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To all whom it may concern:

Be 1t known that I, CHARLES H. STORM, &)

- citizen of the United States of America, and a |
resident of the city of Waterloo, Blackhawk |

§ county, Iowa, have invented certain new and

useful Improvements in Automatic Signals

for Electric Railways, of which the followmn'

18 a specification.
My invention relates to improvements in
1o automatic signals for electric rallways; and
the object of my improvement is to provide
a device whereby a signal is set when one or
more cars enter a track-section in order to

prevent head-end collisions caused by cars

15 approaching each other from opposite direc-
tions. lattaln thisobject by the means 11111%—
trated in the aceompanymﬂ‘ dr awmgs
which—

I

conducting-strip commumeates by means ot
& shouldel 11, with adisk 12, whlch 1s secured
to the inner end of -2 hub _100 the latter be-
Ing fast to and of smaller diameter than the

drum of the ratchet-wheel s. This hub stands

between the two drums, with its disk-covered

| face 12 adjacent the drum of the ratchet-

wheel 7, and between said drum and disk
stands a metallic washer 120, which is in con-
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stant contact with the bolt , upon which it

rotates, but is separated from the drum of

the ratchet-wheel { by means of the non-con-
ducting drum of the latter.  An insulated

stud 27 on the inner face of the drum of

ratchet-wheel ¢ is so placed as-to engage with-

the edge of the shoulder 11 when said ratchet-
t wheel s

Tent caused by the- releasing mechanism at

Kigure 1 is g plan .view of thls apparatuq | the releasmw—smtch At thls time the pro-
jecting piece 9 isin contact with the non-con-

2o Iig. 2 is a side elevation of the same. Fig.
3 is a perspective detail of the parts of the
circuit-closer slightly separated, and - Fig. 4
is a diagram showing the method of connect-

- 1ng the cucmt-closers and switches W1th the

25 lamp-signals.

- Similar letters a,nd numbels 1efel to simi-
lar parts throughout the several views.. |
~Attached tosuitable supports on the frame
aare two electromagnets nand o, having their

30 armatures movable in a vertical direction

 within the spools. To the lower ends of the
‘said armatures are pivoted the operating-

- pawls ¢ and 7, which respectively engage the
teeth of the ratchet-wheéls.s and ¢ The
35 ratchet-wheels s and ¢ are separately mount-

- ed, so as to be revoluble about the bolt «, the
latter being set in. standards b attached to

the frame a.

N Attached to the standmd ¢ are the flat

40 springs v and v, their free ends bearing, re-
spectively, aﬂ'amst the lower teeth of the
ratchet- wheels s and ¢{. -The ratchet-wheels

s and ¢ are provided with drums extending
“inwardly toward each other and are entirely

_'45 constructed. of- any smtable non- oonduetmfr
material.

- The outer perlphery of the drum on the

| ratchet wheel s is nearly covered with a strip | -

y of conducting material, a space 10 being

~ ro uncovered to expose the non-conducting sur-

face of the drum.. ~As shown in Fig. .3 the

|
I
1

ductmﬂ' surface 10 and in a position to be re-

set. The conducting-strip z surrounds the
‘entire outer -periphery-of-the drum of the
ratchet-wheel / and has.a projecting piece 9,

which extends over the hub of the ratchet-_

wheel s and comes mto frlctlonal contact
with 1t.

- A metallic conduc ing band or blush w is
so attached to the standards d and c as to bear
against the lower surface of the stiip 2. g1s
a Settmn‘ lever pivoted in bearings-in a box 1,

and its 10wer portion-passes thloun‘h and ex-
tends below an opening in the fra,me o toa

sufficient distance to allow it to rest upon the
upper side of the trolley-wire when the frame

has been properly suspended over said wire.

The upper end of the lever g is surrounded
| by a conducting-cap <, permanently connect-
ed with the trolley-wne 1 by wire 8. The

lever g is kept normally in a vertical posi-
tion by means of the springs k %, which bring
‘a light pressure to bear against its oppomte |
‘The said springs are kept in position -~
The springs 7 and
m are also dttached at their base to the frame =
| @ and are terminal conductors communicat-

sufles
by means of staples 11.

ing with the wires 5 and 6, respectively.

s is rotated under impulse of the cur-

70
75

30

00

05

The single-lamp Slﬂ'nals 16 and 18 are of. o

red or any other colored light, while the mul-

tiple-lamp signals 17 and 19 are intended to -
emlt a white lln‘ht or a light of any color (1IS- -

100 .
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tinguishable from that of the one-lamp sig-
13, 14, and 15 are conducting - wires
supported on insulators at one side of the
track-section, the wire 13 being a continuous
feed-wire and the wires 14 and 15 extending
only from the devices at one end of a block
or section of those at the other.

Kach end of a section of track is provided
with one of the switches reversed in position
in relation to each other.

When properly suspended over the trolley-
wire, the different parts of the switches are
connected together and to each other and the
lamps in circuit as follows: The wire 2 serves
to earry the current from the trolley-wire 1
to the brush w, strip z, projection 9, strip v,
disk 120, bolt x, wire 3, and lamp 16. Thence
the current is carried to the lamps 19 at the
opposite end of the section by the wires 23
14 26 and thence to the ground by wire 4 to
the rail 22. The wire 6 connects the terini-
The wire 4
also grounds the cuueut which may pass
through either of the electromagnets. The
wire 7 on the clearing-switch serves to con-
nect the cleaunﬂ'-termmal 7 by means of the

wire 13 with the wires 7 and 6 and the elee- ;

tromagnet 7 on the setting-switch.

For the purpose of settmﬂ' the signals on
the section when it is clear by car enteunﬂ'
from the opposite side to that described the

-wire 3 conducts the current from switeh to

singlelamp 18. Thencethecurrentiscarried,
by means of wires 25, 15, and 24, to the mul-

tiple-lamp signal 17, thence to ground by

wire 4. |

The car 21 is represented as just entering
upon a track-section 22, its trolley-wheel 20
having just passed u nderand actuated the set-
ting-lever ¢ of the setting-switch and illumi-

.:Lted the single red-lamp signal 16 at the
hither end and the white multiple-lamp sig-
nal 19 at the farther end of the track-section.

The operation of the signals is thnus de-
seribed: The trolley-wheel 20 impinges upon
the setting-lever ¢, throwing it back into con-
tact with the terminal m, establishing a cir-
cult through the wire 5 and electromagnet o,
drawing up the movable armature p, and by
means of the pawl r rotates the ratchet-wheel
¢ through the space of one tooth, causing
the projection 9 to pass over into contact with
the surface of the conducting-strip 7, as is in-
dicated by the dotted lines in Fig. 1. The
current passes thenee through the disk 12
(shown in IFig. 3) to the bearing-bolt «, then
to the wire 5, and thence to the single red
lamp 16, illuminating it. The current then
passes by way of the wires 23, 14, and 26 to
the white signal-lamps 19, llfrhbmﬂ‘ them, and
then passing to the ﬂ'lound -wire 4. When
the car 21 arrives at the other end of the sec-
tion, the trolley-wheel 20impinges upon the re-
lea%m g-lever g of the second switch, throwing

it back into contact with the clearmfr-tel mi-

nal 7, ereating a circuit through the wire 7 on

—
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7 and 6 and electromagnet 2 on the setting-
switch, raising the movable armature p, and
by means of the pawl ¢ rotates the ratchet-

- wheel s through the space of one tooth, bring-

ing the non-conducting surface 10 under the
projection 9, thus breaking the circuit and
extinguishing the lights in signal-lamps 19
and 16. The red lamp 16 by its licht informs
the motorneer of car 21 as it enters the track-

-section 22 that the circuit is complete through

both lamp-signals 16 and 19 and also gives
notice to the motorneerof a following car that
a car precedes it, moving over the section in
the same direction. The illuminated lamp-
signal 19 also warns the motorneer of a car
coming toward the section from an opposite
direction that a carisonthe section approach—
ing him.

The great advantage of this over other sys-

tems is in this, that where it 18 necessary to
have several cars on a track-section at one
time the first car entering a clear section sets-

the signal and the motorneer of each succes-

the section that it is elear of cars coming to-
ward him, but has one or more ahead of him:
proceeding in the same direction. The red
signal thus becomes an index of safety; but

should the unlighted multiple-lamp signal.

under the red signal become illuminated it

warns the motorneer that a car is approach-

ing from an oppposite direction. As each
car enters a section whosered signalindicates
the track clear ahead except for cars moving
forward in the same direction its trolley-
wheel by impinging upon the setting-lever
mvesamomentarylmpulse ofcmrentthrouﬂh
the electromagnet o, which, by means of mag-

net - eontrolled pa,wl 7, moves the latchet--
wheel 7 through the space of one tooth, caus-
ing a like movement of the tongue-piece or
[ projection 9 over the strip 7.
pass over the section, the ratchet-wheel 7 is

rotated through a space of ten teeth. When

“the tenth and last car by means of its trol-
ley-wheel impinging upon the releasing-le-
ver releases the ratchet - wheel s, it allows

sald ratchet-wheel s to rotate until it has
passed over a space of ten teeth and then is

locked by the engagement of the stud 27 with
the shoulder1l, leavmﬂ' the projection 9 over

the non- conducbmﬂ' surface 10. The circuit
s thus broken and the signal-lichts extin-
guished. It is obvious that any number of
cars may thus be permitted to enter a section
of track, proceeding in the same direction,
and limited only by the number of teeth in
the ratchet-wheels in the operation of the sys-
tem. In the eventthat it becomes necessary
to turn back one or more cars which have al-
ready entered the track-section the car or
cars turned back clear the signals by means
of the setting-switch in the same manner as
if they had pasaed off going in the other di-
rection. |

The claims below are 1ntended to cover the

tho clearing-switch, the wire 13 , and the wires | construction of the circuit-closer herein shown

If ten cars:
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and described when used in connection with | mechanisms for rotating-said drums by step-

a switeh such as shown and described herein

or of any other construction which is covered

by the terms of the claims themselves. No
claim is made in this application to any of the

other features described and shown in appli-
_cationsfiled by Ralph L. Storm July 25, 1901,
- and bearing Serial Nos. 69,670 and 69, 671
- Those applications are 1ntended to cover, re-

spectively, the gravity dropand the remeter
both of which are a,da,pted to be ueed mth the

 ¢ireuit-closer covered i in this ease

| '.15

20

What I claim as new is—

1. A switch in constant eireuit w1th a trol-’--
ley-wire and adepted t0 be moved by a trol-
- ley-wheel passing in either direction, twoelec-

' tromagnets, and terminals at eppoelte sides of
the switch respectively in circuit with said
'magnets combined with a cirenit-closér com-
prising two drums mounted on a common
shaft and each having a ratchet-wheel, pawls:
- for said wheels actuated by the ar maturee of

" said magnets, flat springs also engaging said

- wheels for preventing retrograde movemente,
an insulated hub fast on one drum and stand-
~ ing between the two, mechanism whereby the
 drums are thrown mto and out of electrical
~ - connection with each other through etep -by-
- step rotation, a source of electrical power in
circuit with one drum, and a circuit leading
~ from the other drum thmun*h the work to be
performed, as and for the purpose set forth.
. 2. A switeh adapted to bemoved by a trol-
ley-wheel passingineither direction, two elec-
“tromagnets, terminals at opposite suiee of the
“switch, and electrical connections between

40

- 40

them and the magnets; combined with a eir-

 cuit-closer comprising two drums mounted on
~a common shaft and one of them in electrical
connection therewith, mechanisms wherebv_

- gaid drums are 1oteted by step- by-step move-

50

ments by the armatures of said magnets, an
msulated hub fast.on one drum and standing

between the two, a disk between this hub and :
the other drum, a shoulder connecting the:
| dlsk w1th the meta,lhe face of itsdrum, a etud

on the other drum a,depted to.be enfrafred by
this shoulder, a projecting piece on bhe last-

‘mentioned drum adapted to contact with the

face of the other drum or to rest in an insu-

lated space therein when the shoulder en-

N 55

cages the stud, eleetrlealeonneetmns between
this piece and a source of power, and elec-
trical connections between said shaft and the

work to be performed, as and for bhe purpose.

S set forth.

6o

3. A circuit- closer COIlblStlnﬂ' of a shaft in

eircuit with the work to be performed two in-
sulated drums mounted thereon and having
metallic faces, one having an insulated spaee

and the other being sohd a piece projeeting |
from the solid face and’ a,dapted to rest on ;

said broken face or stand in such space,

by - step movements, an insulating - hub of
smaller diameter than and secured to the in-
‘ner end of the drum which has the broken
face, a disk at the inner end of this hub in

electrical connection with the shaft, a metal-

lic shoulder standing on the perlphery of the
| hub and eonnectmﬂ' its face with said disk,

an insulating-stud in the inner end of the |
other drum edapted to be struck by said

shoulder when the projecting piece stands
on. the insulation, a brush bearing on the

unbroken face of the last-mentloned drum;
and electrical connections leadmn' from thle |

:75_ .

brush to a source of enern'y, as and f01 the

__purpose set forth.

4, Ina bloek-ewnahnn‘ system d1fferently—

| 86'_'

colored lights at epp031te ends of each bloek
those of one color at one end bemﬂ'in circult

bined with a eircuit- breaker consisting of two

drams meunted on a common shaft and insu-
lated from each other, electrically-operated
mechanisms connected with said terminals

for rotating said drums 1ndeperu:lerltlj;r with

“with those of a different color at the remote
end, a switch in circuit with a source of en-
‘ergy and adapted to be moved in either di-:
reemon by the passing trolley- -wheel, and ter-
‘minals at opposite sides of said emteh c¢oms=

a step-by- etep movement, means for making

and breaking electrical eonneetwn between

the drums at c¢ertain points, posmve mechan-
ism forreéstablishing this connection afterit
is broken, connections from a source of power:
to one drum, and connections from the other
“drum throueh one pair of signals to the |

ground, as and for the purpose set forth.
5. Ina block-signaling system, dlﬂ"erently-

colored lights at oppesue ends of each block;
_"-these of one color at one end being in clrcuit
with those of a diff

erent color at the remote
end a switch in constant e¢ircuit with a source

95
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of energy and adapted to be'moved in either -
direction by the passing trolley-wheel, and

terminals at oppeswe sides’ of said smtch*‘
combined with a cifcuit-breaker coneletmgi
of two drums mouuted on a common  shaft

and insulated from each other, eléctrically-

operated mechanisms connected Wwith said ter-

mma,ls for rotating said drums mdependently -

forth.

with a step-by- step movement, means for
breaking electrical connection between the
drums at eertain:points, connections from a
source of power to one drum, and connections
from the other drum throue'h onepair of sig-
| nals to the frround a,s a,nﬂ for the purpose eet

II5 -
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Sln'ned at Waterloo, Iowa,, th1s 19th da,y of :

Deeember 1900.

| CHARLES H.*STORM.__ j:

Wltnesses ' [
' CLYDE ALLEN,
M. E. KENNEDY_ o




	Drawings
	Front Page
	Specification
	Claims

