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1,166,919,

UNITED, STATES PATENT OFFICE. :

SAMUEL DENNY McCALEB, OF LOUISVILLE, KENTUCKY.

N BLECTRIC-TRACTION-CONTROL SYSTEM.

7o all whom ¢ may concern.!

Be it known that I, Samuer DeExnny Mo-
Cases, a citizen of the United States, re-
siding at Louisville, Jefferson county, Ken-

tucky, have invented a new Electric-Trac-
tion-Control System, of which the following

is a specification.
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- conductor alene for the control of the salety
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 away operating control

My invention relates particularly to Sin-
gle-track electric railway systems with the
asual turn-outs or sidings and has for its
cbiect to provide improved means for pre-

venting collistons. -

A particular feature of my improvement
consists in the elimination of all secondary
control wires paralleling the main working
conductor and in utilizing the said main

devices. S
A further feature of improvement cOn-

sists in means by which a car in one of

the single-track sections is enabled to take
from cars in the
siding behind as well as the siding

My invention nov
tures in the construction of the safety de-
vices and the eircuit connections of the same

and various other features of improvements.
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T will now describe the means embodying
‘my invention illustrated in the accompany-
ing drawings and will thereafter point out
“the novel features in my claims. '

‘In the accompanying drawings,

is a diagram of the circuit connections of

my system; Fig. 2 an enlarged view of one

40
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of the main contrcl switches; Fig. 3, a
vertical longitudinal section on the line
A A’ of Fig. 2; Fig. 4, is an enlarged side

view of one of the main control switches;
and Fig. 5, an enlarged view of one of the

intermediate tap switches.

Referring to Fig. 1 of the dr:;mings there

are shown the circuit connections and con-
trol devices for two consecutive turn-outs

or sidings and the section of single track
between them.

power station in electric rallway systems,
are omitted from the drawings for sim-

plicity, but the configuration of the main .

working conductor conforms with that of
the rails. The siding at the top of Fig. 1

will hereafter be Callgcl_tlle'left siding, and __

Specification of Letters Patent.

i€ ‘ahead,
thus avoiding rear-end as well as head-on
‘collisions. _— s

includes certain novel fea-

The track rails ™ which
usually carry the return . current to the

Application filed July 29, 1912. Serial No. 712,013,

the one at the bottdm'the',i‘ight sidiiig.' The

the single track portion is separated electri-

PatentedJ an. 4,1916.
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section of the main working conductor over

cally from the sections 3 and 4 for the left

and right sidings respectively. The main

working conductor 1 is engaged by the cur-

rent collecting device .on the car and sup-

plies power current thereto for propelling

the car. The feeder 2 supplying the main.

working conductor, carries the current from.

the power station and feeds the same to the

switches A, B} C?' D} WthhWﬂl be- presently

described. -

At each siding there are two main control

switches respectively. The connections are

_ | 65
gections of the main working conductor
~ through magnetically operated main control

70
switches, one for controlling the single track:
section to the right and the other for con-
trolling the single track section to the left.
These will hereafter be called right and left

75
similar at all sidings. Enlarged views of
one of the main control switches are shown.

in Figs. 2, 3 and 4, which are respectively

‘a plan view, a vertical section through the
core and armature, and a side view. The
switch is shown in conventional form and
only enough parts are shown to make clear
the functions of the switch. Details of con- .
struction have been omitted and form no .
h 85
is made up of the U shaped iron magnet
~ cores or yokes 23, the solenoid windings 7
Figure 1

part of the present invention. The switch

80

and 9, 20 and 21, which surround them, the

movable iron armature 28 and the contacts
11, 12, 13, 15, 17, 22,26 and 27. The wind-
ings 7 and 20 are made of fine wire with a
large number of turns compared with the

90

windings 9 and 21, which are made of heav-

ier wire with a small number of turns.
- The windings 7 and 9 and one of the cores
28 constitute the electric magnet on one side .

95

of the armature 28, and the windings 20 '
and 21 and the other core 23 constitute the

clectro-magnet on the other side of thearma-
100

ture. The armature 28, made in two pieces,

“ig within the influence of these two electro-
‘magnets and is attracted in one direction or.
the other, according to which of the cores 23

is magnetized. The armature 28 1s attached
- 105
bar 12, and is preferably insulated there-

to the sides of a movable copper conducting

from. It is obvious that the armature 23
can be made in one plece if desired. - The



~ Fhe contact

- spring 19,

)
R

movable cmlductmg bar .12 is }_JI"OLGC]_ at
its outer end thiouch & ea&nectﬁoﬁ
The spring 19 holds the bar 12
In. position Lem{, 21 bh"‘ two electro-m: wneta
when neither of them is enevgized. In one
direction the bar 12 makes contact with
the stationary copper contacts 11 and 17,
and 1 the othel dllaumn with st 111{},{L11‘V
contacts 15 and 26. Attached to the
bar 12, near its free end, is che %11:@11 Y
copper contact 27 which is also in e*cemcal
connection with the bar 12. The contact 27
1s I engagement with both the ctdtmuuy
auxiliary copper contacts 18 and 22, when
the bar 12 is 10 its open or middle posmon

13 18 aftached to one of the

“u..-] ;.,..a

- electyro -magnets on one side of the bar 12

nY

~tact 17,

and the contuct 22 to the other electro-mag-
net on the othei side. As soon as the bm
12 moves to either side of its middle posi-
tion, the contact 97 bwomes disengaged

“from cne or the other of the f"mtaoqmy CON-

tacts 13 and 22. One end of the fine wire
winding 20 is connected to the auxiliary
contaet 29 andl the, ochu end £ main con-
ihe end 8 or the heavy wire wind-

“ing 918 connected to smuohm xf terminal 6

- end 25 to main cO? htaet 26.
“ance 14 betweer the contact bar 12 and main
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‘described,

and their directicns of ‘t“i V0

main conduci tor,

.;md the oﬂlu end 10 to the main contacs 11,
The end 24 of the heavy wirve winding 21 is
conn'ect a to main contact 17 and the obhe“
T here 1s a usmb—

contact 13, The internal connections of the
switch Just described are the same for all

the sidlng switches.

1'he ope mtmn 0£ the system will now be

ticularly to Hig. L. Agsume that a car has
entered the 1ei* -hand siding before one en-
tars the 1101113 hiand siding. Thﬂ CaL'S }1@161;
resented 1n the drax Wing by trolley wheel

q1'Q mdw 1{ec
by the points of the arrows dlwmiv below
them. Assume alse that the r1oht switeh B
of the left siding, and the le: t switeh O of
the right siding are in their cpen or mid-
As soon as the tr oﬂw at the left-
hand siding CONICS M coneact with the sec-
tion 3 of ‘the main conductor, the follows ng

circult is established: Fr om the feeder 2,

through wire 16 to contact 15 of the ‘1ght
switch B of the left siding, thirough resist-

ance 14 to contact bar i2, i,b siiding contact
27, to contact 18 throu gh fine wire coil 7 to
termln al 6, through - .'1*116 2 to section 3 of the
“to the trolley on the ecar
in the left Sldlnﬂ and through the motors
or other imnsl tmﬂ devices on the car to
the ground. The flow of curr ent through
the above cirenit energizes the fine Wile coil
7 and the electro- maozlet core 23 w 111011 it
surrounds is nmﬂnea:uﬂ On account of the
high resistance of the coil 7, and the resist-
ance 14, this current is not lare ge enough to
turn the motors on the car. It is h.lﬂ“ely

to o

> contact

ng 1s {Jnﬂlgmed iroem

and rever ence snould be had par-

left “‘1(1]110 3

1,163,918

cont: olhim cmmnt for the siding switeh.

ihe energlzation of the coil 7 causes the con-

tact bar 12 to be. puiled toward it until the
b:ll 12 engages maln stationa: ry contacts 11
..md 1(, the | Lmtm slightly 1n advance of the
former. This is the position in which 1% ig
shown in Hig, 1. The sliding contact 27 still
engaoes conmct 13, but is now out of engage-

r__

mem with contact 2’) AS soon as the bm i

K

engages the contact 17 of the switch B of
the left siding, the switch C of the right sid-
the feeder 2 bd,d_::
andd

£l ou the- workung  conductor 1
t_novgn thf witch 8 to the trolley on the
1d1110 o, l“e nesy clredlt 18 ag ﬁ“onows

from feeder 9 to wire 16 of the left switch
U of the right slduggzﬂJ to resistance 14, to
baz: 12, to slidin 1g contact 27 and contact :gf';‘a
through fine wire w 1(:[1110 20 to contact 17,
60 Cﬂi’lUUCL{)L L, to wire 18 of the right svwiteh
3 of the left sidi 1ng, to cont act 17, to contact
bar 12 fo sliding contact 2 27, to contact 1 3,
through fine wirve 0011 { to terminal 6,
wire 8, to conductor u, and through the car
m the ]e.i_L siding to the ground. The part
ot the control current which pasms through
the civeuit just describad causes the contact
bar 12 of **1{3 }e‘rij switch € of the ughi g1l-
ng to be pulled to the pomtmn WHIch 1t oc-
cupies 1n lw 1. Asg 001 as the switeh
a1 the 1 1ght switch B of
11} their fmal cloged i)u:mw;l as shown in
g, 1 1u I {1 be seen that the fine wire coils
20 ¢ 11 11 u_rﬁ two swibtches are shunted
respect]
Y. On aceount of the lmt resistance of these
I eAVY Wire Ct)llu compaied with that of the
ne wire coils and the 1@:;14311019 14, prac-
tically no current Vil now fow tnrough the
fine wire coils nor through resistances 14
and the current to the car 1n the Jef th;mu
mdmb Wil now come only by way of con-
ductor 1 ths mafm the fol ?m‘urw clmmh from
feeder Mo, ¢ LLLJ‘L gn wive 16 of the lefs
witeh O of the : 1ding, to contact
to movable béli‘ 12, o contact 28, tnouﬂh
wire 25 to hi-}"““:"_ wire winding 21 and bV
wire 24 o contact 17, to wive 15, through
conductor 1 to Mw }b of *Le ngm mﬂtc-"
Bj (}:E t}h 1{—;,_1'1‘_..-

,-._

i
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wiie 8 to termin a.l 0, throug .
ducter 8 and thron 1gh the car 1n the left sid-

g to the ground. the resistance of this
cireuit is low enou g to pwmt the motors
on tiie car to operate and to propel the car
and at the s» ne i e this Cury et poiver iuh

magnetizes the loft and right siding switche

Cand B just deimmeu and mﬂdb them in U 3
position shown in i*?o 1. The car in the
now centinues o the vight and
enters the 51?1f31e track section under the con-
ductor 1. At the sume time it 1S 1mpossible

for the car in tha right siding 4 to continue

he left &{:111’10 are

vely by the heavy wire colls 21 and :

T
o~
T

o

110



$1,166,919:

to the left since the left switch G of th&t "
siding 1s locked agaist it; that is, the slid--

ing contact 27 is out of engagement with

. U t. ’

bl
>

15

20

the contact 13. There is therefore-no way
for the car in the right siding to get power
from the conductor 4 which 1s, for the time
being, dead. The car in the left siding now

reaches the single track section, and, the
current collecting device or trolley comes 1n

contact with the conductor 1. In passing
from the conductor 8 to the conductor 1

through the motors and the two “control
switches which have been closed open for an
instant but are immediately closed again
when the trolley g 1N CC
conductor 1. The left hand switch C of the
right siding is thrown to the same position
it occupied
switch B of
the opposite direction. Consider the 1nstant
of time when the switches are opened and

~ the car veaches the conductor 1: The com-
- trol cnrrent is now supplied to the conductor

30

e
ot
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contacts 15 and 26 in both switches. L1
5 action again causes the fine wire coils to be
shunted by the heavy

1 from similar paths through both switches
mentioned, namely, from the feeder 2
through the wires 16,
ances 14, through the conducting bars 12,
the sliding contacts 27, the contacts 22,

the fine wire coils 20, the contacts 17 and

the wires 18. The contact bars 12 are
therefore drawn toward the coils 20 until

they finally come 1n contact with the

5 : ; . .
wire coils 21 and the

power for propelling the car 1s now sup-
plied through the following path through
hoth of these switches, the two paths bemng

in parallel: from feeder 2 through wire 16
to contact 15, through conducting bar 12 to

contact 26, through wire 25, through heavy
wire coil 21, through wire 24 to contact 17,

through wire 18 to conductor 1 and through
5 the car to the ground. S

The car from the left siding continues to
travel to the right toward the right siding

and the power current through the left
switch of the right siding continues to de-

prive the car in the right siding of power.

Tt will be noticed that the power current
which is drawn through the right switch of

the left siding prevents a car which has
entered the left siding and traveling i the

same direction as the car in the single track

section from following this car, for the con-
ductor 3 is now deprived of power inasmuch

as the sliding contact 27 is no longer 1n en-

oagement with the contact 13. Thus there 1S
o protection ag

on collisions. When the car from the left

siding reaches the right hand section 1t passes.

~round the car waiting there under condue-

tor 4 at that siding. It can then continue to
65 the right along the succeeding single track

track section

there is a momentary break in the circuit

comes in contact with the

an instant before but the right
the left siding is now closed 1

‘through the resist-

This

ainst rear-end as well as head-

section provided no car has entered that sec-

tion from either direction.- The. car in the

right siding can now continue to the left pro-.

other car has entered the single

vided - no

trol the switches at either end of the single

to the left of it.and it will con- 4

track section in the same manner that the

will be reversed in the two switches; that is,

when the car draws power from the siding

conductor 4 the left switch C of that siding
will be thrown toward the coil 7 and the right

toward the coil 20 and when the car enters.

“car from. the left siding.controlled these
switches except that the direction of closing.

75

switch B of the left siding will be thrown

80,

the single track section the switch: behind it

will be thrown oppositely toward the coil 20

while the right switch of the left siding will

be thrown to the same position as before,
namely, toward the coil 20. Thus the car
traveling toward the left will deprive the

conductors 4 and 3 of power while in the
single track section. When a car 1s on the
single track a control of the switches pro-

90

tecting the sections may be secured during

85

the intervals when the car is brought to a
stop and the motors shut down, in a number

sistance, lights or other device on the car.

- Where the single track sections 1 of the

main conductor are comparatively long 1
‘may provide intermediate tap connections
from the feeder, to compensate for voltage
drop along these sections. Fig. 5 shows in
detail one way in which these taps from the

feeder may be automatically connected to the
single track sections 1 at certain times, while
Fig. 1 shows such arrangement combined in
the general system. .It consists of electro-

~ magnetic switches which require compara-

tively heavy current for their operation.

of ‘ways, one of which is to provide a by-
pass for the control current, through a re-

95

This ﬁ_by-pas’smay',be_-destabli_shed by the motor
controller at each stop, but the precise
ethod is wholly within the choice of the

100"

110

Referring to Figs. 1 and 5 the magnets 29

and 80 are connected in series across a break

in the conductor 1. When a car 1s a suffi-
cient distance from a siding to draw current
enough through the magnets 29 and 30 to

attract the iron shoes 32, the contact 33 en-
- gages with the contact bar 31 and the feeder
“tap 84 is connected to the junction between

the solenoids 29 and 30. A feeder connection

115

120

is therefore established to the conductor 1

on each side of the break through the sole-
noids 29 and 30 respectively, and this con-

nection is maintained until the current is re-

duced through the solenoids 29 and 30, as

125
‘the car moves toward one of the sidings. -~
1 do not limit myself to the exact form 1n
‘which my invention is herein disclosed as 1t
is obvious that various modifications might
‘be made in the construction shown in the

130
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drawings and above particularly described

- without departing from the spirit and scope

of my invention.

What I claim and desire to secure by Let-

ters Patent 1s:— _ . o
1. In a single-track electric railway with
turn-outs, the combination of a working con-
ductor, a feeding conductor and control
switches at the turn-outs, and means for con-
trolling the admission of curvent to the
single-track sections and turn-outs, said

means consisting oi the said working con-

auctor, the said feeding conductor, the said
control switches and the car having the right
ol way on said railway. -

2. A single-track electric railway, with

turn-outs, twe main control switches at each
turn-out, one ifor controlling the admission
of current to one turn-out track and the
single track section to the right, and one for

~controlling the admission of current to the

other turn-out track and the single track
secticn. to the left, such switches being

~operated in accordance with the position of

the car having the right of way to protect
such car from rear-end and head-on col-
lisions.. ) | I

3. in an electric vailway system the combi-
nation of single track sections and turn-outs,

mstrumentalities for supplying power to a

single traclk section and means controlled oy
stuch instrumentalities for taking away elec-
tric current from one side of each of the
turn-outs at the ends of the single track
sectlon. _ '

4. In an electric railway svstem the com-
bination- of single track sections and turn-
outs, a working conductor divided into sec-
tions corresponding te the single tracl sec-

tions and turn-outs, and means for depriving

conductor sections of two sidings of electric
current when power is being taken from the
single tracl conductor section between them.

9. A single track electric railway system
with turn-outs, the combination of a work-
Ing conductor divided into sections, electro-
magnetic switches at the ends of a <ingle
track conductor section, having two
operating pesitions, one for supplying power
to said section and simultaneously depriving
the turn-outs at each end thereof of power,
and the other for supplying power to either

of sald twrn-outs and stmultaneously de-

priving the other turn-out of power.

6. In an electric railway control system,

the combination of a single tack railway
with turn-outs, a working conductor divided
into sections corresponding to the sections
of single track and the turn-outs, and

switcnes which connect the turn-out con-

ductors with the source of power by way of
the single track conductors and the switches
at adjacent turn-outs and which connect the
single track conductors with the source of
power by way of the single track conductors

s I 1,168,019

and the switches
cluctors.

7. In an electric railway control system,
the combination of » single track railway
with turn-outs, of a working conductor
divided Into sections corresponding to the
sections of single track and each of the tuirmn-
out .tracks, electro-magnetic means con-
troiled by the current passing to a turn-on:
tor depriving an adjacent turn-ocut of POWVEeY
and means controlled by the current passing
to a smgle track section for depriving the
turn-out at each end thereof of power.

S. in an electric railway control gystem,
the combination of a single track rallway
with turn-outs, a working conductor divided
mto sections correspending to the sections of
single track and each of the turn-out tracks,
electro-magnetic switches at the turn-ouis
for depriving a car entering a turn-out of
power to go ahead when another car has
enterect or is about to enter the single track
section ahead of it, contreiling means for the
switches, means whereby curvent delivered
to a turn-out passes through the worlking
conductor of the single track section ahead
of it and through the controlling mesns for
the switch at the other end of said section,
and means whereby current delivered to a
single track section passes through the con-

at bDoth ends of such con-

"

trolhing means for the turn-out switch =

cach end thereof

9. In an electric traction system the com-

bination of a working conducter divided
into sections and means at acdijacent ends of
two consecutive sections for supplying cni-
rent through practicaily the entire length of

one section to a car at the remote end iheren?
ancd for simultanecusly aepriving the gl

LilZd 4

-3 . vy 1r"1.1 "1-.;-:! W = ” N '—v . -
section ol power contrel, eaid means beine

contrelled by said cnrient.

10. An electric railway with a working
conductor divided into sections, the combins.
tion with a feeding conductor SUppiving
curreny at each end of such sections of elec
tro-magnetic means controlled by i
supplied to the car for feeding curre
section of working conductor at one
imtermediate points.,

L1, in an electric railway system, the com-
bimation with single track cections and fiim-
outs, ot a working cenductor divided into
sections, electro - magnetic switches at the
turn-outs which are operated by the current

Favgy)
ol

passing to a car, said switches baing adanted

to deprive cars going in either direction of
power to enter a single track section when
another car is on such single track section
and to deprive cars at one turn-ont of power
to enter a single track section when a car po-
ing in the opposite direction first reaches the
turn-out at the other end thereof.

14. A protective system for electric rail-
ways having single track sections and +urn.
outs, a working conductor divided into sec-

oA
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~ tion of the switch but one or the other closed
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 rent to such section, each of the switches nor-
mally occupying a neutral position but
capable of being thrown to either of two op-

49

-

tions corresponding thereto, electro-magnetic

switches located at or near both ends of such

sections for controlling the admission of cur-
rent to such conductor sections, each of said

switches normally occupying a neuiral posi-

tion but capable of being thrown to either
of two operating positions depending upon

the position of the car having the right of

way.
13. in  rally tem |
single trac sections and turn-outs, a work-

ing” conductor divided into sections corre-
sponding thereto, electro-magnetic switches
located at or near both ends of such sections

3

for controlling the admission of current to

such conductor sections, each of said switches

biased to normally cecupy a neutral position
between two operating positions and having
two sets of auxiliary contacts which are .
closed in the neutral position but one or the.

other of which is open in an operating posi-

tion, and having two sets of main contacts,

both of which are open in the neutral posi-

in an operating position, and having an
armature and a high-resistance and a low-
resistance magnet winding on each side of

the armature for operating the same, the
high resistance ceils being connected to the

auxiliary contacts and the Jow-resistance

- coils being connected to the main contacts,

the switch being adapted to be closed by one

or the other of the high-resistance windings
and maintained closed by the corresponding
Jow-resistance winding.

14. In a protective system for electric rail-
ways having single track sections and turn--

outs, a working conductor divided mto sec-

tromagnet switches located at or near both

ends of each single track conductor section

for controlling the admission of power cur-

erating positions, two sets of high and low
resistance magnet windings for the switches

“corresponding to the two operating positions
thereof, one of the high-resistance windings

Copies of this patent may be obtained fbr five (}ents_e"&ch, by addressing the Commissioner of Patents,

1,166,919 -

an electric railway system having

s

being in series with a siding conductor ‘sec-
tion and the feeder and the other in series
with one of the adjacent single track conduc- -~
tor sections and the feeder when the switch -
1is in the neutral position, and cne of the '
low-resistance windings being 1in series with
‘the adjacent single track conductor section

55

and a siding conductor section when the

 switch is in one operating position and the
other low-resistance winding being In serles. -
‘with the adjacent single track conductor sec-

60

tion and the feeder when the switch is1n the

other operating. position.

15. In an electric railway control system,

the combination of a single track railway.
with turn-outs, a working conductor divided
into sections corresponding to the sections

65

of single track and each of the turn-out

tracks, electro-magnetic switches at the turn-

outs for depriving a car entering a turn-out -
of power to go ahead when another car has
~entered or is about to enter the single track

~ section ahead of it, controlling means for

the switches, and means whereby current de-

livered to a turnm-out passes through the

working conductor of the single track section

ahead of it and through the controlling -

means for the switch at the other end of

said section.

16. A single track éléctricfi'akinl-WzLy, sjstem‘ ._

- with turn-outs, two control switches at each
turn-out, one of said switches controlling the

80

current to one track of said turn-out, to the

~single track section to the right and to one
of the tracks of the turn-out at the opposite

end of said right-hand single track section

turn-out, to the single track section to the

“left and to one of the tracks of the turn-out
‘at the opposite end of said left-hand single
track section, such switches being operated
in accordance with the position of the car

having the right "_o_f way.

~ SAMUEL DENNY McCALEB.
~ Witnesses: EERE
C - S.‘ NOEL MCCALEB,

. Narmax L. KamN.

‘Washington, D. C.”

| 80
“and the other of said switches controlling the
| T to sec- current to the other track of the said first

tions corresponding thereto, a feeder, elec- -

90

70



	Drawings
	Front Page
	Specification
	Claims

