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f 0 all whom it m,a,y COMCETT:

Be it known that I, CEARLES R. VAN TRUMP
a citizen of the Umted States, and a remdent

of Wilmington, in the county of Newcastle |

and State of Dela,wa,re, have invented a new
and useful Improvement in Block-Signal and
Track-Switch Operating Devices, ot wlnch the
following is a full clear, and exact descrlptwn

~ of the same.

IO

My invention rela,tes to block- wnal Sy S-

tems and track-switch-operating mechamsm'

~ which is especially adapted for use on electric

15

railways operated bV a trol]ev or thu*d ere or -

rail system.

It 1s the obJect of my invention to. prowde_

a sighal system wherein as a car enters any
block electrically-operated signals at each end

- of the block and under the control of the mo-
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torman within the moving car will be dis-

played or switches operated and -as the car

leaves the block from either direction the sig-

nals and switches wﬂl be restored to thelr nor-
mal position. | S
" The invention also includes mechamsm
which will be included in the same cirenit and

- operated by the same current for operating
track - switches—as, for example, derallmg.,

turnout and other switches. |
"The invention comprises a power or main
mrcmt trolley-sections insulated from each

~ other at the ends of the. blocks and branch

- the current is taken by the trolley wheel or
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feeders connecting the said main circuit with
the said insulated trolley-sections, from which

shoe to operate the motors and supply the cur-

‘rent for the usual lights on electric cars and a

| _return -cirenit- thh may be either a return-
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wire or the ground, as desired. Extendmo'

the length of the block is a signal-wire or sig-

nal- c1rcu1t and at each end of said. swnal-

~circult: Wlll be placed electrically - operated :

smtches controhmcr the current from the trol-
ley-wires to either “the signal-lights by night,
semaphore-operating dewces by dav, or dera,ll-
ing and other switches, said electric smtches

,bemﬂ' operated by means within the moving

car under the control of the motorman and

without necesmtatmtr the stoppmﬁ' or leaving

of the car.

The mVenﬁon con51sts of these and otherl

1

lights lighted,

"F ¥ represents a Sectlon of the feed-line.
T is a corresponding section of the trolley-

two of the connections.

_featu-res, -Whlch.wﬂl be more specifically de-

scribed in the following specification, and par- -

ticularly pointed out in the appended claims.

Referring to the accompanying three sheets

of drawmﬁ's forming a part-of the specifica-
tion, and 1in Whlch smnlar characters of refer-
ence indicate correspondmw parts in the dif-
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ferent ficures, Figure 1 is a diagrammatic

view of my block—sw*na,l and track—swmch op-

similar view with two cars apﬂroachmcr each

other and the same turnout-section and the ¢
lights of each sectlon lighted, indicating that
- Fig. 3 isan enla,l oed

the sections are in use. _
view of the signal-section of the trolley-wire,

breakers, switeh- -operating devices and con-

nections, and the current-producing mechan-

ating the controlling-switches.

both, are controlled instead of signal-lights.
Figs. 5 and 6 are enlarged views of two posi-

erating devmes, showmg two sections, one of 060
which “the car is entering, showing the signal-
and the other section bemﬂ* -

clear the hcrhts are extinguished. Iig. 21sa

70_'.

ism and connections within the car for oper-
"Fig. 4isan

| enla,rﬁ‘ed view of the swnal sec¢tion ot the trol-
ley-wwe, showing a modlﬁed form of Fig. 3,
| in which either a switch and %emaphore or

tions of the contr olllno'—swmches and the cur— -

rent conducting connections. -
" Referring to Fws 1 and 2 of the dra,wuws

wire or third rail or wire, having turnout-sec-
tions TV and T? at certain’intervals, common
in single-track systems.

to the trolley-wire. R R represent the rails

. ‘T’ and F* are feed-
ers for Supplymﬁ' current from the feed-line

8o

._ T

on which the car travels, having turnouts R" =
R corresponding to the sections T' and T* of

the trolley-wire. B B' are connections of

the continuity of the trolley -wire and are lo-

separated to form signal-sections &' &* d° &,
represented by the short lines between any

90
suitable msulatmcr material, which interrupt.

cated at each end of a block just before enter- o
ing the turnout-sections and are sufficiently

95

I I are inductances,

each of which connects a signal-section with

the adjacent live section of the trolley-wire

'leadmﬂ‘ to the turnout—%ectlon Ot trolley Wue

100 . .
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55" 57 S represent solenoids for operating
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“sald switch.

the three-point rotating switches X', K2, K*
and K%, respectively, and which will be here-
inafter more fully described. W, W2 W3,

and W* represent electric conductors con-

nected with the coils of the solenoids 8, S?,

S, and S, respectively, which. are grounded

through condensers ¢, ¢, ¢, and ¢'. ¢, o*, &,
and 0" are wires leading from the live trolley-
wire sections to one of the brushes of the
switches KK’ IC?) K and K ¢/, ¢% 4% and

¢ indicate the wires leading from a second

brush of the switches to the ground. 1. and
L" are wires connecting the signal-lichts 7
and /° or ¢° and /', semaphores or switch-op-

erating devices at each end of the block, and
“their ends are connected to brushes which are

In contact with the third terminal of the ro-
tating switches, as will be hereinatter de-
scribed 1n detail.

- Referring to Fig. 3, which shows in an en-
larged view a section of the line at the end of
a block and a diagrammatic representation of
the three-point switch devices, the wiring,
condensers, and controlling means within the
car for energizing the solenoids for operating
In this figure, F T is the feed-
wire, T' T is the trolley-wire, B’ B*are the in-
sulated connections therein forming a signal-
section .

- the connections and connecting the ends of the
- signal-section to the adjacent livetrolley-sec-

tions. ¢ is-a trolley-pole attached to a car

~having a wheel » in contact with trolley-wire.

35
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¢ represents an-inductance inthe same circuit
connecting the trolley-pole by wire 4 with the
lighting, heating, or power -translating de-
vices within the ecar and from them to the

track or ground. Between the inductance 7

anc’ the trolley-pole connection are connect-
ed, by means of a wire 2, a condenser ¢ and
magneto-machine 7 or other expedient by
which an alternating, pulsating, or intermit-
tent current may be generated. The magneto-

‘machine 1s preferably constructed so as to be
operated by hand when so desired by the mo-
torman as the car is passing a signal-section,

and while I have shown heérein the specific use
of a manually-operated magneto-machine I
do not wish to limit myself to this exact con-
struction or specific arrangement, as other
means may be readily substituted to generate

~or have under control the proper current with-
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1n the car in order to energize the solenoid or
other switch-controlling devices. One pole or

terminal of said magneto-machine or other

expedient is connected to the said condenser
¢ and the other to the ground by wire 3. B’
and B® are the connections and I’ and I* the
inductances spanning the connections and con-
necting both ends of the signal-section to the

adjacent live sections.  is an enlarged view
-of the signal-section of the trolley-wire. &
15 4 solenoid having one of its terminals con-
nected to the signal-section @ and the other

I" I”are the inductances, spanning

768,411

terminal leading to a condenser (Y and thenee
to the ground by wire 6. 77 is a three-point
switch, (see Figs. 5 and 6,) which preferably
consists of a number of insulated copper see-
tions & 4 b, arranged as shown on the surface
of a cylinder and rotating on a pivot-point at
each end of the cylinder, and said insulated
sectlons are in electrical communication with
each other by being all connected to a larger
concentric copper cylinder or heel composed
of a number of sections A & Ah. @ w aare the in-
sulating-sections, made, preferably, of porce-
lain or glass and alternatine with the sections
bbb, R'is a ratchet-wheel at one end of the
cylinder, which is engaged by a pawl P, opor-
ated by solenoid S§'. 1. is a section of the
wire forming the circuit conducting the cur-
rent from the trolley-section I' throueh wire
3 to the signal-lights or to ecnergize the
mechanism for operating the semaphores or
switches and from thence to a brush bearing
on the conducting-sections /4 4 of the heel on
the outer or larger rotating cylinder of switeh
K’. 8 is a conductor leading from the live
trolley-section adjacent the signal-section to
the brush bearing on the insulating-sections
@ ¢ or the copper conducting-sections 4 ) of
the smaller rotating cylinder comprising the
switch I, 7 is a conductor leading from a
brush bearing on either of secctions « « & b
of switch KX to the ground or a special return-
wire circuit. The switches ' K* will be so
designed as not to have the two brushes on
the conducting commutator-seements 4 4 at.
the same time, thereby causing a short circuit.

In Fig. 4 is shown substantially the same
arrangement of switch and controlline devices
with the exception of having the eurrent con-
trolled by the three-point switch operatine
the signal-lights. The current is also em-
ployed to operate semaphores P’ or other sig-
naling devices, and in the same circuit or in
series with said semaphores may be derailing
or other switches @. The derailine or other
switches o in their stimplest form consist, of a
section of a rail », pivoted at one end near the
track, while its other end is drawn over on
top of the rail by an electromagenet 7, whicl
is connected up in series with the semaphore-
operating devices, as will be hereinafter more
clearly described. The semaphore I is op-
erated by an electromagnet ./, and at the
other end of the block is a similar set of ap-
paratus and devices, and the current passes
through the wire marked 1!, which connects
the brush leading from the heel 4' of the
switch K°, thence through the electromagenct
m, operating the derailing or other switel
through the semaphore-operating magnet 7./
to the signal device at the other end of the
block. ‘

Referring to Figs. 1, 2, and 3, the operation
of my invention is as follows: If the sienals
or other devices are not to be changed, the
car proceeds without interruption through the
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wire.

guish them if ho*hted as will be |
descrlbed The wire 2 leading from the con-

through brush swnal—c.rrcmt wire L)/.

768,411

signal-sections @' d° by receiving 1ts current
when the trolley-wheel is between the connec- |
tions B B’ through the inductances 1.1 If the | throws the switch- K’ one notch, which lights

| the lamps /' /¥ at both ends of the block Just

signal controlling the blocks are to be chan cred
the magneto- -machine 7 (see Fig.-3) is set in

operation by the motorman by hend , as shown,
One
pole of the magneto-machine is connected to -
the ground or return c:rrcmt and the other

or by a small motor under his control.

pole to the condenser . The pulsating, al-

rent generated by the magneto-machine or

expedient thus is made-to follow the circuit

from the condenser ¢ through the conductor

2, trolley-pole £, wheel p, section &', wire 5,

throuo*h the coils of thesolenoid S, condenser
C, wire 6 to the ground 'or speclel return-

solenoid S’ and connected pawl P rotates the
switch K tosuch an extent as to cause the next
section a or 6 to be brought in contact with the
brushes connected to the conductors 7 and 8
and thereby light the lights if out or extin-

hereinafter

denser ¢° in the car to the trolley pole may
have a switch 2’ for cutting out the magneto-
machine or other source of current, if desired.
The path-of the current for the s1gna,l lights,
semaphore - operating magnets or derailing-
switches in the circuit of thewire L' is as fol-
Jows: T'he ecurrent of the trolley-wire T passes
through the wire 8 toa brush bearing oneither
one of the insulating-sections ¢ ¢ or the con-
ducting-sections & 6 of the switch K'. - If the
brush is bearing on one of the conducting-
sections b b, the current passes 'to the: heel A

brash of wire 3 is beari ing on an insulated sec-
tion and the brush of wire 7 is bearing-on a
conducting-section, then the current from an-
other connection similar to8is passing through
the si ignal-circuit to the ground or Speeml GlI‘-
cult wire. . IR * '
From the fore0'01n0' deSCI'lptIOIl of sw1tches
K’ K? at either end of the wire L and their
connections it will beseen-that in one position
of said switches, as indicated in Fig. 6, if the

line I’ has one end connected to the live trol-
> ley-wire and the switch at the other end -of the

~block to the ground, as shown in Fig. 5, or

53
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vice versa, the lights will be .lighted. If

“both switches at the end: of the line are con-

nected to the ground or-both to the trolley,

the lights are ex:tmmnshed - It. 18 therefore

obvwns that -the. cha,ncnnﬁ' of one of the
switches K’ K? at either end of - the block
would- change the  condition:of the lights,
semaphores, or switches and light the hcrhts
it out or change the position Of the sema-
phores or dermhncr and other switches. Ac-

cordingly, if as a car arrivesat the end of the
block indicated by Z(see Fig. 1)andis about

to pass-from the turnout-section. Into the sig-
na,l—sectlon of the trolley -wire and. ﬁnds the

| 18 clear.

The npws_rd movement of the core of

11 the

departing from my invention.

[ block clear by the ’sig'nsl-'-lights being out the

motorman by the means heretofore described

about to be entered, thus protecting such
block.

length of the block and arrives at the ter-
minus and passing over the signal-section at

this end of the block again throws the sw1teh,

| | K? one notch. at this end of the block in a
ternating, mntermittent or other proper cur-

similar manner as described above, when the

lichts are -again: extinguished, shewing the

car has passed beyond the block and the track
If, however, as the car approaches
the end. of the block on ‘the turnout-section

After the car has proceeded the full

s
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and the block is guarded by the lights, he

stops on such turnont sectlon until the ap-

proaching car passes the switch of the turn-

out-section, when they both proceed without

changing the lights. If the block the car is
about to-enter is cleared, the motorman clears

the block in his rear and proceeds guarding

the
ebeve

-From the above descrlptlon 113 wﬂl be seen
I havedevised a simple and 1 Inexpensive means

block he 18 abont to enter with the 11ghts

90

for-protecting a single-track system, in that

there is only one line of wire connecting the
two ends of the block-signal devices and. only

one set of operating devices at each end, thus

minimizing-the amount of wire and mecha,nisrn

to bedisarranged and become inoperative and

need attention.- Thereis no confusion of red,

white, or colored lights in my system. The-

car always travels toward a light,and-assoon as
the motorman encounters a llﬁ'ht he 1s aware
the block isnotclear. When he sees no lights,

he can pass- thronﬁ'h the turnout-sections to

the-next block, operating the switches to turn
on-the lights or semaphores to guard theblock

and with little effort.
Various changes may be mede in the detmls

of the system without departing from the

spirit of my invention as expressed 1n the ap-
pended claims, and while I have in the fore-

95
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105
he i1s abont to enter without lea,vmcr hls car -

110

going described. specifically one form of appa-

ratus and- one system of wiring adapted to

accomplish th# result aimed at, yet 1t will be

modif]

obvious to those skilled in the art that the-
electrical connections, the specific construe-
‘tion of the switches, and other details may be
ed in-many ways without changing in

115

any way the operation of the mechanism or

For exemple

120

it would involve the same-invention if the in-"
ductances I I, spanning the connections BB

“of the si-gnel-seetiens ‘be attached to feed-

wires supplying. the dead sections from the <

feed-line instead of thetrolley-line, as shown,

I 25' |

or for thé derailing switch any other form of:

switch could be substltnted—ss for example,
a main-track switch eemmonly nsed at street
corners and tarnouts. -

Hewnﬂ‘ NOW descnbed my:- 1nvent10n Wha,t

130
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I claim as new, and desire to seeure by Letters
Patent, is as follows

1. A signal system for railways comprising
a series oi blocks, a trolley or current-con-
ducting circuit, a sw*nal-seetlon in the trolley
or current- conductmo* circult at the end of
each block, a return or oground circuit, a

| 1&*nal—ew1teh for the ends of each block, m-—

dependent signal-circuits connecting the S10-
nal-switches of each block with eeell other
signal devices at the ends of each block end
in the independent signal-circuits, a switch-
operating device for each of the sional-
switches and electrically connected to a S10-
nal - Sectlon and means within the car f01

passing a eurrent to a signal-section and
switch-operating device.

2. A signal system for railways or the like
comprising a series of blocks, a trolley or
current-conducting cireuit, a swnal section
in the trolley or COIldU.CtII]O‘-CII‘CUIt at the end
of each block, a return or @round circuit, an
electric switeh for the ends of each bloch,
series of independent signal-circuits connect-
ing the switches of each block with each
other a signal device at the ends of each
block and in the independent signal-circuits,

a switch-operating device for each sw1teh
electme conductors connecting each switch-
operating device with a 10'nal-s,eet10n CON-
ductors connecting eaeh switch with the trol-
ley or eenductmfr—elremt and the ground or
return circuit, and means for passing a cur-
rent from the car to a signal- seetlon and
switch-operating device.

3. A signal system for railways cOmPrising
a series of blocks, a feeding-circuit, a power-
circult consisting of a series of mdependent
block or trollev sections, a signal-section at
each end of the block- sectlone, euxﬂlarv feed-
ers connecting the feeding-cireuit to the block
or trolley sections, a return or ground cir-

cuit, an electric SWltCh for the ends of each

block a series of independent signal-circuits
connecting the switches of eeeh block with
each othe1 a slgnal device at the ends of each

block and i 1n the independent signal-circuits, a

55
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switch-operating device for each switch, elec-
tric conductors connecting each switch-oper-
ating device with a swna,l-seetlon conductors
connecting each sw1tch with the trolley or
conductmcr-cu‘mut and the ground or return
circuit, and means for passing a current from
the car to a signal-section and switch-operat-
ing device.

| i A signal system for reﬂwavs COMprising
a series of blocks, a power-circuit, live trol-
ley -sections havmcr insulating eonnectlons
forming short Swnel-sectlons at each end of
the live trolley sections or blocks, inductances

- spanning the connections and conneetm{r the

63

imrhediate live trolley -sections, a return or

ground circuit, an electric sw1teh for the
ends of each block a series of independent
Slgnal-01rcL 1ts eonnectmcr the switches .of

768,411

each block with each other, a signal device
at the ends of each block and in tho ndepend-
ent signal-circuits, a switch-operating device
for each switch, electric conductors connect-
Ing each sw1teh operating device with a sio-
nel-eeetlen conductors connecting each switeh
with the trollev or conducting circuit and the
oround or return circuit, and means for PASS-
ing a current from the car to a signal-section
and switch-operating device.

5. A signal system forr fulwtwe comprising
a series of blocks, a power-circuit, live tr ol-
.eV sections having Insulating connections
forming short Sw*nal sections at each end of
the hve trolley seetlonc; or blocks, inductances
spanning the connections and conneetmﬂ the
immediate live trolley - sections, a return or
ground circuit, an electric switch for the ends
of each block, a series of independent signal-
circults eonneetm o the switches of each bloclk
with each other, a signal device at the ends
of each block ‘md in the independent signal-
circuits, a switch-operating device for ea,eh
switch, electric conductors connecting each
switeh- -operating device with a emml—soctmn
conductors connecting each switeh with the
trolley or eonduetmﬂ circult and the ground
or return circuit, and means for energizing
the switch-operating devices by a current gen-
erated within the car and passed Lluouuh a4
signal-section and switch-operating dwme

6. A signal system for railways or the like
eomprieinfr a series of bloehe, a trolley or cur-
rent-conducting circuit, a return or ground
circuit, a Slﬂ‘n‘tl at the end of each block, in-
depeneent electrle circults connecting the sio-
nal at the end of each block with each other,
an electric switch for the end of each block
and controlling the signals thereof, means for

passing a current through each of the switches

~or connecting them with the ground or re-
‘turn circuit, independent means for operat-

ing any one of the switches, and means on
the car for passing a current therefrom and
energlizing any one of the operating means for
the switches. |

7. A signal system for railways or the like
comprising a series of blocks, a signal at the
end of each block, independent electric eir-
cuits connecting the signal at the end of cach
block with each other, an electric switch for
the end of each block and controlling the sig-
nals thereof, means for passing a current
through e.;wh of the switches md independ-
ent eleetl 1c circuits for connecting them with
the ground or a return circuit, independent
devices for operating any one of the switches,
and means on a moving car for passing a cur-
rent therefrom and energizing any one of the
switch-operating devices.

8. A signal system for railways or the lilke
comprising a series of blocks, a trolley or cur-
rent-conducting circuit, a smn%l sectlon in
the trolley or eonduetma‘ circult at the end of
cach Dblock, a return or ground circuit, an
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-~ electric switch for the ends of each block, a
- series of independent signal-circuits connect-
ing the electric switches of each block with

10O

L5

- 768,411

each other, a signal deviece at the ends of each
block and in the independent signal-circuits,

a switch - operating device for each electric
‘switch, an electric conductor having a con-

denser and connecting each switch-operating
device with a &,wnal-secmon conductors con-
necting each electric switch. with the trolley

or COIlduGtIIlU'-ClI‘Glllt and the ground or re-
turn circuit, and means for passing a current
from the car to a Swna,l—sectlon a,nd switch- -

operating device.

9. A signal system for rallways or ‘the hke"

comprising a series of blocks, a trolley or cur-

rent, - conducting circuit, a signal - gection in.

the trolley or conducting-circuit at the end ot
each block, . a return

or ground ecircuit, an

=

electric switch for the ends of each block, a
series of independent circuits connecting the
electric switches of each block with each other

a signal device and means for operating a rail-

SW1tch at the ends of each block and 1n the

mdependent circuits, a switch-operating de-

vice for each electric switch, electric conduc-
tors connecting each swltch-.opera,tmg device

20.

with a signal-section, conductors connecting

each switch with -the trolley or conducting-
circuit and the ground or return circuit, and
means for passing a current from the car to
a signal-section and switch-operating device.

Intestimony whereof Laffix my signaturein

presence of two witnesses.

CHARLES R VAN TRUMP
- Witnesses: o
Caas. N. TRUMP

James H. HOFFDCKER Jr. .
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