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 UNITED STATES PATENT OFFICE.

CHARLES J. O'NEILL, OF WASHINGTON, DISTRICT OF COLUMBIA.

ELECTRIC SIGNALING APPARATUS.

No. 832,153,

Specification of Letters Patent.

- Application fled February 4, 1805. Serial No. 244,215,

Beit known that I, CHARLES J. O'NEILL, &
citizen of the United States, residing at Wash-
ington, in the District of Columbia, have in-
vented certain new and useful Improvements
in Electric Signaling Apparatus; and 1 do

hereby declare the following to be a full,

clear, and exact description of the invention,
such as wili enable others skilled in the art to
which it appertains to make and use the
same. | ' -

The invention relates to electric-sighaﬁng

apparatus for railways, and has for its object
to provide a simple and efficient car or train
actuated mechanism for operating the con-
trolling - switches of electric signaling sys-

tems, and is more especially intended for use

in connection with electrical signahng sys- |

tems of the class described and claimed 1n
the patent to John L. Wrenn, granted Au-
gust 11, 1903, No. 756,000. =

To this end the invention comprises elec-
trically-operated signals at each end of a
track-section to be guarded, a controlling-
switch at each station or section end, each of
which switches contrels the signals at both
stations, and mechanism opersted by a pass-
ing car or train to actuate the controlling-
switches, said mechanism including means to
prevent the operation of a given switch more
than once during the passage of a single car
or tialn. o - -

In the accompanying drawings, Figure 1is

a disgrammatic representation of the inven-
tion as applied to one section of track. Fig.
9 is a vertical section of a controlling-switch
end the actuating mechanism therefor. - ¥ig.
3 is an enlarged front view of a controlling-
switch and its operating mechanism. Fig. 4
is a plan view of ‘a form of track device em-
ployed 1n connection with the switch-operat-
Ing means. R o
Referring to the drawings, A indicates one

rail of a track-section to be guarded by the

-ed at each end of said section.

signals displa
erstood, of course, that the sec-

It 1s to beun

“tion of track may be a portion of the
main hine of either a single or double tracked

§5

road and that each section may constitute a
block upon which but one train 1s allowed at
a time. In a single-track road the blocks
may be located between sidings or turnouts,
or, if the road has double or multiple
each track may be “blocked” by aporopriate
signal-stations at each section end, as will be

~ understood by persors skilled in the art.

-

|
|

{

1

tracks, | aforesaid.

il

| spectively,

which runs along the right of way and s 11p—
plies the necessary eurrent for operating the

signals. At each block terminal or signal-
station the main line wire B is tapped by a

 patented Oct. 2, 1906,
B indicates the main conducting - wire,

branch wire or lead 3 4, which is conuected

to the controliing-switch located at the re-
spective stations. Each of said switches 1S

| preferably constructed as described Im the

patent above referred to; but 1t is to be un-

Jderstood that the invention is not limited to

the particular form of switch shown therein,

as the said invention is capable of successful
application to many other types of control-
ling-switches which are adapted to be moved

7©

to different positions by a car or train to op-

erate the signals. As shown in the draw-

ings and deseribed in the patent aforesaid,

each ‘switch comprises an insulating base-
piece by which it may be secured upon 2
suitable support beside the track or right of
way, and a switch-blade b, pivoted at 1ts mid-
dle and having contact pieces or brushes at 1ts
ends adapted to cooperate with six fixed con-
tacts which are so disposed with respectto

"the blade that four of said contacts are en-

gaged by the contact pieces or brushes for
each position of the blade. The several
fixed contacts are connected to the various
circuits as in the Wrenn patent—that 1s to
say, beginning with the left-hand station
branch wire 4 1s conniected to contacts m and

0, respectively, contacts n and p are connect-

ed to a common return, preferably the track-
rails or a ground-return, and contacts A and 2

75
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are connected to two line-circuits 1 and 2, re-

which terminate 1n the corre-
sponding contacts &’ ¥/, respectively, on the
switch at the other end- of the block or sec-

tion. On the latter switch contacts o' (f)’ are

connected by branch wire 3 with feed-wire.

B, and contacts m’ »/ are connected to the
common-return circuit. line-wire 1 serves

' to operate the danger-signals, and corre-

line-wire 2 operates the ‘‘clear”

spondingly

95

100

safety-signals, each of which signals prefer- -

ably consists of banks of red and white lights,
respectively, located at both ends of the

block or section, although said
comprise any other type of indicating device

suitable for railroad-signaling or a combina-

tion of any such other device with the lamps

As above described, the signal system op-
erates to display distinctive signals at both

signals may

10§

110

| stations or block terminals at all times.
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When no train or car 1s on the block, a clear
or safety signal is displayed, and if a train en-

‘ters the block from either end and the corre-
- ?Jpontﬁng switch is thrown o danger-signal 1s
1

splayed at both ends of the block or sec-
tion, and. when the opposite switch 1s oper-

“ated upon the train leaving the block the

clear or safety signals will again be shown at
each end. It is to be particularly noted that

distinective signals are always $hown at both |

ends of the block irrespective of which of its
alternate positions either of the controlling-

~ switches occupies, and the section will be in-

dicate as clear or blocked at each end under

all conditions of operation. Such a system |
" has heretofore been dependent upon manual
operation, which fact has rendered it ineca-

pable of use on roads having no block attend-

. ants or roads operating fast trains or cars,

- 20

which would not admit of stopping to allow
some member of the erew to operate the sig-
nals at each block-station. It is the purpose

of this invention to provide automatic reans

. for operating the signals, and while the said

: 2
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automatic operating means finds a ready

adaptation to this specific system it is found
that said operating means is capable of a
plication to other signaling systems. The
the switches, and the description of one of
said mechanisms will apply to all of the

others, considering that at the station at.

the left-hand end of the block or section,

loosely journaled upon the shaft @ of the
35 switch-blade b, 1s an arc-shaped yoke ¢, hav-

ing a longitudinal slot ¢, terminating at each

end in an enlarged recess d below the general |
level of the lower edge of said slot.

Pivot-
ally mounted upon the upper middle edge of
said yoke is one end of a rod, which is slidably
corected at its other end to a swiveled eye
on the end of a lever 7, fast to the shaft a of
the switch-blade b, said rod serving as a guide
for a helical kick-spring f, which 1s confined
under compression on sald rod between its
point of attachment to the yoke and the
swiveled eye on lever 7. ~ A pull-rod ¢ for os-
cillating the yokels provided for this purpose

~with a pin r in its end, which pin engages the

50
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“link upon the passage of a car or train over:
A simple track device

6¢

shet ¢ in said yoke. - Rod glm connected by a
suitable pin to a link 8, which in turn is con-
nected by a pin ¢ and slot v to & link w, which
1s normally held in its upper position by a

| s%ring w?. The link w is connected to a suit-

able track instrument or devicé in such man-
ner that a downward pull is imparted to said

said track device. .
that has been found highly efficient in practi-

cal operation consists of & bar 2/, having out-=
wardly-flaring ends mounted inside one of

- the track-rails in chairs 2’ on the cromsssties

+65

stout helical springs 27, confined betweei the
bar 2’ and the backs of the chairs, A bell-

operating mechanism 1s the same for all of |

-

)
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crank lever y, mounted on the end of a cross-

tie opposite the middle of the bar 2/, is con-
nected to the latter by a rod z and to the link
w by a hnk z.
passing between the rail A and the har 7 of

the track device will fcrce said bar away from

the raii a distance equal to the thickness of
the wheel-flanges, and thereby rock the bell-
crank and pull the link w downward.
Assume that the parts of the apparatus oc-
cupy the relative positions shown in full lines

The whneels of a car or train

75

in the drawings, with pin 7 occupying the de-

pression @ in the upper end of slot e of voke ¢,

which incidentally establishes a danger-sig- -

nal: When, however, the bar 2/ i1s moved
outwardly by a wheel-flange, the downward
movement of link w imparts a correspond-
ing movement to link s and pull-rod g,
thereby causing pin r to exert & downward
pull on the upper end of voke ¢ and rock the
atter on the shaft a untii the opposite end of

8o

35

said yoke is elevated. As the kick-sprning 1

switch-blade & and lever ; sdid spring, the
compression of which has been greatly in-
creased, reacts on the end of lever 7 and kicks

the latter quickly irto its opposite position,

thereby moving tne switch-blade into en-
gagement with the opposite set of contact-
and closing the opposite circuit to change th-
signal. ~ This kicking action of spring { al~
serves to break the circuits at the switch-to-
minals with exceeding rapidity, thereby j -
venting the formation of arcs when high-:-n-

| sion currents areemployed. Springs lan:: 2,

| as soon as bar 2’ is released by t

passes the plane of the longitudinal axes of

e

100
or spring w* alone, if linksw and s are macie in--

tegral, &8s may be done under certain ¢ adi- .

tions, serve to lift said links and {)ull-rml i

0 16 wheel-
flanges. - As rod ¢ moves upward pin r rides
up the slot ¢ and drops into the depressiorn d

108

at the upper end of said slot, and the switch

is ready to be thrown to its opposite position
to again change the signals. _

. It is to be noted that unless especial pro-
vision were made to
rence the switch would be operated by each
wheel passing over bar 2/, as the latter would

spring back after it was freed hy each wheel,

thereby permitting:the pin to be raised in the
slot ¢, and the succeeding wheels would each
move said bar outward and the pin » down-

110

revént such an occur- -

115, .

ward to operate the switch and change the -

signal for each wheel engaging the track de-
vice. It is evident that by making the
length of the bar 2’ greater thau the distance
between any successive pair of whetis on a

car or train the said bar would be uperated
by the leading wheel only, &s the next suc-
ceeding wheel-flange would pass between

said bar rnd the rail before the preceding
finnge had cleared the bar, the iatter would

- and held in close 'Qng:gement with the rail by | be held in its outer position until the car or
g8 2’

ttain had passed over it, and the signal-con-
trolling switeh would be operated but onee,

120

125
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~however long the train might be.

- 10
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length of bar might prove too heavy for sate

operation, and, generally considered, ashorter

bar is found to be preferable. A short bar,

“however, will be operated by each wheel en-

saging the same,-and in order to prevent the
switeh being operated by dny other than the

leading wheel of a car or train the timing

mechanism illust ated in the drawing 1s em-
ploved. Said tining mechanisin consists of
a dash-pot k, festened to the base of the

‘switch and having its piston-rod connected
_to link &, o that as the Jatter is drawn down-

~ cylinder behind it to fill with air.
ward pull of spring ! to return link s 1s e~

. 20

- that the rod ¢
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ward to throw the switch the piston of the

dash-pat is moved outward, permitting the

The up-

sisted by the air-cushion in the dash-pot, and
as the air can only escape by wayof a small
leak-valve in the top of the cylinder the re-

turn of the link s and pull-rod ¢ may be ren-

dered asslow asdesired. By makingthe leak-
valve adjustable the actual time recuired for
spring 1 to return the link ¢ and rod ¢ may ve

varied at will.  As pin i has to engage the re-

cess d in the upper end of the slot e 1n yoke ¢
before the latter can be moved, it will be'seen
and its connection may niove
freely up and down in the slot e below the de-
pression d without throwing the yoke. 'The
pin-and-slot connection between the hnks s
and w, however, permits the lower link w and
the track instrument to vibrate between
their extreme positions in response to the
passage of the several wheels without atfect-
ing the litik s and pull-rod ¢, which have been
pulled down by the passage of the first wheel
over bar z” and are held-in such position by
the dash-pot k. After the car or train has
passed spring I gradually overcomes the re-
tarding action of the dash-pot, and the mech-
anism is returned to normal position to actu-

‘ate the switch when a succeeding train or-car

passes. |
What I claim 15—

" 1. In an electric signalnZ;

railwavs, a circuit-controliing switch mov-

able to different positions to operate distine-

tive signals, and mechanism operable by sep- .

arate cars or trains to move said switeh to
successive positions, said n.echahism comi-

prising means to prevert siud switch beng

actuated by sucesssive ears of a single train.

2. In an eleciric signaling apparatus for
railwavs, a cireuit-controlhng awiteh mov-
able to different. positions 1o operate distin--

tive signals, and mechanisn: oyerable by sep-

6o

65 abic o different positions to operate histie- |

arate cars or trains to ncve saiil switeh to
suceessive positions, said rechanism com-
prising a timing device to prevent said switch
being actuated by suceessiva cers of a sing'e
tram.

3. In an electric signaling pparatus: for
railways,” a circuit-controllin z switzh mov-

apparatus for

spring connecting said yoke and the oscillat-

2

Suchli a | tive signals, and mechenism operable by the

first wheels of separate cars or trains to move
said switch to successive positions, said
mechanisin comprising neans to prevent

said switch being actuated by successive

wheels of a singie car or train.

4. In an clectric signaling apparatus for

railways, a circuit-controlling switch mov-
able to different positions to operate distine-
tive SI%I] als, and mechanism operable by the

said switch to successive posttions, said

. 75
first wheels of separate cars or trains to move -

mechanism comprising a timing device to

revent said switch being actuated by suc-
cessive wheels of a single car or wrain. o
5. In an electric signaling apparatus for
railwavs, an oscillating circuit-controlling
switch operating distinctive signais in its re-

8o

spective positions, a track device actuated

by successive separate cars or trains to move

said switch to its alternate positions, angl

means in the connection between said switeh
and said track device to prevent the opers-
tion of said switch more than once by a single
car or traln. N | E
6. In 2n electric signaling apparatus for

gG

railways, an oscillating circuit-tontrohing -
switch operating distinetive signais n s ru-

spective positions, a pivoted yoke, & Kiek-

ing switch, & pull-rod having a shiding con-
nection with said yoke, whereby the switch
is moved to slternate positions by SUCREsSIVe
actuatiops of said pull-rod, and a track de-

once only by the passage of a car or train
over the track device. '

7. In an electric signaling apparatus for
railways, an oscillating circuit-controlling

switch operating distinctive signalsin its re-

spective positions, a pivoted yvoke, a kick--

0
-

()

vice connected to said pull-rod, the parts be- 1cc

ing so correlated that the switch is operated

10§

spring connecting said voke and the oscillat-

&

ing switch, a pull-red having a sliding con-

nection with said voke, whereby the switch
is moved to alternate positions by suceessive
actuaiions of said pull-rod, a timing device
connected to sald pull-rod to retard the re-

turn of the latter 1o position to operate said

voke, and a track device having a shding con-.
nection with said pu’l-rod so that the latter

may be operated but once within the limit of

the timing device to move the switch.”

1XI0

115

8. In an electric signaling apparatus for

railways, an oscillatng circuit-controlling

120

switch operating distinctive signals 1 its re- -
sp.ortive positions, a pivoted yoke, s kick-

spring connecting sald yoke and the oscillat-

ing switel, a pull-rod having a shding con-
nection with said ycke, whereby the switch

actuations of said pull-rod, & spring to return
the pull-rod to pusition to operate said yoke,
¥ dash-pot connected to said rod to retard

the action of said spring, and a track device -

) 125§
is moved to alternate positions by successive -

lil -1' R ad - Pl gum
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having a slidihg connection with said pull- |

rod so that the latter may be operated but
once within the limit of the timing device to
move the switch. - |

9. In an electric signaling system for rail-
ways, a line-wire connecting the stations, sig-
nals &t ~ach station cantroiled from thée line-

‘wire, a switch at each station, a return con-

nection for each switch, connections between
each switch, the feed-wire, and the line-wire

- to establish a signal aé each station, and car-

 actuated mechanism for operating each of

- said switches, said mechanism comprising 8
. timing device to prevent the corresponding

15

"' or train entering

switch being operated more than once by the

passage of a single car or train, whereby a car
at either end of the section

between the stations will establish a signal at

- both stations and upon leaving said section

- 20

at either end will discontinue said signal.

*+ 10. 'In an electric signaling system for rsil-

ways, & feed-wire, two line-wires connecting
the stations, distinctive signals at each sta-

832,153

tion controlled from therespective line-wires,
a switch at each station, a return conneciion
for each switch, connections between eacn
switch, the feed-wire and the respective line-

wires, whereby a signal is always meaintained .

at each station and upon the operation of

either of said switches the signal is changed

at each station, and car-actuated mechan-

ism at each station fQr operating the corre-
sponding switch, said mechenism comprising

a timing devijce to prevent the corresponding .

switch being operated more than once by the
passage of a single car or train, whereby a car
or train entering it either end of the section

between the stations will establish a signal at
‘both stations and upon leaving said section
40

at either end will discontinue said signal.
~ In testimony whereof 1 athx my signatur

“in presence of two witnesses. -~

CHARLES J. O'NEILL.

- Witnﬁses: - .

.., dJ. E. HutcHINSON, JT.,
o _R. C. Crurr. . -
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