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- Tvall whmn it may concern:

15
S rauoed to prevent su(,cpedmg cars from FUn-’

1,097,160,

UNITED bTATES PATENT OFFICE

CHARLES E. BALZER OF MCKEES ROCKS PENNSYLVANIA

RAILWAY SYSTEM

Be it known that T, Cairrns T, BAL/hR, a

resident of McKees Rochs in"the county ‘of |

Allegheny and State of Pennsylvanla have | -

’_'orlmmatlcally & system embodying the in-
ti

invented a-new.and useful Tmprovement.in

Railway Systems, of w hieh the followmo ig.

a_gpecification,

This invention reliates 1o electric 1'111\\':1\’
- systems, and partieularly to ‘toy, display or
carrier systems; in:which all of the mecha-.
"nism is operated Iy the propulsion cnrrent.

- The. object of the invention is to- prowde'

an autonmtlc electric’ railway system 'em-
bodying a block signal systém controlled: or
operated by the pr opnl\xon current and ar-

' ,mno intoeach other!

20

25
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b1

ine to autonmtlcallv open flnd tqk
Jinto a siding.

A further ol)Ject of the mventmn i LO"
provide a‘system in -which the - supply.. of
¢iirrent to a train standing on a siding,. for-
ame out upon the main: line,
fg train on the»
main’ line, which closes the- branch current.
supply cirenit-to the t ’

40

48
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55

A fur ther object of the nlventmn is to
provide an electric railway ‘system embody-
]DO
truk switches arranged to switch the traing
into tlie sidings,: smd ‘switches, being oper-
ated by the propulsion currest, and closing

to again connect up the. ‘maii. hne after a’f:

car Tiag enteved ‘a siding.’

A furthier object -of: the- m\'entlon is to‘
pr ovide a systém of the character deseribed
Arains: -can’ be’
switched into a. siding to- permit other- fol--
Jowing cars or trains to ‘overtak,
“at the siding,
“ewitched ther un’ro _

A further ob}oc‘t of tlu, mventlon 15 to
_prmlde a - system «in’ which “urder- certain’

in- which cert(un cars . or:

the om"wlnch hfh

conditions. a following: tr'un, quoh as. a pas-
genger- train, will oloqe a cireuif or oucmts.
therebv causing

pl()pelllnﬂ ihe s
is” controlled by - a’ followi

AN on, the s1d1n<r in
])‘lasmo the siding on the nmain line. . :

A farther. ob]eot of:the 1m‘enhon is to

1)1'0\1de anelectric mllww system suitablé
for use as an automatic.conveying or earry-

ing svstem. and in which the cars automati- |
, callv move along the. main line and ¢an be.
 brought to rest. <electlvdv at’ any one par: |
‘1louhr'amhon or siding on the ‘main Line,
and ean then he roinrned when desn‘ed tf>‘

thre sl.;flrtmg p01 nt

Spec1ﬁcatlon of I.etters I—'atent
Apphcatmn ﬁled Apnl 24 1913

automatically -controlled op operated.\

¢

3

and ' pass; .
been:

‘a train ahead on the main| -
a ca\Vlt(’h-_"»"
| -any:&uitable type and. supphed with. current’ .

_.phol‘e in.the “gréen ” position; Fig. 3 is a
letail end Vlew, partly.in- section, from: the"

93 Figs. 11 and 12
-’_o(her “electrical

‘fhe third i

.into- sect,lons, ‘transmitted throucrh .thé “car-
motor: flnd returned by . way . of the ‘track

“or” generator, avhich" is
i.c*ondnctor B éxtending’along the full le: ngth -
of the teack an
“eurrént: to H)'

‘the third rail C.. o

“tor, - through ' Niehiel the. cnrrent
‘initted to thé frame of the.céar D
' to the return track rail or rails, H "

'thrpc béing. s‘mwn 18 k)m’rod a
and eirenit .contr ollmg, membéry haxing
arm cmluolleﬂ Dy twor elecu()m‘wm

[ing-intoa siding .
“ng operated’ bv

—_————— ,‘ FEY

E Patented ’\Iav 19 1914
Senal ‘i’o 763 392.‘

Further OD]ects of the 1nvent10n are in
part obvious and 111 part ‘will appe‘u‘ here— v
inafter. o

In the dr'awmos Figure 1, replesents dla— 69

iony Fig. 2'is an-entarged.. detail view"

ofa ﬁemaphore and circuit controlling mem:- .

ber, the parts beimg.shown. with the sema-
65
left in Fig. 2 Fig. 4 is'a similar view:show- =
ing the scmaphore in “red ” position; Fig. &

s a side elevation of.a rallwav sw1tch con—
‘trolling member' ‘Fig. 6 is' a" plan.view
~thereot Fig:Tisa side elevation of another -
'cn‘cmt controlhno member I‘w ‘8isan end -

70

view therecf; I‘10 9 is ‘an enhroed plan

view of a tI‘ﬂC]x sW1teh, and mechanism for .
-controlling or operating the same;.Fig. .10 w5

§ i detfnl view, showing, «a chﬂerent posi-'
tion of the electmc sw1tch 1lluﬁtrated in Fig. -~
‘are similar views of an--.
.sw1tch\ “and . T]G 18 'is-a
(haoramnmtw view . of the hohtlncr circuits,

'lhe system: bnown in the drawuws isiof,-
rail type, i which the’ propulsmn"
ollécted from a third rail divided:

cunent ]

rails: Asillustrated,-the system:is operated
- o souree of- culrent A such as a battery -
onnected to-a feed

1 sidings;. and whieh: qup])hes_ v
.HGVeI"ll sec(mhq ‘of the thml«, g

rail- C. : , _
~The car is. 1epresented dngrammatlcally. ,
Land embodws one or-more motors J0.0f

from ‘a-collector: or-<3110e

trav hng: along :

mo ot fhe mo-
is’ transs

(¥ represents. the held Wi

100

At eacliblock or. section o

mdphor L

aldg 106
magnets ‘also omxtrolhntv several eu,cmtq in o
the stfom J]G helem‘lfter 1eferr0d 10 mm e
in.detail. ‘ - :
. 1ep]‘eqenh a

to tlus mctm are. controll,



- sections, marked respectively «C” G-
N1Y (13 kb

+ third rail is supplied with current by a cu'—_

10

"electmmdonct L, &.hown in” detall in. F1gs

5 and 0.
- Third rail Cis d1v1ded 1nto a plura,hty of

£G4 ete,, and referred to separately

he,runaﬂer Each of said sections. of the

cult leadlnb from the feed wire B.
Assuming that the car D, shown in F10'

-1istr avehng along the tlack from right to

left, and that all “blocks. ahead of the car
ave dear, it will be pr opelled along section

©-Cr and will then pass over the’ break onto

15

section C° Semaphore I is at the “ green ”
or safe position and current is consequeéntly

“being supplied to section C?, the semaphore

and circuit controller being constructed -and

- arranged as follows: Ag shown in Figs. 2,

20

3 and 4, it comprises a base 1 on which is

mounted- a ‘post or pillar 2 supporting -a

semaphore arm 3 of the usual type. On the

_ base are mounted two electromagnet. coils

25

- gimilar contacts, marked
" spectively.

4 and 5. -Onc end of said base carries a
of lnelculy cup- contacts 0.
end of said base are mounted two pairs of
44 "' » ,an'l [19 8 » TE-
Above the magnets 4 and 5 i

~mounted a horizontal pivoted switch arm -9

30

carrying bridges @, b-and ¢ insulated from
said” arm- and having end contact points
adapted to-enter the mercury in the cups.

" The middle portion of arm 9 is hollowed
~ or channel-shape in cross section to carry . a

35

40

45

“ block. .

rolling ball or weight 10. Whenever either
end of said arm is depressed by operation
of one -of the magnets.4 or 5 the ball 10
rolls to that end of the arm and holds it by

. gravity in its new position. Said arm 9 is-

connected to operate the semaphore arm 3

“by means of a rigid arn 11 securely attached
.to arm .9 and 1oose1y pivoted to the sema-.

phore arin at its upper end.

Section C? of the third rail“at each bloi:lk'
the-

is supplied with current by a circuit 12
wire of which includes the coils of the: mag-

- -net 5 -of a first, second or any. other previ- |

ous block, bemo shown as connected to the
coil of the second block. - Section C?, which
is next beyond C?, is sipplied with current

throngh a branch circuit including the coil”

of nmo"net 4 of the immediate or nearest
~Whenever magnets 4 .are operated

- they turn the semaphores: to - red?) posi-

" 55

tiom, cloemﬂ' contacts 6 and breakm/cr con-
tacts 7 and 8 thereby cutting off the- supply
“of current to the section C? of the. immedi-

. ate block and nreventing a following train

_ from passing the same.

.60,

- following  train to advance..

_60

L green’

Whenev T 'magnets
5 -are operated by a train passing: the second
block ahead the semaphores are turned to

feed circuit to section C? and allowing a
.Semaphore I
. being in the position shown in Fig. 2 , bridge
¢ complete:, circuit . 12 and the car travels

pair.
At the other.

’ position, thereby . comp]etmg the

o '17097116(?‘,

along sectlon C"
tion C3
'At one side of the track, alono- sechon C*

is located a contact 183, adapted to be con-

tacted by an ad}ustable contact member 14

until it ”r"‘eac'hes seés

70

on the car or train D. A similar contact is -

located in advance of every siding, the con--
‘tacts for the different sidings being located . .
.at different distances from the track. Con: = -

tact 14 is located or adjusted upon the car
at the proper distance to.one side to strike

75

the desired track contact 13 or the like, so. .

‘as to switch the car into any desired siding.

When the car contact 14 strikes the. traek'

contact 18 a circuit is completed - through'
one coil of the electromagnet. L, which con-
-trols an electric switch' M and the circuits -

80

thxough' the tracl switch operating motor -

-Switch M and thé parts controlled there-:

bv are arx anged as follows: The switch com-

85 .

"prises twé pairs of oppositely disposed con-

tacts 15 and 16, the oppositely disposed con- -

tacts  being adapted to be - connected by

bridge arms d and ‘¢ niounted to rotate to-

gether on a pillar or support 17, the bridge
insulated from * eflch other -

arms . being

90

Arms d-and e are operated by a lever 18, one -

end of which is pivotally connected to-a nut

19 which travels along a screw 20 connected
by suitable gearing-to theé armature shaft
21 of motor K. ' Lever 18 is slotted at 22 to
fit and slide on 'a squared member 23 con- -

nected to the two bridge armns d and e~ .

link -24 . connects lever 18 to the movable
member J* of track switch:J, a-spring 25

being preferably inserted between link 24
and member J*, A conductor 26 is connect-
ed to one contact 15, while the other contact”
15" is conmected to'a branch from the feed
wire B. "In the position of the switcl shown -
in Figs. 1 and 9 arm & bridges the contacts
15and connection is made through.the switch
from the feed wire B to' ‘the conductor 26.

‘The track switch J is also in closed position. ’

- The cireuits to the motor K for operating

95

5 100

110

the track switch and electrical switch M are ~ ..

controlled. by the electiomagnet L, shown "

31, 32, 33 atone end and two mmefeury cup

“in detail in Figs. 5 and ¢ and arr‘tnged as
follows: Tyo. electlomagnet coils 27 and 28+
are mounted side’ by -side on a base 29, hav-~
ing four paifs of Inercury ecup contacts 30,

115

contacts 34, 85 at the other end.” Over the

“magnets are mounted two pivoted arms’ 36

and 87. - One end of .arm 36 carries two in-

‘sulated - brldges f and ¢, which re,spectwelv

bridge the pairs of contacts 30, 31. The

'other end-of said arm carries’ A smdle con-

tact member 4. Arm 37 at one end carries
two insulated bridges < and j and at the
other end a single contact Z.
swing on the same pivot 88 and are provided:
Wlth adjustable 'weights 89, to normally

raise all of the br1dcres f, g, 2 and g from .
130

contacts 30 31, 32 33

120 -

125

Both .arms - -
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15

track 1
bridges ¢ ‘and- j connect up the contacts 32.
C‘onsequently current -also flows

1,007,100

When calr conta(,t 14 strikes contact 13 a
. cirguit is conipleted from' the feed wire B to-
_contact 15, through-bridge-d, conductor 26

to” the point 40, through one winding ‘of

~magnet 28 and then thxough wire 41 to con-
13, 14 and to the negative or return-

tactx

2l Arm 37.1s pulled down, and the

s) .)

and 3
from the point:40. throngh a second winding

49 of magnet 28, thence across bridge 7,t0'a"
contact 30, thlouoh the field: wmdma N of
- -motor IK; then to a contact 381, then(e acToss”
" to the. other pair of contacts 32
bridge 7, thence to “the:other: contact . 30 ‘
. ‘thon('e through the armature. winding O of
- motor K, and then to negative or to.the re-
“turn track vails.

throuch

" Motor K therefore begins

. L to operate, 1‘0t‘1t1n<r the ‘screw. 20 and. caus-

20

25! ,
. dt which tine arm 4 moves out of contact

witly contact members 15, thus bresking the
. elrénit . to ‘the motor

bridges the sane.

ing “the nut. 19 to “travel therealong.. This

oscillates arm 18 and:bridge arm: ¢ begins
' Llnk_.
" 94 also moves the movable switch member:
J towaid open position.

to rotate around, pillar 17 as an axis.

tinues until the track switeh is fully opened,

time befou the contacts: 15 are, Dbroken arm'e

strikes contact 16, as shown in Fig. 10, and-
This leaves the ¢ switch in
-"conrhbmn for later operation ‘when the car
* - strikes contact member 45; as herelmfter de-.

scr1bed to close the track switch."

“40

“wire B

.4'5

. - oiie of the magnets 27. or 98 is energized one
7 of the contacts 84 or 35 is broken, thereby
éutting. off the feed to séction Ck-

le(-ts the ear

i
o

: tho track.

60 current..

_-_";m pate
284, and lhen to the. Sectmn Ce.

o Ther section C# of the-third r'ul is sup-
phed mih current through-the cup contacts
84 an(d 35 in wire 43, Ieadmo from the feed -

_ ‘These contflcts aie controlled by

Cthe arms 36 and 87 as follows : Referring to-.

o Tigs. 1 and 6, the current travels from “the |
feor wire to conhct 35, thence into arm 36,

thence, across the pivot rod 38 for the: arms"

1.37, thence through arm 37 to contact -

Tf either

is Deing “thrown by motor ..

1s fully apen;-when the circuit 43 will again

De ‘completed aiid- the'car be ‘supplied: with-
“The car new. moves ‘along and en-.
. ters the siding J* through switch J:. The
7 yearend of the car-or train is provided with-|
' a’side contact 44 adapted to make contact’
“vith hach contact member- 45, when the
Thlq;f

trai s wm

entered ‘the suhntr

tire Wmdlng Otot
‘saine direction as before. :
rotation of ‘the rotor: of ‘motor K is coises:
“quently ‘reversed: ‘and -thé movable switch - -
‘member J? is closed. - Arms & and e of the -

ThlS motiol comn-.

K. from - contact 15.°
Both circuits through the coils of. magnets
28 are broken. so that arm 37 drops and its’
‘eontact & enters: merciiry.eup 34 .

:’_nozmal condition.
“Tered the siding it is ¢lear that any follow- -
{-ing train.can proceed and so-not only the =
but also -the second pleced-‘,_

Some .

' ﬁrst preceding,
Cing blOCl\} should be toved to-¢

‘This pro-{
and’ prev ents it from passing. |:
oy er e’ gw ch‘h J atany “time \vhen the same'.
‘When mag-
net 28 1§ operated fo'start the switch operat-
~ing motor the -feed-to sectmn C* is broken
an d the tmm cumes to rest:on said section of
At 1(>ma1ns there until switeh J-

(ompl(,te a tmck switeh motQ circuit ‘as:

 follows: Irom the feed wire B through eoil

5 of the next previous semaphore T, ¢onse-

quentlv moving -the ""semaphore: arm ‘to!
““green’ poeutmn and closing its feed . cir::
cuit 12,—thereby feeding sectlon C? and per—»

Imttmg a following tr ain to ‘go.ahiead ‘over

“the main llne,—then through conductor 46,
“and to: one contact 16 of switch"M. In- bhe
-open. position of track. switch J--arin ‘e
‘bridges’ contacts: 16.
| quently flows across bridge arm ¢ thence to &
the. pomt 47.and through a winding of mag-: -

The” current : conse-

net-27, thence to contact 45 ‘and to ‘the re-
turn-raile” Arm. 36 is pulled dow n, bridging
all the:contacts 30 and 381..

hen to: a - contact. .
through the. brldge {
e return rail, and ii the.

switch M. are returned to their former posi-
tions;. consequently vestoring the circuits to
- Since the train ‘has en-

0'1(‘611 pO"*l-
tlon The’ train-on the s1d1nov eannot con-,
tact section C? on the main hne opponte the -
sxdmo to do thls
48, in shunt Wlth the circuit 12 to the section

(*-of -the main line, is prov ided to supply - -
Whenever section G 305
. gets cunent the second plcceduw block:goes.. "
to © ‘green ”; as though it had: been opemtod S

: bv a tr'un on the main line.

curreitt for section C%.

and through thé- flima— =

“The direction of -

70

-Current. there-, 80 :
“upon also flows from the point:47 through - -

‘the other wmdlno of the magnet 27, o
-aCcross the bridge g, through the field Wmd- S
ing N .of motor K but n the opposite” dnec—-'- r
‘tion “from. before' :

h en . -

85

90

95

100

Consequently, a civeuit.

Section ' C% is made quite- short ‘80 th‘lt:‘ ‘

'»'there is only a moment:nv impilse through
the--magnets -5 :bf: the precedmtr blocks; -
‘thereby. -
;flom passing its hlocls ﬁnd then passing its -

preventing folldwmg

110

train .

section (3. (Whlch pulls the’ precedmo block

“to “red ™), before the frain on the siding”

T thls occurred the'
might. " not " be - pulled:

leaves the . section’ Ce.
preceding hloek

train on:C5.

115

“to Fred by the - foHOWmO~ train, as bntl.
magrets. 4°and. 5 thereof Wou]d be actmted"’
_tnoethel and the-block Would remain-where

} > 120
1t was;: namelv, At < green.’

t ’ caused.by the .
“The .,tr‘un NOW mov es’ mto the N
“siding “along section: .C® and comes. to ‘rest . -
o1 -gection C“ whichis supplied with, car-:"
rent through a branch from:the" feed con-
“duetor-in' ‘\Vhl(h ig'a, - normallv open switch ..

49. - Switch-49 may be manually -controlled, *

hereinafter described..
VVhen 1t 1s deswed to %tart the car and

“but: preferably ‘is. opemted “llltOm‘lflC‘lHV as

180



85 lead wire®

L 50

- 8

move 1t out from. the SIdmg J1, the sw1tch:

49 15 closed, thereby supplymg ‘current
from feed wire B to section C® of the third
~rail. The car then moves forward to sec-
5 tion C7; This section of the third rail is
supplied with switch controlling current
through cireuits, as  follows: from. feed
wire I3 through bridge & and contacts 7 of
the second precedmg semaphore I, thence
10 by -way ‘of conductor 50 .
bridge o
_to feed wire 51 and through a WmdmO' of
‘miagnet 28%, thence to “ferniinal 52 of switch
: .)3 then dLl‘Osa bridge 79 to.terminal 55,
o "section ¢, then thronoh the car- motor
to megative.. The LiI'Cllit includes ~the
bridges b of two previous blocks, and conse-
quentlv 1f  either
. semaphores are turned. to the “red” posi-
25 tion, mo  controlling current will be sup-
“plied to section (J

the main line, unless the car ahead is at least
‘two, blocks in advance.  The ‘windings of
25 magnet 28* are such that only suﬂ‘lment cur-

rent.can pass. through the circuit described .

to operate snid mfwnel ‘but not enough to
turn over the motor ot the c¢ar. The car will

not therefore, advance, even if current flows

0. throuo L the circuit described.
e S\Vltch M is the same type of ‘switch end
18 operated- by the. same type of meéans as
switeh' M. Tt differs theréfrom in the fol-
lowing respects. Arm ' is provided with a
6. connected to the feed wire B.
CThis arm’ ¢ovperates with two contacts 15*
‘and 15 but connects with only one ‘of these
- contacts at a time,
with a lead wire connection 60 which in:
10 cludes the two. contacts 84,
plex- electromagnet T4
“ates with two contacts 164, 16° but only
connects wuh one Fthereot ‘1(: W tlme Con—
tiaet 15 is conneeted to a “ne 100 loadlnfr
 to o relay 4, contact 15° to a wire 64 runnmfr
- to nmu:wt 27, contacet 168 to 4 wire 61 Tun-
- ning to sec tmu (¥, and contact 168 to a wire
101 running to section C* of the main line.
~The oper ation: of niagnet 28 pulls down
its armatire arm and vstabljehes a - switch
contrelling motor civeuit as
switch Dbeing im the position shown in

This arm ‘eobper-

Figs. 1 and 11, current flows from the feed

wire to arm d*; thence to contact 152,

: v”"*hen(e throngh wire 100-to-a special sec-.

ond winding 57 in the magnet 4 of the next

- preceding blod\, thence” to wire 58 ‘and |-

through a second winding 59 of magnet

28s, then across bridge 7*,. to a contact 307,

60 thence through the ﬁeld winding N2, then to
- ¢ontact 310, to a contact 3922
1, to a contftct ‘&O“‘, and throuO‘h the' arma-

ture winding Ot of the motor K* to nega- |
tive. Energlmtlon of magnet 4 of the pre-

and” throuth'
0 of the next semaphore II, thence,

of the two previous

,thereby preventing a’
~caf on the siding from moving out upon
from ivire 60, 7
protecting Dblock in' that if the car chances’

section (7

‘342 is again made, as deseribed.”

Arm ¢ s provided .

35* of the du--

follows: Thc ]

, ACTOSS bridge’

'broken. 80. that Whenever the sw1tc’fn

1,097,160 E

ceding block thereby closes it to “

"At the

same tiime the. operation of ma

arni ¢ and consequently to section C* of
the main line. ‘'When the motor begins to
operate, the movable switch point of switch

ing pillar. Contact 15* is broken when the
track switeh is finally opened and some

tact 16", The following additional circuit
is then -established: from feed wire B
through ithe ordinary winding of magnet
+ of the next precedan‘ block, thence to. its
section .C?, and by way of conductor- 60_and
eontacts 3.)“ and 34%-arm ¢, to contact’ 16%,
and then . through wire 61 to section C7
The ear motor copsequently receives propul-

sion current .and moves ahead to section

CS

which “is" also supplied with. current
Section C* also acts as a

to pass over section C7 on the run, in which
case the controlling current supply ‘to

tact 842, throngh which eurrent is supplied
to section CS.

the track switch is fully opened and contact
The car
passes out through the switch onte -the
main line, Here a trip or contact 62 on the

right hand side at the rear of the car or

tmm strikes ‘& tra¢k contact- 63 and com-
pletes a_reverse circuif through the motor
Klas: follow s: from the feed wire B through
lead wire- oG to arm d*;-then to contact 15b
through  wive- 64 -fo the point 65, then

tluoucrh one winding of the magnet 27 to’

centact 63 and ‘thence to the 1eturn rail.
Magnet '27* pulls down its armature and
est lbllshes the following additional circuit
from the point 65 lhwur»h the -other ‘wind-

red ¥ po-
e1t10n, preventing a following train on the
main line from passing the siding.
et 28 .
breaks contact 34 and cuts off the feed to -

The car must therefore come ~
“to rest on section €% anud remain there until

65

70

J% is moved to open position and the .arms
d* and ¢! are rotated unpon their support--

-time "before this arm ¢! moves on to con-

§0

_ ‘may - be Sufficient to affect the
motor,: thls controlling current will, never-

vtheless. energize nm«met 28* and break con- -

100

105

i10

ing of magnet 274, thence across bridge ¢, .

tlnou«rh the field winding N? in the reverse.

dirveetion from before, then to a contact 307

acress bridge £, and through the armature:
Since the current

winding O to negative.

115

trwerees the ﬁeld Wlndmg in the opposite. - -

direction. the motor 'Kt is reversed end the".
‘gwiteh' J2 closes.

120

The current for section O* which hes gust -

previous to switch JZ; is supphed from con-

“ductor 60 by way of contacts 85* and 84%,
switch arm ¢! and:conductor 101, essentm]ly.
the same. circuit as at the previous.block.
.1f either one of the magnets 27 or 282 is en-
35 iy

crgized one of the. contftcts 342 or
J? is

o
A
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“ being openéd or closed there is.a dead-see--
-~ tion -of the third rail just m advance of the:
cswiteh pr eventing.‘'n following car. on the'

2N maln ]mc from, runiiing into a car which i

- 's'emel ging. or has emeroed from the siding.

At T is.shown a devwe for automatically-

S ontrollmo
“ traveling along the msin line to stavt a car

Hing ot onto the main-line- untll the main
ine is-free to receive it.

D 70 on’ wh1ch are mounted two electlo sIMag-
< 15 nets, T1 and 72, Plvotallv mounted upon

i " bridge # and the bridge or switch. blade 49
at its ~opposite ends. - Brldae M. cooPerqtes

the switch 49 to cduse a .ear |-

k1dlno out tipon the main line: and to’
reverit. a car on the' siding from 1un-‘,

As 111119trf1ted in’
Tiigs. 7 and 8, this device comprises a base-

“said base is an insulating.arm 73: eairying a |.

with  two. mercury-. cup:- contacts T4 and’ 75

" completing a circuit between the switehi-con
taets 52 and. 55, before: Teferred ' to:

The

i

- iswiteh’ blade 49 . controls two: cup. contacts |
~ 76 and 77 in. the feed: conductor between the

~ain feed wire and section C"
ngs

- ~whenevera car reaches. “eaid. section. current
T floyes thlough the electlomagnet 72, pulls
30:
o switch' 49 to close-its circuit, thereby start-
“ing o ‘car from the siding. “The other end

“*-, ‘of”the arm is.raised, moving bridge: m' out |
- ofits contacts, and. broqkmo' the sw1tch con-’
‘trolling circiiit to: the section C7s0 that. the

car_on the siditg ‘merely advances to‘said.

.35

- 'section and stops-there.,- It ‘moredver, can-

not advance until the precec’hnor car on- the |
“1hain-line advances:at. least tvo blocks; and .

) :1_0‘-{ pulls ‘the Lwo blocks : _precedmcr ‘the "switch
- adireuit, from section C7 throuOh 111(1011et 082
< lintlydes the bridges b of the Lwo pregedmg
: “'l;_'.blocks, dnd unle'ss “thode  blocks ave at
5. .green”

motm Jich
awindings of the electromagnet (s are in a

H.‘,‘_mrcu]t 78 from the main feed wire B to the
“contact” 63. Evely car in the system -is
equipped with ' a4 eontact 62 arranged to-|

- The-wind- °|
ngs of electroma«net 72 are in, the. cireuit |
1950, the- section’ C~ ‘of the third rail on the'
“Ingin ling at the siding -J. - .Consequently,’

down -one- end ‘of arm 73 ‘and catses the.

i J2to ¢ green” position: - This is because the -

. position, no .current . will flow.|
_hrmmh magpet 28 and .a.cireuit through'
will" not. be’ estabhched The,

_“strike -the. contact” 63.  Therefore, ‘the “car’

el on: the mam hne wﬂl str1ke the contact 63
Sl and close the eircuit through magnet 71,
B3
L and ‘proceed: in-the ysual way.. Prefel ably._

60’

“Thig pulls. down the arm 73 “and. closes the |
,}'*_._”controlhng circuit  to-section. €7, -allowing :
.- the car on the siding to operate magnet 28+

“a mmually operated switch:blade 79 is piv-,
“oted 'at the contact 52 so-that that part of.
" “the circuit through thé bridge 7 can be, cut:

" ut ‘when this, protectlve feature is. de51red-_

io ‘be omitted..

| jacent blocks, etc.
eirenit 80 to & contact 81 lvmg, -at a speéial

“the  “red” position:

B fl ame or.to. newatn

“tact 97

At the extreme left 1n F1g 1 1s represent- !

ed a magnet r’8" of a special duplex electro--
magnet, like the electromagnet L, -for-con-
- trolling the tracl switch Ieadmo fo a siding,
| thié several cireuits to the third rail, the ad—- .
- This magnet: 28 Isin a. -
70

Jocation: near the. track, and - ‘adapted to e

‘contacted by a contact S2 ‘on the car- frame. .-
The circuit 80-also mcludes the bridges @ of -
‘one, fwo, three. or - more- previous: blocks,'»
’ three being showi.
-eirenit whent the several &elnaphorea are at.
'As -above, described- .-
“each, train or car in’ passihg turhs a block .
“to “red” .and s1multane0uslv turns. the see-.".
80
“quently, there will always “be: t’wo “ped?
“blocks ‘behind every ‘train’ In some casés

' carsor rains will be run st, differ ent-speeds,
forexample . passengel
“_\faster -than freighits:
running freight has passed bloeks numbered . -
-IT and XIL Tt.-has “automatically - turped.
block -I" to* gréeen.””

“These bridgesclose the

ond" previous: block. to’ green;” " Conse-

will-

trains

Therefore Shen its

- Adsume that a slow:

ran’ .
‘85 =

trip 82 strikes contact 81 nothing will hap- <~

pen, as.the cireuit'to magnet 28 is breken at
the: third block back: . :
' freight passes block ITT and before it reaches |

If however. after the

contact’ 81, a fast passenger: passes block T
said block -will ‘be - turned .to “red.”

hind: the freight.-

“The circuit to conbact 81
is- consequently compléte.”

This .
" has the effect; of leaving three red blocks be- ¢

“When the freight .-
trip .82 strikes contact: 81, magnet 28 ‘1

“energized and sefs in. operatlon the several,
niotor controlling circuits: to'open the switeh
‘and sw1tch the. frelght train-into the siding." .

100

As the passenger-train passes’the siding it

arrangement whereby fast. or ‘passenger

ete. " The lighting svstem 90° normally

from: the shoe or collcct(u T, said civcuit in-

¢luding 4 contact:93 and’ the armature 94 of_ _
‘a relay having g high resistance ¢oil 92, in"-
" a.shunt 95 from said ¢ircuit’ 91° to the P .r_
." Whenever the shoe F
_rleaches a dead séction of the third-rail, such 1
‘as section C?; magnet 92 is deéner alzed and. .
,spnng 96 fulls the ammture 94 over to con=. .
“This contact is'in g circuit:from 4
“special shoe or. callector - 98, lacated far -
‘enough-back on- the.train or car ‘to be ‘beyond
the break between “section C?.and the ‘next:
{ ' preceding - section . € or: the like. . v
quuentlv the car hghtmg system 90 now e~ -

closes the switch 49 and causes the frelofhtv«‘ e
“to resume its journey:. This is a- convement' R
‘105 ..
1 trainscan automatically switch slower, or "
“freight trains, out of- the Wway .md thelebv o
pass the same.. o ‘
" Fig. 13 shows'a’ dmor mnnatlc \*1ew of an-
.drmngement far. supplymo the-car hofhtmb
‘system . with, current while the  engine or .
_'1§<wt01 car is‘on a dead block, like the blocks
Ay

oets its «current, through' a-shunt eireuit 91

1o

125
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o

ceives current’ from shoe 98. " When C2 be-
comes ~a live  gection, current again flows
through the coil 92, the'armature 94 is pulled

. over and the lighting system gets its current:
.as before. g L R

- The apparatus described can be used in‘a
number of different ways. »
can be used as a conveyer system for store

~_service orthe like. Each siding, such as the

10

siding J*, ¢an represent a station in the store
service 'system. ~Assuming the switch 49 to

‘be manually operated, each .station, such -as

~* station J*, will be provided with a button 85

15

.of  an annunciator. system, the indicator.

board of which will be at some remote point,

~ which may be considered the starting point

- of the system.

If & person at.station J* de-.

_-sires to give an order. he presses button 85,

-announcing to the operator at the starting
‘point that an order is to be given:. ~The op-

erator then starts out upon-the main line an

_electric motor car having-its contact 14 ad-

25

Justéd or get at the proper point-to corre-
- .spond with the.track contact 13 at the par-
‘ticular station calling. The.car proceeds.

. ‘along its way until contact 13 ‘is reached,

30

40

- eral sidings. -
- The invention can

when the track switch'J is thrown and the.

cal énters the siding. - It comes to rest on:
the dead section’of (rack marked “ C°.” The
desired order is then placed upon or in the

..~ car and the switch 49 closed by hand. . This"
-supplies current to track section:C¢ and the.

car begins to move out toward the msin line.

-The switch 49 is held closed until the car

passes ‘onto section 7. The apparatus then
described opéns the track switch J°, the car
moves out upon the.main line, and switch
J2 is then closed. The car then proceeds
along the main line in the same direction as
before and completes . the- circait returning:
to its original starting point. - The order can
be filled and the goods can’ then be placed
upon the ear. The car can then be sent out.
to make another trip in the saine manner to
deliver goods to the station J*. Any num-

‘ber of- stations can be provided -along the

main line and cars can be dutomatically.

‘switched into the siding at any one of said
_stations by properly locating the contacts 13

and 14 upon the several cars aud at the sev-
' :1.150 be adapted for dis-
play uses for store windows or the like, or

. for a toy system for amusement “or instruc-

‘tion, in which case it will take care of the

movements. of a large number of cars, stop-

~ ping them at various sidings and automati--

cally causing them to proceed on their way.

It can also be.adapted for moving boats elec-

trically over an artificial pond:or stream,

in which case the several track members and

circuits can be submerged beneath the water,

* and the boats hitched up to the rails by sub-

merged ' traveling shoes.or collestors. The |

For example, it

‘ing the cirénit to n.section of the feed

1,007,160

track can also be curved around islands and

the like. .
for a combination boat and train system, in

Also, if desired; it'may be used.

65

which case the boat circuits can be arranged .

to control the opening and.-closing of 'a.
bridge for the railway over the stream, suit-

able connections being mad¢ between the

70

block system of the railway and the boat
‘circuits .so .the bridge will not be opened -
‘when a'train on the railway is dangerously
close. All such adaptations and modifica-

tions I consider to be fairly within thescope °

of the claims hereto appended.™:
‘What I claim is: con T

10 An electric railway system, comprising "

a.feed conductor divided into sections fed
by branches from a main feed wire, tiack
rails arranged to compléte the circuit and

80 -

return the current, a siding; a- track switchi .

pulsion ‘eurrent and controlled by a -car for

.therefor,  and means operated by.the pro-- - -
85 ¢
-opening said track switch ‘before the car -

reaches the same and:simultaneously open- -

Coll~,
ductor between the car and switch. - .
o 2. An electric railway. system, comprising’

90 -

a feed conductor divided into sectiosis fed by - - -
branches from a main feed wire, track rails -

arranged to complete the circuit and return

and 1means operated by the propulsion cur-

rent and controlled by a car for opening said

track switch before the car reaches the samé

-the current, a siding, a track switch therefor; .

95

and simultaneocusly opening the dircuit to a

section of the feed conductor between the cay

and switch, and means for.closing said cir-

cuit when the track switch is fully closed. . -

3. An electric railway system, comprising
a feed conductor divided into sections fed by

branches from a main feed wire, track rails

arranged to complete the circuit and return
the current. a siding, a track switch therefor,
and roeans operated by the propulsion cur-
rent and controlled by a car for opening said

100

105 .

track switch before the car reaches the same

and then closing the track switch after the
car has entered the siding, said means also

conductor section in advance of the switch

and arranged to open said circuit whenever .

the track switch is operated. :
4. An-electric railway system, comprising

‘a_feed conductor divided intosections fed

110

_controlling a branch circuit for feeding a -

115 -

by branches from a main feed wire, track .

rails arranged to complete the circiit and re-"

turn the current, a siding, a track switch

‘therefor; a inotor for operating said ‘track
-switch, and a2 motov circuit -arranged to be

closed by a carr reaching the conductor séc-
tion in advance of -the switch, and means
operated by said motor and controlling the
circuit to a section of the feed conductor in
advance of the switch.. ' L

5.

An electric railway .sy'stein-,f CGmi)fising»

120
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“a feed condmtor d1v1ded mto sectlons fed by |

“-branchés from a main feed wire, track rails

110

rarranged to’ complete the cirenit and return
- thecurrent, a siding,a tracleswitch therefor,,
“a motor for- operatmg said track: sw1tch"‘a-{
_moter civeuit arrangéd tobe. el
approachmo the’ b\vltch means operated,
«.said motor- for openlng th' “circuit’ ek
“seétion. between the ‘ear. and - switcly, me‘msc
~operated by said. motor for closing sai
“ cuit, and means for reversing: thé. motor ci
cuit when the car hias passe

d. by‘

- gwitéh-and éntered the siding: -

15

6."An électrie railway system, compusmo"x-‘ 1 by’
~feed “conductor. dlwded into' sections ‘fed by

~Dbranches fron a main feed wire; track rails |
3

30

- 35

-arranged to complete the circuit and. return
{he enrrent, asiding, a track switch there: |
for, a motor for oper atma said track switch, :
a-motor_eircuit - arranfred to" be closed by a
section in ad:| .,

"u'» reaching the conductor
varice “of thc sw1tch, and ‘means” arranged

“when said motor cireuit is completed for es- |

,Lbh%hmg an ‘ld(]lh()n(ﬂ (]rcmt thgonfrh saad.|-
'motor’dncct from the maii.feed wire.
: “An electric.railway system, compusmtr :
a fecd eonductor div 1ded into sections : fod
: ln' hranches from -a main-fecd wire, track |

-

ails arranged to complete the - cu'cmt and |

‘return the’ current, a siding, a track switch-
. ‘(hu-etm, ‘a motor' for oper atmtr said track,
. ﬂ\\'lt(‘h,»d motor.citcuit ‘ll‘I'dllOed to be closed'
“hy a ear reaching the’ ('onductor section- in |
“advance of the sw1tch means arranged when |
_sud motor cireuit is completed for estabhsh-.
ing an addttlonal eircuit thl’OIlO'h said motor

- direct froin the main feed:wire, and a switch

T 40

a feed conductor divided into sections fed by
“branches from a main feed wire, track
- arranged to cnmpletc the. (u‘unt and return
*the current, a ‘siding: a tr dcl\ switch-therefor.
a motor for oper ltlll" said track switeliy a
mot01 circuit arranged to be: closed by a car

50

Cin said: nddltlonal cucmt opcrnted by said
‘motor’

for “opening .said -eireuit whcn the
trlck switch 1s fullv ‘opened. . ¢
S...An electiic r.nl\*- stem, (’()ln])l'lblno'

wils

caching the-conductor section.in advan
shing th 1 t tio advance of

'tlwc switchy and:means airanged: when said
motor cireuit is completed- for . establishing -
¢ an’ additional civenit thlough ‘snid motor.:

- dirvect from the nxiin:féed wire; said means
being arranged to rﬂunul’c(meouslv open the |

L
B2

»'.b;mnch feedmd circnit to o feed eonductor |-
,sectlon m ddvaucﬂ of the track switeh.

9.°An electric railway system. comprising

g feed-conductor dlnded into sections fed_

* by “branches from a main:
vails arvanged to. oomplete the eircuit .and’|
‘returh the current, a siding, a track gwitch:
thelefm, a.motor’ f01 operating said track”
gwitch, & motor circuit arranged to be closed

" by.a car reachmg the conductor section in.
. advance of the swn,ch, and ‘a’ reversmg

feed wire; track

‘thrmwh the"

swatel - controlled by the ear and operated
when the:
foi reversing -the circuj
and closing Said track switch. -

100 A dectrlc railway systein,

branches’ from a main fee
arranged. tc complete the clrcult and return
‘the enrrent,;

comprlshm :
2 feed ‘conductor divided-into:sections fed by 7
re; track rails’ | -

iding, atrack S\Tlt(‘h therefor,' :
LA motor for operatmg Snid track® switeh, a - 7

‘motor cirenit arranged. to be closed by a car’
reaching.the conductor section in advance of. ]
tch, and 4 reversing switch controlled .

e car and operated when thie same has -

65
same_has, fully éentered the siding: ..
s through the motor_'

75‘.:,; .

fully entered” tlie ‘sidine for reversing: the .-

‘eirenit ﬂnouoh the motm fm(l cloqmo sud

80,

track switch: Sdld reversiig switch bomo ars -

aniged  to sintiltaneously: open. the’ ranch: -
feedmﬂ circuit ‘to a feed: conductor'sectlon.»

111 advance of the track: switch.”

it .feior,’ meais ‘operated by the propulsion

currenit and controlled by a ear for” opening.

n'éléetric r‘ulway 8y stem comprmn(r;
a feod ‘conductor. divided into scctmns fed. -
"-brflnches from a-main feed wire, tmcl\‘
Carranged: to Lomplete ‘the -cireuit and -
return the: (Lurcnt. a siding, a track switeh:

85

80

said track switelr before the car reaches-the -

same;, a section of the feed conductor at the

_siding having a normally ¢pen circuit, and a-
“sritelr Tor (losmg the feechn(r cucmt to ‘snd; g

section. - T ¢ i

S99 An decm( 1'a11w w svstem. compr

95

mg“a feed donductor divided into -sections .-

fed bv branches” from ‘a main feed ere,_h
th\c]\ Ifuls ‘11"1110ed to Comp]ete the- cirenit”
wek

and veturn ‘the cuu’cnt Caosiding, a
giviteh ther 0’(01 neans operntcd by tlie pro-
|m]e,1 m currént and controlled. by

cireuit, and a’ s\\lt(l) i said

a_car-for”
opening sald’ f,ld_dx switeh ; before the car:
reaches the saine, a section oi the feed con-
ductor at the siding having a normally open
cireuit eon-;

100

lxolled Ly o Follewing car trav eling on the -

quain ling and arvanged. to closé the ciretit. .
to.said - section w Letr the foho\\m“ car has

passed the siding on the main Tine.

13. Ane electric. railwayv svstem, compris- -
ing o feed conductor div 1(16(1 into sochm-\s_
fed by branclies h om a-main feed wire, civ-
cuit contr ollmg wembers for said “several

“sections, t¥ ack rails arn (uwed to complete the

110

115 -

circuit ‘and Téturn ‘the current, a -shiding, a -

trick: 5\\11‘(11 leading out’ fronr the siding to
- the main line; and means controlled by a

ar
on the’ siding cand operated when the car’

120 -

reachés a c,e(*tlon of the siding feed eondne- -

tor for. opening “said track switch | hut ar-
anged to prevent propulsion of thc car until
the track switch is fully opened. - '
14 An electric railway
lng a feed conductor d vided into sections
‘fed by branches from a main feed wire, cir-

-cuit controlling -members for  said several

system, (‘omprl%-‘

125
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‘10

15

R

sections, track rails arranged to complete the |

circuit and réfurn the current, a siding, a
track switch leading out from the siding to

the main line, and a circuit controlled by a:

car on ‘the siding and including bridges in
the -circuit- eontrolhng members of oné or

nwore - preceding sections and ad’xpted to he’
-closed when the car reaches a section of ‘the

siding feed conductor, said eircuit being ar-
ranged to-open the tr: ack switch and propel |
ﬂle‘ car out upon the main line.

V15, An electric railway system., compus-_

ing a feed conductor divided into sections
ied by branches from a main feed wire,

track rails arranged to complete the circuit |
~and return the current
“switch leading out, from the siding to
the main hne, and means controlled by a-

~car on the siding and operated when the car

20

30

" 35

40 :s
a <cpamtc branch-feed circuit to sald con-;

45

reaches a section of the siding feed conduc-

tor for opening said track switch ‘but ar-

_mnged to - prevent propulsmn of the ‘car

until the track switch ‘is. fully opened, and
means . arranged when said track gwiteh is
fully. ()pened to establish "a’ sepatate branch

feed cireuit. to said conduutox Sc(tmu for.

propelling the car.

16, An electric railway syatem, compus-'

ing a feed conductor divided_ into sections
fed by branches from a .main’ feed wire,

tracls 1ails arranged to complete the ¢ircuit-
.and “return . the. current
“switelr leacling out from the. SIdmO to the |

a siding, a track

nain line, and means eontrolled by = ear on

‘the siding and.’ opernted when the car- reaches

a section of the _siding feed conductor -for
opening said’ track switch but arranged to
prevent propulsion of the car until the track
switch ig fully opmed means arranged when |

said tiack switeh is fully. opened to estabhsh,

ductor section for. propélling the- car, and
means Tor closing the track switch when the
car has passed out from the siding.

17, An electric railway system,.compris-

~ing 4 feed conductor -divided into -sections

and return the current, a siding,
_b\\’lt(,]l Teading out from the siding to the
main line;: and a circnit, controlled bs 2 car |

~50

fed by branches. from a main feed wire,

track rails arranged to cbmplete the cirenit
a track

a ‘siding, a track |

on'the mdm«r and -operated ‘when the ar
reaches a sectlon of the sliding feed conduc-

tor for opérating said track switch, said ecir-

‘euit including a switely controlled by “the

Jbranch” feedmg circuit. of a preceding .sec- -

55

.tion of ‘the main line conductor for pre-

venting operation-of the track switch when

a following car is taking current from the..
- 60

precedmg section.

~18.- An electric nulway syst(,m compns—
ing a" feed conductor: divided into sections
ted by branches from a main feed wire, elec-

tromagnets in the:hranch:circuits to the sev-"

eral sectmns and - energized .successively as
‘the: car. proceeds, and switches operated by
said: eléctromagnets and in the branch feed-

65 .

ing cxrpults to scctlons behind the moving

car, said switches being arranged to be
opened by said“electr omafrnets to cut off the

supply of -current to a toll owilig car.

19. An- eléctric railway system, CO]II%)I‘IS—
'ing a feed conductor divided into sec

eral sections and energized snccessively ‘a
the car proceeds, a tmcl\ switch leading to a
siding, means for operating. .

erating ‘means. and including sw1tches con-

said track-
S\vltch, and a circuit for controlhnfr said op- -

70.

ions -
fed by branches from a main feed wire, elec-
tromagnets in the branch cireuits to the sev-,

75:' . .:

80 °

tlolled by the electrom‘wnets of a’ plumhty]- ;

of preceding sections.

20. An electric railway system, compris-
ing a feed ~conductor divided into sections
fed by branches from a main feed wire, elec-
tremagnets in the branch cirvenits:-to the sev-
eral sections and energized successively s
the car proceeds, a track switch leading to 11
siding, means for .operating said “track
switeh, and a cireuit for controlling said op-
erating means -and including sw1tches con-
trolled by the electromadnets of 'a plurality

of preceding sections, sa1d circuit being c¢on- -

85

90

trolled by a car and ‘adapted to-be dlosed -

thereby to cause the car to be switched into
-said siding.
Tn testimony wheru)f 1 hdve helcnnto <et

my h'md
CHARLES E BAL/ ER
~ Witnesses:
~ELserr L. HYD]
W?\r P. meN

Coples of this patent may be obtained for five cents ea.ch by addressing the “ Commlssmner of Patents, '

Washington, C ”»
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