conductor - sections,
smteheb which are adapted toconnect the con-
ductor-sections with the feeder, shunt-coils

connected between the eﬂndu_ctor-sectieus.

and ground for actnating said switches, and
a cml adapted to be conuected in series be-
tween the feeder and any one of several con-
ductor-sections, said coil being adapted to
controlany of several switches whi ‘ch are con-
nected respectively with said several eﬂ-ndue-
tor-sections.

4, Inanelectric- mﬂway syatem tbe combi-
nation with the feeder, of a sectional conduc-
tor, electromagnetic switches which are
adapted to connect the conductor-sections
with the feeder, which switches are arranged

in groups or sets, and means whereby, when-

a switch is closed, its coil is open-circuited,
and the switeh 1s held closed 1ﬁdep6ﬂdeﬂl}l?

of its coil.
5. The combmatlan with a switch, of means

for actuating said switch, an independent ¢oll

energized when said switch is in its closed po-

Sltlm} and mechanical means opemtwely-

connected with said switech and moved into its
operative position by said independent coil

after said switeh is closed for holding the

switch in its closed position.
6. The combination with an electromag-

netically-actuated switeh, of an electromo- |
tivedevice which isoperative while theswiteh |

~is in one position and inoperative while the

Oc

switeh is in another position, mechanical
means actuated by said electromotive device

to hold theswitch in the position in which the |

electromotive device is rendered operative,

and means also operated by said electromo-

tive device for open-circuiting the actuating-
coil of sald electromagnetleally aetuated

switch.
7. The combination with an eleetmmaﬂ*-

745,436
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electromotive device which isoperative while

{ the switeh is closed, mechanical means inde-

pendent of the switch and actuated by said
electromotive device whereby the switeh is
held in its closed position, and meansaiso ac-
pnated bysaid electromotive deviee for open-
circuiting the actuating-coil of said switch
after the switeh has been closed by said ac-
tnating-coil.

3. The combination witha sw 1tf.,h of an elec-

tromotive device which isoperative while the

switeh is closed, of a pivoted lever which 1s

first moved by the c¢losing of said switeh, and
| is then moved by said device to hold Smd
‘switeh closed.

3. The combination with an electrm circuit,
including a series eoil, of a switeh in said eir-

euit, a plvoted lever meehdmeally connected
with said switeh, and a member actuated by

said series coil which engages with said lever
to maintain the switch closed. .

- 10. The combination with an electric eir-
cuit, inelading a series coil, of an electrically-
ﬂpamted &mtch for said clmmt a pivoted le-
ver which engages with said swweh a member

cuits the coil of said switch and engages with
said lever to maintain the switch closed.

11. The combination with a body which it
is desired to maintain for a time in a certain

‘position, of a magnet-coil having a ecertain
number of turns, which coil mdmtams said

body in its posumn while a certain eurrent is
passing through the coil, and a second mag-
net-coil hawng a, ﬂ'teater number of ‘Lums
than the first coil, throuﬂ'h which second coil

a current flows to maintain the body in posi-
tion,when said current is insufficient to main-.

tain said body 1in said pasnmn by ﬂowmg

through said first coil.

12. Thecombination withan electric S‘mteh
of a magnet-coil having a certain number of
turns, which coil maintains said switch in a

certain position, while sufficient current is
passing through the coil, and a second mag-
‘net-coil havingagreater number of turns than

the first coil, thmu ch which second coil a cur-

| rent flows to mamtam the switeh in 168 posi-

tion when said current is insufficient to main-
tain the switch in position by flo wing through
the first coil. |

" 13. The combination with an eleetrlc Cir-
cuit,of a switch therefor, one contact of which

[ is dwlded a coil hdﬁiflﬁﬂ‘ a certain number of

tarns, in series in said eircuit, connected with
one part of said divided eontaet and adapted
to maintain said switeh closed; and a3 second
coil having a greater number of turns,
ries with said cireuitf, in parallel-with the first
coil, connected with the other part of said di-

v1ded contact, and adapted to maintain the

said switch closed when the current flowing

in the ecircuit is insufficient to maintain the
- switeh closed by flowing through the first coil.

14. The cnmbilnatmn with an eleetrie ¢ir-

cuit, of an electromagnetic switch therefor;

‘netically-actuated switeh, of an mdependent of an independent coil having a certain num-

in se-
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ber of turns, and in series with said cireuit; |

a second independent coil having a greater
number of turns, in series with said circuit,

and in parallel with the first independent coil;
5 each of which coils canopen-circuit the coil of

sald switch when the switch is closed; and
means whereby either of said coils can hold
sald switch closed after the coil of the switeh
has been open-circuited.

15. The combination, in an electric cireuit,
of a switch therefor, a "eoil having a certain
number of turns, in series in said circuit, and
adapted to maintain said switch closed, and
asecond coilhavingagreaternumber of turns,
In series in said cireuit and in parallel with
the first coil, said second coil maintaining
sald switch closed when the current flowing
in the circuit is insufficient to maintain the
switeh elosed by flowing through the first coil.

16. In an electric-railway system, the com-
bination with the feeder, of a sectional con-
ductor, electromagnetic switches for connect-
ing the conductor-sections with the feeder;
an independent coil having a certain number
25 of turns, in series in each circuit between the

feeder and a conduetor-section; a second in-
dependent coil having a greater number of
turns, in series with said circuit, and in par-
allel with the first independent coil, each of
3o which independent coils ean open - circuit
the coil of the corresponding electromagnetic
switch when that switch is closed, and means

10
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whereby either of said independent coils can :

hold said switch closed after the coil of the
35 electromagnetic switch bhas been open- cir-
culted. |

- 17. In an electric- rallwa,y system, the com-
bination with the feeder, of a sectional con-
ductor, groups or sets of electromagnetic

40 switches, each switch being adapted to con- |

section with the feeder;

745,438

nect a certain section with the feeder; and
means whereby, when one switch of a set is
actuated, the coils of all the switches in the

set are open-circuited, and the switch which
has beon actuated is held in the position to

which it has been moved.

18. In an electrie-railway system, the com-
bination with the feeder, of a sectional con-
ductor, groups or sets of electromagnetic
switches, each switch being adapted to con-
nect a conduactor-section with the feeder, but
no two switches of a group being adapted to
connect consecutive sections with the feeder;
and means whereby, when one switch of a
set is actuated, the coils of all the switches
of the set are open-circuited, and the switch
which has been actuated is held in the posi-
tion to which it has been moved.

19. In an electric-railway system, the com-
bination with the feeder, of a sectional con-
ductor; groups or sets of switches, each
switch being adapted to connect a conductor-
and means whereby

when one switeh of a set is actuated, the

coils of the other switches in the set are pre-

vented from being energized.

20. In an electrlc-rallway system, the com-
bination with the feeder, of a sectional con-
duector, electromagnetic switches for connect-

‘ing the conductor-sections with the feeder,

an electromotive device operative when a
switch is closed, and mechanism whereby
said device holds the switeh closed.

In witness whereof I have hereunto set my
hand this 26th day of April, 1900.

FREDERIC W. HILD.

Witnesses:
BENJAMIN B. HULL,
MABEL E. JACOBSON. -
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