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UNITED STATES

Patented April 25, 1905,

PATENT OFFICE.

ELMER G.

STUCKEY, OF LEAVENWORTH, KANSAS.

BLOCK-SIGNALING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 788,410, dated April 25, 1905,
| Application filed December 13, 1904, Serial No, 236,705,

Lo il whony 16 may concer:

Be it known that I, ELmer G. STU(‘I&EY a,
citizen of the United bt‘ttes residing atLeav—
enworth, in the county of TLeavenworth and
State of ICansas, have invented new and use-

ful Improvements in Block-Signaling Sys-

tems, of which the following is a spemﬁcatlon
This invention relates to block-signaling
systems such as are employed in connection

with electric railways.

The objects of the Invention are to improve
and simplify signaling systems of this char-
acter, as well as to increase their efficiency in
operation.

With the foregoing and other objects in
view, which will appear as the description

proceeds, the invention resides in a block-sig-

naling sysfem embodying improved means to
actuate a signal at one end of a block when a
car enters the opposite end thereof. -

The improved system of this invention also
embodies improved means for maintaining the
signal 1n operation when a number of cars
enter the block and for discontinuing the ac-
tuation of the signal when the last car leaves
the block. Furthermore, when the block in-
cludes a car-shed or repair-shop improved
means are provided wherebhy a car may leave
the block without actuating the signal.

One practical embodiment of the present in-

~ventlon 1s 1llustrated in the accompanying

drawings, forming part of this specification,
in which— |

Figure 1 1s a diagrammatic view of the im-
proved block-signaling system. Fig. 2 is a
perspective view, partly broken away, of elec-
tromechanical devices adapted to be used in
connection with the invention. Fig. 3 1s a de-
tall view of an improved step-by-step device
sultable for use in connection with the inven-
Kig. 4 1s a detaill sectional view of an
Fig. 5 1s an elevation of one
Fig. 6 18 a sectional

electromagenet.
of the block-signals.

view, partly in elevation of a circuit-closing

device. Fig. 71is a view at right angles to
Fig. 6.

Lllle reference characters mdlcate corre-
sponding parts in the different views.

The improved signaling system of this in-

50 vention 1s particularly adapted for use in con-

utilized,
Ways havmﬁ' a plum.h

tacting members 11 and 12.

ienceterman

' nection with a single-track electric railway

having switches or side tracks at suitable in-

tervals for permitting the cars to pass each
‘other.
the 1deas of 1nven510n herein dlsclosed can be
1n connection with rail-

It will be understood, however, that

if desired,
1ty of tracks.
In the embodimen‘; of invention illustrated

‘the reference-letter A indicates a block, and
‘B C indicate switches or side tracks.

The car 1 is provided with the usual trol-

ley-pole 2and trolley-wheel 3, contacting with

the overhead trolley 4.

A circuit-controlling device, suchas 5, 1S ar-
ranged at one end of the block, a %11?1111&1" cir-
cult-controlling device 6 bemO‘ arranged at
the other end of the block. While any sult-

‘able form of circult-controlling devices 5 6
‘may be employed 1n carrying out the present
invention, the preferred form of circuit-con-
troller 1s illustrated 1in FKigs. 6 and 7 of the
drawings as comprising a yoke 7, which is
suspended above the trolley 4 by means of
supporting-wires 8, which are connected with
sultable poles on opposite sides of the track.

Mounted in the yoke 7 is an axle or shaft 9,
on which is rotatably mounted a block of in-

‘sulating material 10, having connected to the

opposite ends thereof downwardly-bent con-
_ Kach of the con-
tacting members 11 and 12 i1s formed 1n its

Jlower end with a slot 13, which straddles the

trolley-wire 4. The block of insulating ma-
terial 10 1s held normally in the position illus-
trated by Fig. 6 by means of coil-springs 14,
which are connected at their outer ends to the
yvoke 7 and at their inner ends to the block
10. When the trolley-wheel 3 of a moving
car strikes one or the other of the contacting
members 11, the block 10 i1s rotated, thus per-
mitting the trolley-wheel to pass beneath the
circult-controlling device withoutstriking the
other contacting member thereof. As soon
as the trolley-wheel has passed the circuit-con-
trolling device the coil-springs 14 restore 1t
to normal position.

The improved signaling system of this in-
vention comprises what I shall for conven-
incoming ”’ circuit for each end

of the block. The incoming circuit at the
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“circuit-controlling device”

2.

end B of the block includes the contacting !

member 11 of the controlling device 5, the

wire 15, an electromagnet 16, wires 17 and 18,

electromagnet 19, wire 20, and wire 21 to
cround. The incoming circutt for the end C

of the block includes the contacting member

11 of the circuit-controlling device 6, the wire

22, electromagnet 23, wires 24 and 18, elec-
tromagnet 19, wire 20, and wire 21 to ground.

The improved system also includes what
I shall for convenience term an ‘' outgoing”
circuit for each end of the block. The out-
ooing circult for the end B of the block 1n-
cludes the contacting member 12 of the cir-
cuit-controlling device 5, wires 25 and 26,
electromagnet 27, wire 28, and wire 21 to
oround. The outgoing circult for the end C
of the block includes the contacting member
12 of the circuit-controlling device 6, wires
29 26, electromagnet 27, wire 28, and wire

21 to ground.

The electromechanical devices, which are
operated by the two incoming and the two out-

ooing circuits 1n the manner hereinafter de-

scribed, are placed, preferably, in a casing 30,
which, as shown in Fig. 2, contains a bracket
31, having uprights 32, in which is journaled
a palr of shafts 33 and 34. Mounted rigidly
upon the shatt 33 is a lever 35, which 1s adapt-
ed to be actuated by one or the other of the
electromagnets 19 and 27, the means for re-
storing the lever 30 to normal position after
1t has been actuated by one or the other of
the magnets comprising a pair of coil-springs
- Mounted rigidly upon the shaft 36 1s a
palr of pawls 37 38, each of which, as shown
in Kig. 3, 1s hinged intermediate 1ts ends at
39, a flat spring 40 being employed to hold
the two members of the pawl in proper posi-
tion with respect to each other. The pawls
37 and 38 are adapted to engage the periph-
eries of ratchets 41 42, mounted rigidly upon
the shaft 33. One of the teeth of the ratchet
42 1s removed, as shown at 43, to provide
means for permitting a car to leave the block
without actuating the signals when it has been
placed in a car-shed or repair-shop, as will
beset forth more fully hereinafter. A ratchet

44 15 rigidly mounted upon the shatt 34, said

ratchet- being engaged by a spring member
45, which constitutes means to prevent acci-

dental rotation of the shaft. Mounted rigidly.

upon the shaft 34 1s a disk 46, which is formed
in its periphery with a notch 47, adapted to
be engaged byan armature48, journaled upon
a suitable support 49 and pressed agalnst the

disk 46 by means of coil-springs 50. - In the

following description and clalms I shall for
convemence term the armature 48 **a common
1n view of the fact
that it 1s common to two signal-actuating cir-
cults, which will now be deseribed.

- Both of thesignal-operating circuits include
a-wire 51, which leads from the trolley 4 to a

‘i'E

- Kigo. 1.

follows:

788,440

contact 52, which is adapted to be engaged by
the lower end of the common circuit-control-
ling device 48 when the disk 46 is rotated, so
that the upper end of said circuit-controlling
device leaves the notch 47, as indicated 1n
Leading from the common circuit-
controlling device 48 the circuit which actu-
ates the signal at the end B of the block 1n-
cludes the wire 53, common armature 54, which
is adapted to be actuated by either of the elec-

| tromagnets 16 and 23, contact 55, wires 56 57,

electromagnet 58, resistance-coil 59, wire 60,
and wire 61 to ground. The signal-actuating
circuit at the end B of the block also connects

‘'with a parallel circuit, which includes wire 62,

incandescent lamp 63, wire 64, and wire 61 to
oround.

The circuit which actuates the elo‘nal at the
end C of the block includes wire 51, leading
from the trolley, contact 52, common circuit-
controlling device 48, wire 53, common arma-
ture b4, contact 65, wires 66 and 67, electromag-
net 68, resistance-coil 69, wire 70,and wire 80 to

oround. The last-mentioned cirenit also con-
nects with a n_rallel circuit including wire 81,

incandescent lamp 82, wire 83, and wire 80 to
oround.

63

70

75

30
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- As shown in Fig. 5 the signal at e‘wh end of

the block pr eferabl;v comprises a casng 84,
having clear-glass windows 85 therein, and a
sional-arm 86, having a red glass 87 and adapt-
ed to be actuated through a link 88 by the ad-
jacent electr omagnet 58 or 68, as the case
may be.

The two signal-actuatine circults are con-
nected by a resistance-coll 84.

- Arr .nged as heretofore described, the oper-
ation of the improved signaling system 1s as
- When a car enters the block at the
end C thereof, the trolley-wheel strikes the
contact member 11 of the circuait-controlling
device 6 and closes the 1ncoming circuit
through the wire 22, electromagnet 23, wires
24 and 18, electromagnet 19, wire 20, and
wire 21 to eround. The consequent energiza-
tion of the magnets 23 and 19 causes the com-
mon armature 54 to be moved into engage-
ment with the contact 55 and the lever 35 to
be rocked, thus through the pawl 32 causing
the shaft 34 to be rotated to the right. Upon
the rotation of the shaft 34, with i1ts disk 46,
the common circuit- contmllmﬂ' device 48 1is
moved into engagement with the~contact- 52,
thus closing the signal-actuating circuit for
the end B of the block. Upon the closing of
this signal-actuating circuit, which, as before
explained, includes the wire 51, leading from
the trolley, contact 52, common circuit-con-
trolling device 48, wire 53, common arma-
ture 54, contact 55, wires 56 57, electromagnet,
58, resistance - coll 59, wires 60 and 61 to
aground, as well as the parallel ciréuit, includ-
ing wire 62, incandescent lamp 63, and wires

| 64 and 65 to ground, the electromagnet 58 is

95

100

105

110

115

120

123




788,440

energized, and the signal-arm 86 is depressed,
so that a red light or danger-signal is dis-
played at the end B of the block, thus indi-
cating that a car has entered the block from
the opposite end. Ifach time acar enters the
block from the end C thereof the electromagnet
19 1s actuated, thus causing the shaft 34 to be

. rotated toward the rightina step-by-step man-
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ner, sald shaft of course moving one step for
each car that enters the block. Asthefirstear
leaves the block at the end B thereof the trol-
ley-wheel 3 strikes the contact member 12 of
the ClI’CU.lt centrolhno device 5, thus closing
the outgoing circuit throuo*h the conteet mem-
ber 12, wires 2526, electromagnet 27, and wires
28 and 21 to Ground Kach time a car leaves
the block at the end B the electromagnet 27 is
energized, thus rocking the lever 35 and caus-
ing the sheft 34 to be rota,ted one step toward
the left. 1t will be apparent that when the
last car leaves the block the shaft 34 will
in the position it originally occupied, for
which reason the common circuit-controlling
device 48 will rest in the notch 47 of the dlek
46 and the signal-actuating ecircuit will be
broken. Iach time, for example, the circuit
which actuates the signal at the end I3 of the

block 1s closed in the manner deecribed a par-

allel circuit is formed through the wire 51,

leading from the trolley, contact 52, common
euemt—eontrollmcr device 48, wire 53, common
armature 54, contact 55, wile 56, 1esistenee—
coll 84, wires 66 81, mcendeseent lamp 82,

and wires 83 and 80 to ground. The tune-
tion of the resistance-coil 84 is to weaken the
last-meéntioned circuit in such manner that its
strength will be insufficient to energize the
electiomewnet 68 and to operate the ed]aeent
signal-arm 86. For this reason the entrance
of a car at the end C of the block will display

a red light or danger-signal at the end B

thereof end will shew aQ whlte light at the end
C, thus indicating to the motorman of the
next car which enters the block that one car

has previously entered.

The funetion of the resistance-coils 59 and
69 adjacent to the signal-actuating electro-
magnets 58 and 68 1s to prevent said magnets
from being burned out by the intensity or

strength of the current passing ther etllrouo'h

from the trolley.

As previously indicated, the signaling sys- -

tem of this invention isadapted to be applied
to a block which includes a car-shed or re-
pair -shop.
upon the shaft 34 has one of its teeth re-
moved, as indicated at 43. For this reason
when a car leaves the block without having
previously entered the same from the oppo-
site end the electromagnet 27 will be actuated;
but as the pawl 38 will olide idly over the
surface 43 the shaft 34 wﬂl not be rotated to-
ward the left.

Changes 1n the precise embodlment of in- |

vention illustrated and described may be made

be |

For this reason the ratchet 42.

within the scopeof the followmﬂ' claims with-
out departing from the spirit of the invention
or saerlhcmo any of 1ts advantages.

Having thus deseribed the mventlon what
1S elelmed as new 18—

1. An electue block-signaling system hav-

Ing an incoming circuit end an outgolng cir-.

eult for each end of the block, a common
electromagnet for the two incoming circuits,
a common electromagnet for the two outgo-
1ng ‘circuits, a common circuit-controlling de-
vice opera,ted by the two common eleetromaﬂ‘—

‘nets a signal-actuating circuit for each end

of the bloek the two ewnal actuating circuits
belng conneeted with the common circult-con-
tr'ollmcr device, a common armature adapted
mmultaneouely to open one of the signal-ac-
tuating circuits and to close the other' and
an eleet1 omagnet in each of the incoming cir-
cults eda,pted to actuate the common armature.

2. An electric block-signaling system hay-
Ing an incoming circuit and an outo‘omw ¢ir-
cult for each end of the block, a common elee-
tromagnet for the two incoming circuits, a
common electromagnet for the two outgoing
circuits, step-b_y-step device adapted to be

actuated by the two common electromagnets, a

common clrcuit-controlling device a,deptel to
be actuated by the step- bv-step device, a S10-

nal-actuating circuit for each end of the bleeh |

the two swnahectuatmw circults being con-

nected W1th the common circuit- eontrollmo* de-

vice, a common armature adapted simultane-

magnet in each of the incoming circuits adept-
ed to actuate the common erma,tme |

3. An electric block-signaling system hav-
Ing an incoming circuit and an outgoing cir-

cult for each end of the block. a common elee-_

tromagnet for the two Incoming circuits, a

common electromagnet for the two outgoing
circuits, a common eireuit—eontrelling device
adapted to beactuated by the two common elec-

| tromagnets, a signal-actuating circuit for each
end of the block, the two signal-actuating cir-

cults being connected with the common cir-
cuit-controlling device, a common armature

adapted simultaneously to open one of the sio-

nal-actuating circuits and to close the othe1

an electromagnet in each of the i 1neem1n0‘ cir-
cults adepted to actuate the common arma-

ture, a resistance element connecting the two
signal-actuating circuits, and sig nehncf means
actuated by the two 810‘1'1%1 -actuating clircuits.
4. An electric bleek-signaling system com-
prising a step-by-step device, a cireuit for ac-
tuating said step-by-step device each time a
car enters or leaves the block, means for per-

mitting a car within the block to leave the

same without actuating the step-by-step de-
vice, and a, sw*nel-aetuetmo* circult eontmlled
bv the step-by -step demee |

5. An electric block-signaling system hav-

ing a step-by-step device, a ratchet assoclated

70
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_OU‘SI.Y to open one of the signal-actuating cir-
cuits and to close-the other, and au electro-
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with said step-by-step device and having one
of its teeth removed, an incoming and an out-
ooing circuit for actuating said step-by-step
devlce cach time a car enters or leaves the
block, and asignal-actuating circuit controlled
by the step-by-step device.

6. An electric block- signaling system hav-
ing an incoming cilrcult and an outgolng cir-
cuit for ea,ch end of the block, means ftctua,ted
by an incoming car tor closing each of the 1n-
coming circuits, means actuated by an outgo-
Ing car for closmg each of the outgolng cir-
cuits, a common electromagnet for the two

incoming circuits, a common electromagnet

for the two outgoing circuits, a step-by-step
device having a ratche,t adapted to be actuated
bv the common electromagnet of the incom-
ing circuits, and a ratchet d,dftpted to be actu-
thed by the common electromagnet of the out-
ooing circults, sald last- mentioned ratchet
having one of its teeth removed, a common
circuit-controlling device adapted to be actu-
ated by the step-by-step device, a signal-actu-
ating circuit for each end of the bloeh. the
two smnal actuating circuits being connected
with- the common circuit-contr t::dhn\,g_ar device,
and signal means controlled by each signal—
actuatmw circult.

. An electl ic bloeh—swnahnﬂ‘ system h‘w—
ing an incoming circult and an outgolng cir-
cuit for each end of the block, a circuit-con-
trolling device at each end of the block, each
of the said circuit-controlling devices com-
prising a body of insulating material plvot-
ally mounted adjacent to the trolley and hav-
ing downwardly-extending contact members,
one of the contact members of each body 0*

788,440 . -

insulating material being connected with one

of the incoming circuits and the other contact
membel being connected with one of the out-
ooINg cncmts., a common electromagnet for

the two incoming circuits, & common electl O-
magnet for the two outgoing circuits, a lever

adapted to be actuated by the two common
electromagnets, a step-by-step device adapted
to be actuated by the lever, a ratchet associ-
ated with said step-by-step device and having
one of its teeth removed, a common circuit-
controlling device adapted to be actuated by
the step-by-step device, a signal-actuating cir-
cult for each end ot the block the two Swnal-
actuating circults being connected Wlt-h the
common circuit-controlling device, a common
armature adapted simultaneously to open one
of the signal-actuating circuits and to close
the othel an electromaﬂrmt in each of the in-
coming circults adapted to actuate the coni-
mon armature, a resistance element connect-
ing the two qwnal—acttmtmo circuits, an elec-
tromagnet in each of the %lunal actuatmﬂ Ccir-
cults, a signal-arm adapted to be actuated by
each of the last-mentioned electromagnets, a

resistance-coil in each of the Signal-a,ctuating

circuits adjacent to the electromagnet there-
of, a parallel eircuit connected W ith each of
the signal-actuating circuits, and a lamp con-
nected with each of the pamllel clrcults.

In testimony whereof I afix my signature in
presence of two withesses.

ELMER G. STUCKEY.

Witnesses:
W. H. FELLOWS,

J. N. JOEGER.
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