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To all whom 1t may concern.:

UNITED STATES PATENT OFFICE.

MATHIAS A. LAZAREFF, OF NEW YORK, N. Y.

ELECTRIC RAILWATY.

Wo. 894,217.

Specification of Léttera Patent. -

- Patented July 28, 1908,

 Application filed Feb_ruary 6, 1907, Serial No. 355,572.

Be it known that I, Matrias A. Laza-

. REFF, 2 citizen of the United States, and a

- resident of the ‘city of New- York, in the.
- county of New York and State of New York,

~ especially to prevent collisions.

-4 wiil describe my invention in the follow-

r'ranged to béréuplpor'ted along side of and }fa,r-
S

allel with the rai

13 which form the track as
show o R

1o e, 1.

31 designates a third-rail or conductor

trical supply. This conductor may be

5 which 1s supported by the housing and partly ¢g -
~United States of Anierica, have invented | inclosed thereby. =~ = - -
certain new and useful -Improvements in‘| - 32 is an independent contact strip which
‘Electrie Railways, of which the followingis a | may be used in conjunction with the rail 31.

~ -specifieation. L o - .| The upper portion of the housing covers these
10 My invention relates to new and useful | two contact rails and the depending lip 21 ex- g5
- improvements in electric railways and con- | tends down across these two contacts and
. sists in the novel arrangement and construc- | partly under them at 22 as is clearly shown
- tlon of paris herein shown and described. | in F ig. 3. | -
. Lis'particular object is to provide means for | 30 designates a'main-line conductor from a
5 1nereasing the safety of electric railways and | power house or other suitable source of elec- 70

placed within the housing and secured n

‘ing specificas _
“features thereof in clabms. - .
G Reterring to the drawings, Figure 1 is a |
~sectional elevation of a railway-car showing
1}%? invention applied thereto. Fig. 2 is a _ DY '
‘pian view: of certain parts of my lnventicn | the sections of the strip which forms the
‘which are arranged within a housing, this | third-rail are designated by 314, 31® 31¢
‘view showing-the upper portion of the hous- |-and 31°, and the contact strip in these sec- g
mg removed or sectioned, the section being | tions is designated by 324, 32®, 32¢ and 32°
- taken through the line 2—2 of Kig. 3. Fig. | These various sections are .separated from
3 1s.an-end elevation, in séction, of some of | each other and divided electrically by means
~the parts shown in Fig. 2, the section being | of insulation 33. = e
taken through the line 3-—3 of Fig. 2. Fig.4 | Situated at or near the pomts at which the
s a diagram of electrical circuits and certain | insulation 33 ‘divides the adjoining sections .
parts which are used in-conjunction there- | of the third-rail and contact strip I place elee-
with showing a preferred system of electrical | tromagnetically actuated switching and lock-
connections between the various parts of my | ing'.devices which are arranged to be auto-
apparatus. Fig. 5 1s a front elevation of | matically operated by the movement of the
~a-semaphore “or signal device which I use | collector-shoe of a car over the third-rail and
I conjunction with my invention. Fig. 6 | contact strip. These switching and locking
shows In cross-section a modified form of my | devices comprise a plurality of electromag-
third-rail and an electrical contact strip | nets and associated parts. which I will now -
which may be fused in:carrying eut my in- | describe, reterring especially.to Figs. 2 and 3. a5
Svention. . - " | Tnthese ficures 34 and 35 designate brackets
Like chardcters of reference desighate cor- | which are connected with the adjacent ends -
responding parts in all the figures. . of two sections 314 and 31° of the third-rail;
10 designates a railway-car of any desired | the outer ends of which form stationary can-
torm of construction. 11, 11 are its wheels | tacts upen which: spring-contacts 36 are ar- 109
which are Journaled to the car as shown at 12. | ranged to bear. ' These spring-contaects are.
- 13, 13 designates the rails over which the | attached to the ends. of a lever 37 which is
car 18 arranged to run. Motors on the car  pivoted at 38 to the housing and which 1S .
are designated by 14. B connected to the main-line conductor 30 by
1513 a contact-shoe carried by the car. mesas of an-auxiliary flexible conductor 39. .105°
20 designates a housing which is arranged | At a point intermediate the pivoted con-
- to cover and inclose a main-line conductor | nection 38 and the spring-contact 36 a recip-
.- and various other apparatus which T will de- rocating rod 40 is connected as at 41. At the
~scribe.  This housing may be of weod or| left-hiind end of the reci rocating rod 40 a
otner non-coiducting material and is ar- | core or plunger 42 ie&t,ta.cﬁed and this core or 119

cation and point- out the novel | place by means of brackets such as 23.

" | The third-rail 31 &nd the contact strip 32
are arranged to be divided up into sections of 75
a predetermined length. These sections are

designated in Fig. 4 by A, B, C and D, and

z5

8h

a0

TN
(i |

o
"‘:::; .

58



2

plunger is arranged to be attracted by & solen-
oid coil or winding 43. This core and wind-

ing forms an actuating magnet. One end of

10

15

this solenoid is connected to the main-lne
conductor 30 by a wire 44, and its other end
is connected by a conductor 45 through the
winding of a solenoid 50 and conductor 55 to
the conducting strip 32*. | o

The solenoid 50 constitutes a part of a
locking magnet of “which 51 designates the
core. A locking member or pawl 52 1s at-
tached to the upper end of this core and is
arranged to engage with & projection 46 upon
the reciprocating rod 40. ~A. spring 57 1s ar-
ranged to hold the pawl normally out of 1ts
locking position. The lower movement of

the core 51 may be limited by means of an

25

30

35

40

45

~ they are constantly

o

8b

80

65

adjusting serew 53 which is heid in place by a
bracket 54. )

To the right-hand end of thé reciprocating
rod 40 a core is attached, similar to that al-
ready described ‘which core codperates with
o’ solenoid magnet 47, the various parts of
which are similar to those already described.

56 designates a ocking magnet similarto

the magnet shown at 50, and the solenoid
magnet 47 and the locking magnet 50 are
connected between the mam-line conductor
30 and the contact strip 32° in the same
manner that the solenoid magnet 47 and the
locking magnet 50 are connected between
the main-line conductor 30 and the contact
strip 324

It may be seen that under usual conditions
the pivoted arm 37 will remain in its central
position and that it will be held in such posi-
tion by the action of the springs 36 against
the contact brackets 34 and 35. In this
manner the sections -31* and 31% of the
third-rail are in electrical contact with the
main-line conductor 30 and are thus supplied
with voltage from the source of supply
through the flexible conductor 39, the piv-
oted arm 37, springs 36 and brackets 34 and
35.- It may be seen that under usual condi-
tions the solenoid actuating magnets and the
locking magnets are not energized, but that
connected with the main-
line conductor 30 and with the sections 32°
and 328 of the contact strip; thus the third-
rail is. normally a live l'ézii.. The third rail
then is normally energized and 15 always
ready for use throughout all parts of the sys-
tem, except at such sections whieh are teni-
porarily cut out automatically m the manner
which T will describe. _

The operation of this device ts as follows:
liet us, {"or exanple, consider that the con-
tact-shoe 15 has 11)3(%11 carried by the car un-
til it rests upon section 31% of the third-rail
and 328 of the contact or conducting strip.
it is disgrammatically shown in this posttion
in Fig. 4. The contact-shoe 15 is connected
in any of the well known mannérs through
the various parts of the electrical apparatus

-

L

-

nated by G in Fig. 4.

‘bracket.
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on the car with the ground which is desig-
Tt mav be seen that

when in this position a circuit is elosed through

actuating magnet 47, locking magnet 56, con-
ducting strip 32% and the shoe 15 to the
ground. Thus the actuating magnet 47 and
the locking magnet 56 become energized.

These in turn will cause the Teciprocating

rod 40 to be pulled over 'to the right and will
thus cause the pivoted lever 37 to be moved

-until its spring contact, which bore upon

bracket 34, will be moved away from this
Tn the left-hand portion of Iig. 4
the parts are shown moved into their new
position. It may be seen from this portion
of Fig. 4 that the current supply from the
section 318 of the third-rail is thus cut ofl.
The locking magnet 56 is energized and
causes the locking-pawl which it controls to
be moved up into {)ocking engagement with
the right-hand projection 46 on the recipro-
ating rod 40 so that the parts are thus
locked and held in their new operative posi-
tion. At the same time when the car has
reached the position above described, 1t may
be seen that a circuit is also closed through
the actuating magnet 45 and locking magnet
50 of the middle set of magnetically actu-
ated switching devices, and that the pivoted

lever 37 of this middle set is moved over to

the left so that one of its contact springs 36
is moved away from the bracket 35. 'Lhe
electrical supply is thereby cut off from the
section 31°¢ of the third-rail and the movable
parts are locked in this new -Position. _

From the.above it may be seen that the
seetion of the third-rail over which the car1s
running is supplied with line potential from

which the car and its motors may receive

their motive power, but that at the same
time the sectiong of the third-rail which are
immediately behind and immediately in

Jfront of that upon which. the car 1s present
. b

are cut off from the current 511}111'}1}*' as they

are no loneer connected with the mam-hne
1f another car should at-

conduetor 30.
tempt to run onto the section A or the sce-
tion C it could not receive current from the
third rail because the parés are locked in the
mannet above deseribed.  The contact strips
are always alive, but the amount ol current
whieh mayv pass through them to the car 1s

limited by the resistance 55* to an amount

only suflicient to encergize the magnets, which

amount will have practically no effect upon

the . motors on the cars. By this arrange-
ment it is impossible for a train coming m
cither direction toward the one which we have
hoen considering to receive motive power
and therefore 1 is impossible for such a car
to run into the one upon section B.

[t mav be seen that in order to perfect
this arrangement it is necessary to sub-divide
each section of the third-rail settions by
means of an insulated strip 33* in order to
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894,217

prevent these rails from receiving

)

rent from ani end opposite to that from which
the current has been cut off by the auto-

matie switching arrangeraent.

(S

. o ‘DR
3 ON secticn O
t I |
1
%

32°% the switching mechanism at the left of

|

, B
GATING

¢iait broken by the conbact-shoe 15 TUnning
il the conducting strip 328 and the spring-
contact 36 will cause the pivoted arm 37 to
ve returned to its central position in which
‘the spring-contacts 36 will rest upon both
brackets 34 and 35. At the same time, the
automatic swit¢hing - mechanism in the cen-
tral part of the figure will be moved from its
left-Nand position to its right-hand position,

D
Lo

and the switching mechanism at the right- :

nand portion.of the figure will be puiled over
to the left-hand side, thus cutting off the cur-
rent from the third-rail section 31v. This
23 operation will be repeated throughout the
~ travel of the car. .

~'The third-rail sections may be divided up
1n any predetermined length. It is advis-

able, however, that these parts be so ar-

30 ranged that 1t will be imapossible for a col-

liston to ocecur, and of course, the length of
sections may vary according to the service to
which they are to he adapted. TFor ex-
‘ample, when an apparatus 1s installed for

&5 high- speed service the sections should bes|

proportionately longer than for low-speed
service, and if an apparatus is to be used in

-conjunction with electrie trains, it is also de- -

sirable to have the sections longer than when
40 they are used with single cars.

It-may be seen that the operation of this

device is not dependent upon the operation

-0t the electrical apparatus upon the car and

s just as effective whether the current is con-
45 mected through the motors or not. For this
~ reason it is possible to install contact-shioes
such as 15 upon dead, cars or trailers of a
train 1n order to insure absolute safety of op-
eration.. = = _

1 have illustrated my automatic switching
nechanism as installed within a housing
near-to. the track. This is not necessary,
however, as the switching mechanism may

50

. be placed in any convenient location and

00 connected with the third-rails and contact
strips by means of wires. - |
The particular form of housing which 1
have shown and described is of great im-
portance, however, as the third-rail and con-
60 ducting strip are entirely protected from
~ snow or sleet and are also inaccessible to
workmen upon the track, and therefore a

- frequent class of accidents Is avoided. |
.~ While I have shown my invention applied
85 to a third-rail conductor it is, of courss, AP~

the cur--

urd-rail section 31° and conducting strip

Sl diagram will again assume its normal vo- | for e operation of the car or train, and is

zo tsion, es the locking iagnet 56 and the ac- 75

. . . | not dependent, in any way upon any suxil-
magnet 47 will 'then have their cir- ZNEE L A

| lary generators or batteries. 77 7
In conjunction with my'system I have in-

|
.J
!
!

-
-

plicable as well tc an overhead trolley sys-

tem, as in the latter case the trolley-wires

may be-divided into sections and connected
: aer - with- the automatic apparatus in the same
As the car travels toward the right until it | _
' \ ‘ LI - - oo = IR m ] : VI —_— oy v s )
and s contact-shoe is on | seribed. ‘The system which 1 have invented :
| 1s-operated entirely by the electrical supply

manner-as_that which I have alréady de-

from a- power house which provides current,

. *~

[

vented a signal-device which is llustrated in

¥ig. 5, and which may be placed in a car di-

rectly in front of the motorman or operator.
This device comprises & semaphore 60 which
15 piveted at 61.
material 62 1s connected -with this sema-
phore, and the outer end of this armature

may be provided with a weight 63 which will

move the  semaphore “into - horizontal or

danger position, as shown in-dotted lines in’

An armature of magnetic

?—{)x

80

85

Fig. 5, whenever the car or train runs onto a .
dezd section of the thirdirail. A magnet 64

ie provided for maintaining this semaphore
1 its lower position whenever the line is
clear and there 1 current present in the
third-rail. One

the other terminal 66 may be connected with
the contact-shoe 15, and if desired, a resist-

ance may be inchuded in €his circuit for the

purpose of reducing the current which passes
through the magnet 64. The effectiveness of
this device ts made possible by the fact that

00

ol the ferminais 65 of this
magnet .may be connected with the car and

e
(o1

the third-rail is normally alive so that the

indicating device wiil not ‘operate to show
danger unless there is a car ahead to cut off
the current from some of the sections.

In ¥ig. 6 1 have illustrated a modified
form of third-rail and conducting strip. - In
this case the
A longitudinal groove may be cut away in
this third-rail and a conducting strip. 71 may
be placed within this longi‘i‘:wlina{) oTO0veE,

-separated from the third-rail portion 70 by

means of suitable insulation 72. _
Lhis system differs materially frem any of

those known in the art; for it contemplates

the use of a third-rail which is normally alive

and under usual conditions. connected di-
Trectiy with the source of power supply. But.
n this system, as soon as a car or train is
present upon one of the sections, its adjoin- -
-1ng sections may be cut off from the source of

1

current supply, thus becoming dead and pre-

venting collisrons.
I have illustrated ple | _
for my invention, but this 1 have done merely

to 1iustrate it and wish to be understood as

third-rail is designated by 70.

108

110

120 -

3 simple form of wiring

not confining myself at,all to the precise ar-

rangement of cireuits and other parts which

[ have shown, for. it is entirely within the

struction. .. .

i

scope of my, invention to modify this con-
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What I claim 18—

1. In an electric railway, 2 main-line con-
ductor from a suitable source of electrical

supply, a series of insulated séctional con-

ductors, a plurality of switches arranged to

_connect and disconnect said sectional con-

19

15

20

ductors to and from the mam-line conductor,
said switches being normally in their closed
position, electroresponsive devices automat-
1cally actuated by a car coming in operative
relation. with said sectional conductors and
arranged to move the switches to cut off the
connection between the main-line condustor
and the adjacent sectional conductors to that
with which the car is in operative relation,
and electromagnetic locking devices for said
switehes. '

2. In an electric railway, a main-line con-
ductor from a suitable source of electrical
supply, a series of insulated sectional con-
ductors, a housing arranged to support and

‘to protect said sectional conductors, a plu-

rality of switches arranged to connect and

20

disconnect said sectiona.f conductors to and |

from the main-line conductor, said switches
being normally in their closed position, elec-

- troresponsive devices automatically actuated
. by a ear coming in operative relation with
said sectional conductors and arranged to

- 30

39

move the switches to cut off the connection
‘between the main-line conductor and the

adjacent sectional conductors to that with
which the car is in operative relation, and
electromagnetic locking devices for said
switches, sald switches, electroresponsive de-

vices and locking devices being within the

- housing.

40

45

o0

bo

60

60

3. In an electric railway, a main-line con-

ductor from a suitable source of electrical
supply, a series of insulsted sectional third-
rail conductors, a plurality of switches ar-
ranged to connect and disconnect sdid sec-

tional third-rail conductors to and from the

main-line conductor, said switches being nor-
mally inn their closed position, a plurality of
conducting strips adjacent to but imsulated
from the third-rail conductors, and a plu-
rality of switch-controlling -magnets per-
manently connected with the main-lme con-
ductor and with said conducting strips, said
magnets being arranged to open and thereby
cut off connection between the main line con-
ductor and the third-rail sections 1mme-

diately in front of and behind a car, whenever

“the circuits of the magnets are closed by a
car being in operative relation to one of the
conducting strips. |

4. In an electric railway, a main-line con-
ductor from asuitable source of electrical sup-
ply, a car, a series of insulated sectional third-
rail conductors, a plurality of switches ar-
ranged to connect and disconnect said sec-
tional third-rail conductors to and from the
main-line conductor, said switches bemg

804,217

| of conducting strips adj&cenf to but insu-

leted from the third-rail conduectors, a plu-
rality of switch-controlling magnets perma-

nontly connected with the main -line con-

d'1ctor and with said conducting strips,

said magnets being arranged to open and

thereby cut off connection between the main-

lire conductor and the third-rail sections

immediately in fronteof and behind the-car,
wk enever the circuits of the magnets are
closed by a car being in operative relation to
one of the conducting strips, and an eleetric-
ally actuated indicating ﬁvice in the ear.

5. In an electric railway, a car, a contact-
shoe carried by the car, a track, a main-hine
conductor, an insulated - third-rail divided
up into a plurality of sections, all of which
sections are normally connected with said
main-/ine conductor, a conducting strip di-

vided up into sections, electromagnetic
switching mechanism connected with said

7{

75

80

39

main-line conductor and with each of said -

seéctions of conducting strip, the contact-shoe

on a car being arranged to pass over the
“third-rail and conducting strips, and the
| switching mechanism being arranged to au-

tomatically disconnect from the main-line

90

conductor the sections of the third-ral which

are immediately in front of and behind the
car as the car passes along the track.

6. In an electric railway, a track, a car, &
contact-shoe carried by the car, a main-line
conductor froin a suitable source of electrical
supply, an insulated third-rail divided into a
plurality of sections, an insulated conducting
strip divided 1nto sectlons, a housing ar-

100

ranged to support and Frotect said third-rail

and conducting strip, the contact-shoe being
arranged to pass over the third-rail and con-

108 . .

ducting strip within a portion of the housing,
switching . mechanism within said housing

between the various sections.of third-rail and
conducting strip, said mechanism comprising
a pivoted lever carrying spring contacts, said
lever being connected to the main-line con-
ductor and its contacts arranged to connect

pair of actuating magnets, one of which mag-

nets is arranged to move the lever out of con-
tact with one of the third-rail sections, and

110

-with two adjacent sections of the third-rail, a =

115

the other of which is arranged to move the

lever out of contact with the other of the
third-rall sections, a locking device for sad
lever, a pair of electromagnets for actuating
the locking device, said locking magnets be-
ing in series with the actuating magnets, one
of sald actuating magnets and one of the

locking magnets being connected between
the main-line conductor and one section of
the conducting strip, the other actuating

magnet and locking magnkt being connected

between the main-line conductor and an- -

other section of the conducting strip, said
switching mechanism and magnets being ar-

normally in their closed position, a plurality | ranged to automatically. disconnect and

130
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maintain in disconnection from the main- |

lime. conductor one of the sections of the

third-rail when one of the sections of the con-
ducting sirip 1s in operative relation to the

cal,

7. In an electric railway, & main-line con-

aduetor from a smtable source of electrical

- supply, a track, a car, a motor therefor, a se-

ries of msulated sectional third-rail condue-
tors, a plurality of switches arranged to con-
nect and disconnect said sectionsl condue-

tors to and from the main-line conductor,
means for normaliy holding said switches n

closed position, electroresponsive devices au-

tomatically actuated by the car coming into

operative relation with said sectional con-
ductors and arranged to move said switches

L

to cutb ©

line conductor and the adjacent sectional
conductors to that with which the car is in

operative relation, regardless of whether the -

motor on the car 1s receiving current from
said sectional conductors or not, and means
for iocking said switches in their open posi-
fion unti the car passes out of operative re-
lation with said sectional conauctors.

In testimony whereof 1 have signed my
name to this specliication in the presence ol
two subscribing witnesses.

MATHIAS A. LAZAREFF.
Witnesses: |

Ervust W. MARSHALL,
mroa TucH.

5

the connection between the main-

20

25
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