- {No Model.) | - 4 Sheets—Sh_eet 1.

C. J. VAN DEPOELE.
ELECTRIC RAILWAY SYSTEM.

No. 447,216, __ Patented Feb. 24, 1891,

[ ) i
i i

I

*_“: -

rer—
——
e —
———
-

—
dl—
=ere—
———
—

Jnvemt 07

39 |
,./q)'ift Me33¢d C/Za-?‘lf‘,s J. 7_62?)7_176]3 ocele

Heo.SF Sy
')ai”)%y b, ﬂt-to—mw%




(No Model.) 4 Sheets—Sheet 2.

C. J. VAN DEPOELE.
ELECTRIC RAILWAY SYSTEM.

No. 447,215, Patented Feb. 24, 1801,

n | P

RA
' N ‘%o

‘ﬂ.ﬁk ﬁn‘l-. .
o IR

1 P~ \
1 -l‘ I TY. Tl v S 547§
:ia 1 o IR o M1 @ IIIAIE » DTV o 2

— | I

——

R = e NG/ '
' 0 o 549 ¢
e O
LT
A\
QZf;ify.EE T11
i
J Jd o L (O K A
ooy [T T
| ”] | | l i| |
lgllhl JIT' l[li | _ |l[“ L“??: |I|t1
; *'IH r. | - J p | 3
_ iy, Jh%i | ;“‘“ ) ' leh i %
i | ] — ' | 1
T ‘W‘ : ———l= T i
! H i 4] ’ 4 “ /
- 1 4 1 - {||S | !l~
T], It 3 t' | [ g H
iy, [“[ ! ] | []] ‘[ it 1
{““ ]!]*“1 - [””' I I[ IH{ i““ I
e L
— U S - - - -
T ~ T . EIW/?’# i i
+ —
Ly A B | = | (A -
r“:":-?:i His | i , | !‘| =
_ il =
;:_Zf i | t:fn ) .-';;
= M) = =y
_ \ =1 v Jnventor
N0 o | [
A nmesses

Crharies J. Varllepoele

?é'ﬁ r:-)*? oca«,,,ﬁh B 7
@, MWI ' !

Clitoon ety

THE NORRIE PETERS €O, PHOTO-UTHO,, WABHINGTON, [, C.




(No Model.) 4 Sheets—Sheet 3.

0. J. VAN DEPOELE
ELEGTRIG RAILWAY SYSTEM,

No. 447,215 ‘Patented Feb. 24, 1891,

| nalls & MRS
» e — _ == F “|H

il
|
I
r!; LA hiventor
| | : . _ . ‘
ORiErreasea . Charles J. Vanllepocle
e £ L3
tf"'#(f:* Ry c:[lmuuf"b “
C 8 sSE e . 9 ‘
. @-H@EHEH

THE NORTIS PETERS 0., FHOTO-LITHO., WASHINGTON, O. C,




(No Model.) ' ' 4 Sheets—Sheet 4.

C.J. VAN DEPOELE.
ELECTRIC RAILWAY SYSTEM.

No, 447,915, . Patented Feb. 24, 1891,
/

\

. N

IS

A3
£
A3
3
Z

¢
] 4
I
i
:
I 0
I R
l \
: i
: N
vy : -
N ;
\
\-.._ ___,/f

{
| ‘0 _ Inventor
N ban o an y , y
“g@b fr1ea8ea S? Charles J. Yo Dlepoele
FHoo ST, Lot L By '

l' Fo o G’"{[‘

THE NORRIS PETERR CO., PHOTO-LITHO., WASHINGTCN, D, C.




10O

20

ba

_F1

30

35

40

45

50

UNITED STATES PATENT OFFICE.

CHARLES J. VAN DEPOELE, OF LYNYN, MASSACHUSETTS.

ELECTRIC-RAILWAY SYSTEM.

SPECIFICATION forming part of Letters Patent No. 447,215, dated February 24, 1891,

Original application filed March 7, 1889 Serial No. 302,287, Divided and this application filed November 8, 1890, Serial No.
370,739, (No model)

—— e -

To all whom it may concern.:

Be it known that I, CHARLES J. VAN DE
POELE, & citizen of the United States, resid-
ing at Lynn, in the county of Essex and State
of Massachusetts, have invented certain new
and useful Improvem ents in Eiectric-Railway
Svstems, of which the following i1s a descrip-
tion, reference being had to the accompany-
ing drawings, and to the letters and figures

of reference marked thereon. |
My invention relates to electric rallways,

and comprises an improved system of supply-
ing and distributing the current energy to
the working-conductors thereof; and it con-
sists in a system of supplying currents of low
tension to long lines of conductors, which
could not be aceomphsbed eeonomlcallv by
direct transmission from the generating-sta-
tion, owing to the great size and cost of the
neeeqsm) conductors and the large percent-
age of loss always attending the tIcLﬂSlDISbIOD
of heavy currents of low poteutml over long
distances. I accomplish the desired 1esult%
by locating at desired intervals along the line
of railways converters or generators adapted
to be operated by currents of high tension,
which may be economically transmitted from
a generating station or stations located at the
most favorable points for the economical pro-
duction of current. In many instances it is
undesirable or impracticable to so place the
cenerating-station with respect to the line of
the rmlwa} and its ramifications that eco-
nomical transmission of current from the gen-
erator can be accomplished. By the use of a
primary supply-current of relatively high po-
tential traversing the iine of the mllway the
sald primary eouduetmb can be thoroughly
isolated and protected and suitable connec-
tions run therefrom to a sufficient number of
tension - reducing devices located along the
line of the railway and connected to the ex-
posed working-conduetors from which the
traveling motms receive their current. Fur-

thermore, I provide automatic means for start-

ing and stoppmﬂ thetension-reducing devices,
50 that the primary current will not- “be need-

lessly consumed.

it

‘Assuming the poteutml of
the primary current tobe two thousand volts,
an be conveyed a long distance over Sllldu

]

| tracks of an electric rai

electric railway

conductors without great loss.
sufficient numberof tension-reducing devices,
which are hereinafter referred to as “convert-
ers,” the working-condnetors can be supplied
with current at a much lower potential than
would be practicable it furnished direct from
a generating-station. In practice I find that
a pressure of one hundred volts between the
working-conduetors will greatly reduce the
tendency to the formation of arcs between
them when placed close together, as is neces-
sary 1n sub-surface conduits, and further-

more a current of such or lower potential is

much less liable to leak and be wasted. The
system 1s equally applicable to the overhead
and underground methods of distribution in
s, and while I show and de-
seribe the system as operating with convert-
ers of the continuous-carrent type it will be

understood that substantially the same ar-

rangements may be utilized in connection
with an alternating primary or supply cur-
rent,or with an alternating supply and dis-
tribution, or an alternating supply-current
only with continuous current distribution
from the converters to the working-conduct-
ors.

Means for carrying my system into effect
are shown in the accompanying drawings
and will be referred to in the following de-

sceription and claims.

Figure 1 is a diagrammatic view of an elec-
tric-railway system embodying my invention.
Fig. 2 1s a view in elevation, showing a form
of self-regulating converter. Iig. 3 is a dia-
orammatic view of a different form of con-
verter. Fig. 4 i1s a detail view of the field-
magnet of the converter seen in Fig. 3. Tip.
5 is a view in perspective, Showmﬂ parts 01
an electric railway or railways with a4 CON-

verter and the line-connections of both pri-

mary and secondary circuits. Iig. 6 is dia-
crammatic view of an electric-railway sys-
tem embodying certain features not shown
in the other views.

As indicated in the drawings, A A’ are the
Iway,and B B are the
working - conductors thereof, which, though
indicated as between the rails, may be either

in that oradjacent position in an underground
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selves. (See Fig. 5.)
C is the weneratme—statlon which may oc-

cupy any oonvement poqmon with reference
to the railway. |

C’C? C® Ctaretheconverters, receiving cur-
rent by conductors p n, e*;tendme‘ from the

high-tension supply- oonduotors P N, extend-
ing from the generating-station and travers-
‘ing the line of the rmlwey or any other de-
sired route with reference to the location of
Connections b b’ extend from

the converters. .
the secondary circuits of the respective con-
verters to the-working-conductors B B’, sup-
plying the current to “the traveling motors

The number of converters used in connec-

tion with any one system of railways will
depend upon the length of the line, its ar-

rangement, and the potentlal desired in the
A portion D
of the railway is shown upon the outside of
and running parallel with the portions D’ D?
thereof, so that by connecting the secondary |
circuit of the neavest converter with all the
adjacent lines of working-conductors fewer
converters will be needed to supply the nee-
- essary working-current.

tions. are indicated at b? b bt DS,
are shown as connected in multlplef

secondary or working current.

verters a
arc with the primary supply-circuit; butthey

may also be connected in series, if desired.
They are also shown in multlple -arc relation
with the working-conductors, so that the eur-
rent from each converter mll flow into the
said working-conductors and travel in either
direction from the puint of connection. The |

converters are therefore 1o be arranged . at
such distances apart that their respeotw

currents may traverse one- -half the distance
between the converters in either direction
and be able to maintain the normal potential
along such port,lons of the working-conduct-
“When the primary current is turned on,
the converters will all be thrown into action |
until the current in the worklnﬂ'-oonduotore
reaches the desired potential, when, if no cars
are running and no current oonbumed the
converters will stop and the consnmptlon ot

ors..

primary and productionof secondary currénts

cease until the potential falls, when they will
be again rendered active,
desn‘ably provided with automatic means for
being started and stopped, said means being
aetuated by the rise and fall of potential in

the worklnﬂ'-oonduotors

As shown 1n connection with converter O’ |

two solenoids d d’ are provided. The solen-
old d is of relatively high resistanee, and is
permanently connected in derivation from
the working-cireuit by conductors d? d3, and
18 prowded with a suitably-laminated or sub-
dividediron plunger K, to the lower portion of
which is attached a olromt breaker e. The

solenoid d’ is of relatively low 1'e81st¢moe and
is connected with the conductor b, extendmﬂ
from the secondary circuit of the converter,

Su(,h cross-connec- .
The con-.

an adjustable tension-spring g.
is connected with the prlma,ry supply-con-
ductor N, asby conductorg’, and carriesa con-

447,215

conduit or suspended above the line of way | and its termlnd,l extends to a contact ¢/, ar-
or B’ may be represented by the rails them-

ranged in juxtaposition to a contact €% car-
rled by the cireuit-breaking lever e, the con-
tact ¢* of the lever e being “connected by con-

ductor e®with the worklng conductorB’ The

solenoid d’is provided with an iron plunger

T, also subdivided, connected to a pivoted le-

ver G,provided-at its opposite extremity with
‘The lever G

tact f, dda,pted to engage with a contaet f’
upon a conductor /% to the negative primary

cireuit of the con verter The coresorplungers

E_F are mechanically connected so that they

The convertersare |

;|

move together.

it to become active.
working-circuit increases or reaches the pre-

out of circuit and direct connections.
‘When current is consiuimed within the limit.
of supply of an automatic converter, the po-
tential will at once drop, when the converter

- The normal condition of the
spring g 18 to raise its end of the.lever and
force down the plunﬂ'ers E F, ¢losing both
sets of contacts e’ ¢* and f f’ thereby olosmﬂ*
both e¢iretits of the oonverter and causing
As the potential in the

determined standard the resistance of the

solenoid d being approprmtely adjusted, the
said solenoid w111 at such point become suf-

ficiently energized to raise its core E, and

4W1th it the core F, against the tenSlon of the

spring ¢, and- by opening both the primary

and secondary cireuits of the converter stop
its action.
"mﬂ'-oonduotor as on the consumption of cur-
:rent by a motor traveling wifhin the limit
of supply of said converter, will weaken. the
solenoid d to such an extent that the ténsion-
spring ¢ will fored down the’ cores E F, close
the contacts, ‘and start the converter the
primary cireuit -closing first and secondarv |

lastly.

A fdll of potential in the work-

In practlee it. 18, however found de-
sirable that one or more of the converters—

say, for example, ? O“——ehould be kept con-
tinuously in operetlon in order to furnish eur-
rent to energize the solenoids d of the auto-
matic oontrolhnw devwes with wluoh the al-
tomatic converters are prowded——ln other
words, to mainfain the poténtial of the line
and. prevent the qtartuw of the oonvertere

IIIII

.oonsumed Theee maln oon\ ertere md,y be

prowded w1th automatic controllers also, for
use in case’of aoeldent but when operatmw
oontmuously the . automatw devices are cut
made.

will start and feed mto the WOI‘kIIIU circait,

as desorlbed

Unless one or more con Verters are kept con-
stently n Operatlon all the converters would
start at once, raise the potentlel of the work-

ing cireuit to the desired point, and then all

st0p ‘Theréforethe working-conductors must

be supplied contintously wrth current of suf-
ficient strength to opemte the converter-con-
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this manner ﬂ'reat economy in the consump-




[O

20

3C

4.0

50

55

b

verter €. _
rent almost entirely from the converter C/,
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tion and produetion of current can be effected;
but at the same time any desired quantity
can be supplied at any part of the line.

In the diagram Fig. 1 five motors are in-
dicated, respectively, at 1 2 34 5,the said mo-
tors being 1n operative relation to the work-
1ng-conductors. In the positions shown the
motors 1 and 5 will receive their current
mainly from the converter C% althouglh some
current may also be supplied from the con-
The motor 5 will receive its cur-

motor No. 2 will receive its current from the
converter (7, and motor No. 4 will be supplied
from the converter C* and partly from C°
1The respective motors therefore being sup-
plied with current from the nearest convert-
ers, on passing beyond the limit of supply of
one converter current will flow to them from
the next adjacent one, the drop in potential
caused by the proximity of the motor being
sufficient to throw the converters into action
automatically and as may be desired to keep
up the necessary supply of current in the
working-conductors. In the case of a rail-
way running a large number of cars the con-
verters will be made large enough to supply
the necessary quantity of current within their
limit, and . the capacity of a railway can be
readily increased or diminished by using eon-
verters of the desired capacity rather than
increasing or decreasing their number.

In Kig. 5 1 have shown a portion of an
electric railway in which the supply con-
ductor or conductors are suspended along the
line of travel and a portion in which the work-
ing or supply conductors are ineclosed within
a sub-surface conduit, a converter being also
shown with connections to both systems. In
said Ifi1g. 5, C° I8 a box or casing enveloping
and protecting the converter. The casing is
desirably a strong metallic box to insure im
munity from unauthorized interference. The
protective casing 1s lined with wood or some
othernon-conducting substance, which should
be thoroughly insulated with a waterproofing
compound, when 1t will serve as an insulat-
ing protection to the mechanism and also pre-
vent the converter from being affected by
heat, cold, or dampness. This is very desir-
able, forin many instances the converter-box
will be located in positions where, if not
thoroughly protected, it would be liable when
stopped to receive the water of condensation
from the atmosphere and ifs insulation be
thereby rapidly injured. When protected as
suggested, the heatgenerated by the machine
will be retained in the box and serve to pro-
tect the apparatus from accumulations of
moisture by condensation during its period
of rest.

A’ represents one rail of the track, and B?
a portion of thesub-surface conduit arranged
along the line of travel and between or adja-
cent to the rails of the track. As indicated,
the conduit contains one or more conductors

]

ing represented by the track A’. The con-
ductors B I3/ issuing from the converter-box,
represent the secondary circuit of the con-
verter and are connected, respectively, to the
conductor B? in the conduit and the track
rail or rails A. It will be understood that I
may also use a conduit provided with two
working-conduetors, in which case the rails
are not utilized as conductors in any form. I
may also, as stated, suspend the working con-
ductor or conductors along the line of travel
istead of burying them in a sub-surface con-
duit.

extending above the line of way, of which A?
Arare the rails. Conductors BT B®, extending
from the secondary circuit of the converter,
are connected with the conductors B* B,
The suspended supply-conductors B* B% are
sustained from cress-wires H I or equivalent
means attached to poles I, arranged on oppo-
site sides of the line of way. It will be ob-
vious that a convenient disposition of the

primary circuit will be to support the wires
> N upon the poles I, where they may be con-

veniently disposed, and at such a distance
from the ground and from adjacent buildings,
&c., as to be very efficiently insulated and
practically inaccessible. It may, however, be
desirable, in order to provide against any pos-
sibility of accidental contact between persons
or crossing telephone or telegraph wires, to
carry the high-tension primary conductors
underground, substantially as indicated with
reference to the conduit portion of the rail-
way seeninsaid figure. Theparticular means
of insulating the said high-tension conductors
and the exact manner of their disposition are
not material, since they will be disposed of
in the manner found to be the most desirable
in practice.

As here shown, the converter is arranged
and connected so as to feed into two separate
ratlway systems, one represented by the sub-
surface conduit, the other by the overhead
conductors. While this is a perfectly practi-
al arrangement where it is desired to use
current of the same potential upon both lines,
it will be understood that it is shown chiefly
for convenience of illustration.

In many instances it will be found desir-
able to provide means for cutting out por-
tions of the main working-conductors—for
example, in case of fire, or where a portion of
the roadway is blocked, the working-conduet-
ors damaged, or the railwayv otherwise ren-
dered inoperative, when it would be extremely
desirable to cut out that portion of the work-
ing-conductors, and thereby avoid the waste-
ful consumption of current flowing thereover
and possible leakage on account of accident.
Such an arrangement is indicated in Fig. 6,
in which Is seen a working-circuit B B/, sup-
plied by four converters €' C* C3 CY, placed for
convenience at cquidistant points upon the
saldconductors. ThemaincondnctorBissepa-

5%, the return or other side of the circuit be- | rated at points about equidistant between the

&

Such an arrangement is also shown in
IFig. o, I3* 3" being the suspended conductors
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several converteis by insulated sections Y'Y |'loads.

Y?, the said insulation being bridged by con-

ductorsyy, connected with each set of whichis

aswitchZ. When the switches Z areall closed,

the several sections D® D* D® D¢ are all united
through the switch-conductors ¥ and switches

Z. By opening any two of the switches Z
the intervening section of main conductor
will be cut out of the circuit. Switches z.are

also provided 1in the primary circuits of the

converters, and it will be obvious that the ac-
tion of any converter can be prevented by

 opening its supply-switch 2, although unless
its working-conductors are also cut out of

circuit current might flow through the other

- sections into the converter. A fuse-box Z’is
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placed in the working-circuit of each con-
verter to preventinjury from the flow or pro-
duetion of excessive current.

As indicated in Fig. 6, no cut-out is pro-
vided for the main circuit between the con-
verters C C% since the continued action
thereof will be necessary to the operation of
the line.

converter or converters: In case of accident

to any portion of the line the desired number
of converters, no matter where located, can.
of course be arranged to run continuously to.

provide the initial eurrent, the remaining
converters or those upon the remaining op-

erative sections of the line being operated

automatically, as described, and any desired

arrangement of the working-circuits may be |

employed without departing from the inven-
tion. The fuse-boxes and another method of
regulating and controlling the supply of the

current to the working-conductors form the
subject of a separate application filed April

13, 1889, Serial No. 307,131. |

In Fig. 2 isillustrated a form of continuous-
current converter or motor-generator suitable
for use with my system. 'The machine com-
prises two sets of magnets J K and separate
armatures L. M, rotatably mounted between
the polar extensions NS and N’ and S’ of the
separate field-magnets. One armature acts
as a motor and is supplied with eurrent from

Cuat-outs will, however, be provided
wherever desirable, since any portion of the-
line can be operated independently by its |

the primary main conduectors P N. The other

being suitably wound acts as a generator, be-
ing driven by the motor-armature, and sup-
plies current of the desired potential directly
to the line through the automatic controlling
devices and thence toline. The armature L
1S wound with a few turns of wire and may

be connected in series with the primary cir-

cuit. Itsfield-magnet is wound with twosets
of coils, ore set 7 7" being in series with the
main supply-conductors and sufficient in
quantity to start the motor. The main bod

- of the field-magnet coils is represented by the

~coilsll,which are connected in shunt relation-

to the motor-armature L, which is therefore
practically a shunt-wound motor operated by

a current of constant potential and will run | 502,287. Being a divisional application, all
at practically constant speed under varying matters shown and described but not herein-

447,215

The field-magiiets of the generator M
may also be wound in shunt relation to the
armature, although it may in many instances

‘be desired, for more perfect regulation under
| the great variation of load under which it op-
-erates,towindits field-magnetsasacompound

generator,and such winding is here indicated.

‘The coils & &’ on the cores of the field - mag-

nets K represent a few turns of the main eir-

cuit supplied by the armature M, while the
coils O O’ are connected in shunt relation
With this arrangement a sudden

thereto. |
drop in the potential of the main working-cir-

-cult, resulting from large demands for current
by the traveling motors, will cause a greater

flow of current throngh the series coils % %/,

tending to sustain and increase the strength
of the field-magnet of the generating-arma-

ture and enable it to furnish the necessary

current to its working-circuit.
In Fig. 3 a different form of converter or
‘tension-reducing device is shown,in-'which an

iron ring Q. is wound with two separate cir-
cuits divided into separated insulated sec-
tions, the sections alternating around the ring.
R are the coils of one circuit, and ¢ of the
other. The coils R represent the primary cir-
cuit, and each coil is connected by a terminal
r with corresponding segments of a commu-
tator S.

the iron core and coils ¢ R is rotatably mount-

ed a central shaft ¢ and field-magnet-U. (In-

dicated in dotted lines in Fig. 3 and shown in
full in Fig. 4.) Upon the shaft is:secured a
cross-arm or cross-arms V, provided with two
pairs of commutator-brushes » v and W W".
The respective commutator-brushes are insu-

lated each from the other and bear upon the -
surface of the commutators ST. The main

primary current is supplied. to the primary
colls R by the rotation of the arm V, and said
primary current 'is led to the commutator-
brushesv v’ by suitable connections p n, lead-
ing from the main conductors. The field-
magnet U is supplied with current from the
same source,desirablyinderivation therefrom,
through conductors p” n’, extending from the
commutator-brushes v 2" and making contact

with insulated surfaces:marked, respectively, |

+and — o |
The commutator-brushes W W/ are con-

nected with and deliver their current to the

main conductors BB’ through branch con-
auctors B B, connected in any suitable man-

ner to the said commutator-brushes.

Many desirable forms of current-converter

or-tension-reducing apparatus may be utilized -

in connection with my improved system—as,

y | tor example, the apparatus shown and: de-
scribed in Letters Patent No. 298,431, granted

| to me May 13, 1884. -

_This application is a division of a prior ap-

plication filed by me March 7,1889, Serial No.

r .

The coils ¢ are similarly connected
by terminals q” with the segments of a- second
commutator T. Within the ring composed of
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aiter claimed continue to form part of the
above-mentioned parent case.

- Having described my invention, what 1
claim, and desire to secure by Letters Patent,
18—

1. A system of supplying and distributing
currents for eleetric railways, comprising
working-conductors along the line of way, a
circuit supplying currents of relatively high
potential, main tension-reducing devices con-
nected with the high-tension cirenit and con-
tinuously supplying carrents of lower poten-
tial to the working-conduectors, and auxiliary
tension-reducing devices distributed along
the line of way and provided with automatic
means for closing the circuits and rendering
the auxiliary converters operative nupon a fall
of potential in the working-circuit, substan-
tially as deseribed. |

2. A system of supplying and distributing
currents for electricrailways, comprising nor-
mally-continuous working-conductors along
the line of way, a circuit supplying currents
of relatively high potential, a plurality of
tension-reduecing devices ‘distributed along
the line of the railway and arranged to re-
ceive high-tension supply-current and to sup-
ply current of reduced potential to the work-
1mg-conductors, the intervals between the con-
verters being arranged in accordance with
the electro-motive force of the working-cur-
rent andthecapacity of the circuit, and means
for cutting out of the main working-circuit

the portions thereof supplied by any of the

35

40

6o

converters without affecting the operative-
ness of the remainder of the system, sub-
stantially as described.

3. A system of supplying and distribut-
ing currents for electric railways, comprising
normally - econtinuous working - conductors
along the line of the railway, a supply-circuit
carrying continuous currents of relatively
high potential, a plurality of tension-reduc-
ing devices of the continuous-current type
distributed along the line of the railway and
connected in multiple are with the work
at Intervals, connections between the high-
tension supply-conductors and the primary

circult of the convertersand between the sec- |

ondary circuits of the converters and the
working - conductors, and automatic means.
for opening the converter-circuits when the
potential of the working-conductors is nor-
mal and for closing said circuits and opening
the converter upon the fall of the potentialin
the working-cireuit in the vicinity of the con-
verter, substantially as described.

4. In a system of supplying and distribut-
ing currents for electric railways, a working-
conductor extending along the line of way
and having double or looped portions therein,
a plarality of tension-reducing devices con-
nected with said working-conductors at in-
tervals therealong, cross-connections extend-
ing between and uniting adjacent portions of

the working-conductors, a primary supply- |

anll]

circuit carrving currents of rvelatively high
potential, and connections between the pri-
mary circuit and the primary cirvcuit of the
tension-reduecing devieces and Dbetween the
secondary or current-generating portions of
the converter and the working-conductors.

5. In a system of supplying and distribut-
ing currents for electrie railways, the combi-
nation, with a tension-reducing or current-
converting device, & primary supply-circuit
therefor, and a secondary consumption-cir-
cuit in connection therewith, of means for
automatically controlling the action thereof,
comprising separable contacts in the primary
circuit, separable contacts in the secondary
circuit, means normally holding said contacts
together, and a solenoid of relatively high re-
sistance connected in the working-cireuit and
acting, when sufficiently energized, to move
the contacts and open both primary and sec-
ondary circuits.

6. T'he combination, with a tension-reduc-
ing orcurrent-transforming device,of primary
and secondary ecircuits therefor, separable
contacts in both ecircuits, a spring-actuated
lever provided with a contact adapted to en-
gage a second contact to close the primary
circuit, a plunger connected with said lever
and moving in a solenoid of relatively high
resistance spanning the working-circuit, a
second plunger also connected with said le-
ver and moving in a solenoid inecluded in se-
ries with the secondary circuit of the con-
verfer, a second contact-carrying arm con-
nected with said plunger and controlling the
working-cireuitof the converter,andatension-
spring normally holding the levers and plun-
gers 11 position to cloge both sets of contacts,
whereby when the potential of the working-
circuit is sufficiently high both plungers will
be raised and both sets of contacts opened
and upon a fall of potential in the working-
cireult the tension of the spring will move
the partsto close both sets of contacts, thereby
completing the primary and secondary cir-
cuits of the converter and rendering the same
active. _

7. A confinuous converter comprising an
armature in circuit with the primary supply-
current, an armature operated thereby and
acting to genecrate currents of the desired po-
tential, and field-magnets for both armatures,
sald field - magnets being provided, respect-
1vely, with energizing-coils connected in shunt
relation to their respective armatures and
with additional coils placed thereon and con-
nected 1n series with said armatures and with
their working - circuits, substantially as de-
scribed. _

In testimony whereof I hereto affix my sig-
nature 1n presence of two witnesses.

CIIARLES J. VAN DEPOELE.

Witnesses:
FRANKLAND JANNTUS,
Wi D. Poor.
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