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To all whom it may cancern:.
Be it known that I, JAMES A, BONNELL, a
citizen of the United States, and a resident of

Brooklyn, in the county of Kingsand State of |
‘New York, have invented certain new and

~useful ITmprovements in A pparatus for Oper-
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ating Railway-Signals, of which the following
is a specification.

The object of my invention is to provide an
improvement in the construction of apparatus
whereby the three different railway-signals—
form, color, and sound—may be operated si-
multaneously by a single movement of only
one lever, and the positions of the form and
color signals—that is, of the semaphore and
colored lights—shall be absolutely positive,
and thus never liable to be misunderstood.

The invention comprises the construction,
in combination with the semaphore signal-
cord and its operating-lever, of the compen-
sator, which acts, independently of the said
lever, to take up the slack of the said cord,
but is operated automatically by the move-
ment of the said lever to change the signal;
also, in combination with the signal-cord and
operating-lever, the construction and combi-
nationofdetailswherebythesemaphoreor form
signal and an illuminable glass or color signal,
arranged separately, are connected together to

move simultaneously with different length

of throw, the semaphote, when ¢ off,”’ disap-
pearing totally within the signal-post, while
the colored glass drops below the light. The
form, color, and sound signals are operated
by one common signal-cord and hand-lever.
In the accompanying drawings, Figure 1
represents in side elevation the construction
of the compensator and the means of forming
connection between the same and the hand-
lever for operating the signal-cord, the rack-
frame being sectioned on the line z x of Kig.
3, and all the parts being in the normal posi-
tion, which corresponds with the signals when
indicating ‘‘danger.”” Fig. 2representsin side
elevation a torpedo-signal device and a signal-
post provided with semaphore and colored-

glass disks, and showing how the three sig-

nals are connected to be operated simultane-
ously by the same signal-cord, all the signals
being ‘‘on,’’ or in position to indicate ‘‘dan-
oer.”? Tig. 3 is a cross'section on the line y y

of Fig. 1.

|

| ends of said link.

To a bracket, a, upon a sunitable beam, A,

in the signal-house, is fulcrumed a lever, B, of
the first class, at right angles to which, and

formed in one piece therewith, is the handle
b, by which it is operated. The lever B 1s
fulernmed at its junction with the handle b, as
shown in Fig. 1, in such a manner that the
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leverage of the arm ¥’ is larger than the le- 60

verage of the other arm, *. From the free
end of the léver-arm b’ is suspended, by a piv-
otal jaw, a double link, C, through whose
lower end is mounted, in lugs or other suit-
able bearings, the shaft of a rope pulley, ¢,
by which and a pulley, d, (journaled in bear-
ings in a bracket, D, secured to and under-
neath the beam A,) the signal-cord 1% 1s sup-
ported. The end of the said cord pendent
from the pulley ¢ is provided with a weight,
¢, by which the cord is kept taut. From the
pulley d the cord E runs down vertically to
and around another pulley, f, which is jour-
naled in brackets ¥ upon a floor-beam, f’, or
other beam, arranged lower than the beam A.
The cord E then runs along the ground and
railway-track to the signal-posts and torpedo-
slides, the connection being made by straight
or bell-erank levers to leave the cord parallel

| with or at an angle to the direction in which

it leaves the pulley f, according as location

| ‘'may require.

A part of the vertical portion of the cord E,
between the pulleys d and f, is formed of a
rack, &, having downward-pointing ratchet-

teeth, and said rack is.provided with ribs g,

lateral to its face, by which ribs it is fitted to
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slide vertically in grooves formed in stationary

guide-cleats %, which are secured oppositely,
as shown in Fig. 3, to the inside of two oppo-
site iron plates, H, bolted through suitable

‘flanges at their upper and lower ends to the

beams A 7', respectively. TFace to face with
the rack G, but with its ratchet-teeth pointing

| upward, is another and much longer rack, I,

having ribsé,like those of the rack G,by whicly
it is allowed to slide between (but prevented
from lateral displacement by) cleats 7/, secured
oppositely to each other on the inside of the
plates H. | | )

The upper end of the rack Iis connected to
the free end of the short arm & of the lever b
by means of a link, J, and pivotal jaws at the
The lower end of the rack
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I is cut off at an inecline in the direction shown
n the drawings, which at the end of its down-

- ward travel acts against a similarly-inclined

Stop, 7, which is seecured between the plates
H H, and which causes the rack I-at the end
of its downward throw to withdraw from gear

with the rack G. |

_ I O
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The plates L I are szcured together by a

~vertical back-strip, K, formed of two bars,
lags 7* bolted to

k k' having laterally-opposite

the plates H H, the said plates and bars form -

ing what I call the “rack-frame,’’ or the frame |

In which the racks G and I are arranged to
slide. | |
By inclined cuts

| . through the back strip, KK,
or off the ends of

the bars & %/, are formed

~pockets [ to receive (when the rack I reaches

‘the end of its downward movement) corre-
- Spondingly-formed rounded or Y -shaped pro-
20 jections I formed or attached uponthe back of

the rack I. The distance

_ from the point-line
of the teeth of the rack

I to the point of the

- projections L is the same or slightly less than
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the distance between the bottom line of the

teeth of the rack G, and the inner surface of the
back K,

Consequently when the lever-handle
b 1s moved in the direction of arrow 1, the rack
Lasitrises,will (impelled by the inclines of the
stop j and pockets 1) swing forward against

the rack G and engage its teeth, with which it

will keep in econtact so long as the projections

upward movement are ont of the

- pockets I/, and atter having engaged the rack
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(the handle

Gr1t will necessarily lift the latter with it,and
thereby pull the signal-cord I, which is at-
tached to the said rack Q. |
When the handle b
direction of arrow 1 to the end of its throw,
_ being arranged in an ordinary
segmental-notched bar, which, as old and very
usual, 1s not shown in the drawings,) the sig-
nal-cord has been pulled sufficiently to with-
draw the torpedo-slide from the rall, the col-
ored-glass disks from the light, and to swing
the semaphore in a vertical position within
the signal-post and entirely out of sight, or,
as 1t is termed, to bring the gignals ‘¢ off.’’
When the handle b is drawn back again in
the position shown in Fig. 1, 1t has lost its
grip upon the rack G, which allows the pre-
dominating weight of the signal-post (as will
be presently described) again to put all the
signals on—that is, bring them in position to
indicate ‘‘danger,”” while the less heavy weight
¢, on the pendent end of the cord I, takes up
the slack of the cord, however the latter may
gradually stretch, so as to always keep it taut,
thus avoiding the danger of any lost move-
ment in the throw of the lever., |
"M 18 one of the signal-posts, made, prefera-
bly, of two planks secured together by inter-
posed boards, or otherwise, so as to leave be-

tween them a space sufficiently large for re-
ceiving therein the semaphore m, and com-
pletely concealing the latter when in the ver-
tical position. The blade or arm m’ of the |

has been moved in the

'

| ter line of the arm
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semaphore m is secured in a socketed casting

having journals, by which the semaphore is
fulerumed to the .post M,
ing weighted at m? to evenly counterbalance
the arm m/, and a crank, N, being secured (at
an angle of about forty-five degrees to the cen-
_ m’) to one of the j ournals,
which latter, for that purpose, extends a dis-
tance through the side of the post. A rod, n,
connects by pivotal jaws at both of its ends,

the said casting be-

the crank N with a lever, O, whieh is ful-

crumed at o by a lng or bracket, to the Post
M, and whose other end is provided with a
slidable weight, o, secured upon it by a set-
screw. Thisisthe weight, above referred to, by

which the signals are moved back in their nor-
‘mal position (indicating “‘danger’’) as soon as
brought in the

the hand-lever b and rack I are

position shown in Fig. 1. A rod, P, connects

by pivotal jaws at its ends the lever O with
the upper arm of a bell erank lever, Q, which

—_—

80_

1S pivoted by a lug or bracket, p, to the post

M, and whose lower arm is connected by piv- .
‘otal jaws to the signal-cord I, and to a rod, ¢,
connected directly or indirectly (according to
' with the torpedo-slide

location of the track)
K. This latter, sliding through a feed-box,
7, carries a torpedo to one of the rails + of the
track 1nto position to be exploded by the im-
pact of a hammer-lever, +*, (fulerumed at the
side of the rail,) when the said lever is foreed

an approaching train; (but the constraection of
the torpedo-signal device being a separate in-
vention, I make it the subject of a separate
patent application.) -

~In bearingsat the back of the post M, above
the lever O, is mounted a shaft, S, to each end
of which, at oppositesides of the post, is rigidly

secured a crank, s, one of which cranks has,
rearward of the post, an extension, &, with
which it forms a straight lever of the first, class.
This, by a rod or link, T, having pivotal jaws
at 1ts ends, is connected to the lever O at a point
between the fulerum oand the weight 0’y 80 that
the lever s s’ will move always in the same di-
rection as the lever O. The said levers are
provided with several holes, as shown in the
drawings, so that the pivoting - points of the

Jaws may be moved nearer to or farther from

the fulera, to so adjust their leverage that the
end of the crank swill movea longer distance
than the end of the crank N, for the purpose
as will presently appear. To the cranks s, ab
each side of the post M, is connected by a piv-
otal jaw a rod, U, whose upper end is simi-
larly connected to a sliding frame, W, carry-
Ing the colored-glass disk w, which, by the up-
ward movement of the eranks s and the rod I,
18 pushed up to cover the lens-opening v in
a lamp-casing, V, secured on the top of the
post M. The required distance of travel of
the disk u is larger than the required dis-

‘tance of travel of the erank N in Swinging

the semaphore a quarter of a turn ; hence the
necessity of the extra lever s s and the ad-
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down upon it by the first passing wheel of
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justability of the leverage of the same and of
the lever O. A lamp 1s inserted on top of the |

post through thedoor 2" into the center of the

casing V, and the colored disksu are arranged

to slide within the casing V, between the lens-
cover openings v and the light, the colored
disks toward the aprroaching train being red,
indicating ‘‘danger,”” and the colored disks

toward the attendant in the signal-house being -

blue, simply (byitsdistinetion from the white
light) to show him that the danger-signal on
the opposite side is up, as 1t must be when
the blue and red disks are moved simulta-
neously.

The construction of the lamp-casing V and
the arrangement of the lampand color ed disks
therein being a separate invention, I reserve
for a sepdlate patent application.

I am awarethat form and color swna]shdve
previously been operated Slmultdneeusly by
arranging a clored disk directly upon that end
of the semaphore where 1 place the counter-

weight m*and placing the lamp at the back of

the post, so that the light will be in juxtapo-
sition to the colored disk when the semaphore
is horizontal, thereby indicating °*‘danger,’’
and when the semaphore is dropped at an in-
cline enough to raise the colored disk above
the light to indicate *‘all cleary’ but as by
that construction the semaphore-blade is al-
ways exposed to view,and when the working-
parts are worn & little 1ts position when 1t
should be entirely horizontal quite often, in
consequence of such wear, is more or less in-
clined, such a signal is dangerous, as being

- very apb to mislead and cause serious acci-

dents.
It will be seen that by my pl esent system the
signal isalways kept positive. When the sema-

131101‘6 1s seen at all 1t indicates ‘' danger,’’-

and so does the colored disk covering the
lens-opening v, and when the way is all clear

the semaphore is entirely concealed from view

within the post, and when it is so concealed
the colored disk isalso sunk from view below
the lens-opening v.

As the withdrawal of all the signals 1s done
by a pull of the cord E, and the replacing is
done by the weight o', which also pulls on the
cord B,.it 1s evident that the said connection

Ii never needs to be rigid, but only flexible,.

and is preferably made of a light wire rope.
The connection ¢ between the bell-crank le-
ver Q and the torpedo-slide R must, however,
be rigid, as the slide is moved outward by a
pushing movement, and the rod Q, in order to
be light, is therefore preferably made of a
tube or tabes, which, when the distance be-
tween the end connections is considerable,are
supported to move upon rollers.

]

Referring again to Iig. 1, it will be seen
that the pulley ¢, supporting the counter-
weighted end of the cord E, is suspended by
the lmlr; Cfrom the arm §’ of thelever B. This

is done for the purpose of utilizing the weight 63

e for another function in addltmu to that of

taking up the slack of the cord—that is, to
cmlutelb&lan(,e the iron rack I and llnk J,
acting by the leverage 0*, on the same ful
crum as the arm 0/, theleby lessening the re-
sistance and fauhtmtmg the work of the oper-
ator when he moves the lever-handle & 1n the
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direction of raising the rack I, to cause it to

engage with the rack G to Slgnal ‘“all clear.””

I am aware that a signal-cord having ap-
plied to it a constant force acting to keep 1t
taut and a clutching device attached to the
said cord have been connected with the oper-
ating-lever and arranged to engage, by raising
the said lever,
withdraw the qwudls, the lowennﬂ* of the le-
ver replacing the signals, such a device being
shown in the English Patent 3,548 of 1878.

Having thus described my invention, 1
claim as new and desire to secure by Lebter‘s
Patent—

1. The combination of the signal cord L,
provided with a weight, e, to keep it taut, and
a toothed sliding rack, G, with the operating-
lever b 5% the toothed sliding rack 1, facing
the rack G and connected to said lever, the
said rack I having inelined or curved rises L,
and the guide-frame H H K, providea Wlth
the inclined ouides and stol;)s 7 I, causing the
rack I to engage the rack when moved in

one direction and to release and withdraw

from it when moved in the opposite direction,
substantially as specified.

2. The combination of the signal-post M,
having light-box V, the semaphore m, piv-
oted within the post and having crank N, the
lever O, weighted at one end and connected
from the other end to the signal-cord and by
rod »n to the erank N, the color -signal u, fitted
to slide in the box V, and having attached to
it the rod U, and the lever s &', connected at

another clutehing device to
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one end to the rod U and at the other end, by

link T, to the lever O, between the fulecrum o
and weight o/, all substantially as and for the
purpose Set forth.

In testimony thatI claim the for eﬂ‘omg as my
invention I have signed my name, in presence
of two witnesses, this 1st day of October, 1884.

JAMES A. BONNELL.

Witnesses:
A. V. ALMQYIST
C. V. HELJESTRAND.
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