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To all whom it may conceriv:

Beit known that I, BENJAMIN B. NIORGAN a
citizen of the Umted States, residing at Ypm-

lanti, county of Washtenaw, State of Michi-

gan, have invented a cer td;lﬂ new and useful
Improvement in Railway Time-Signals; and I
declare the following to be a full clem and
exact description of the same, such as will

enable others skilled in the art to which it

pertains to make and use the same, reference
being had to the accompanying drawings,
Whlch form a part of this spemﬁcatlon

My invention relates to railroad time sig-

nals, and consists in certain improvements
hereinafter specified upon the apparatus de-

scribed and illustrated by me in my applica-
tion filed May 12, 1892, Serial No. 432,741,
for railroad time SI'D'HELIS

In the drawings, Fw'me 1 is an elevation
of the time swna,l shomnﬂ' the rail connec-

tions and appm‘atus part in section, and cer-

tain improvements in the indicating appa-
ratus hereinafter described. Fig. 2 is a sec-
tional view of the upper portion of Fig. 1.
Fig. 3 1s a plan view of the track connection
and apparatus, showing the manner of ar-
ranging the spring connecting rail in itsrela-
tion fo the track. Fig. 4 is a sectional eleva-
tion of the receiving and compressing chams-
berfortheliquid. Fig.5Hillustrates thecentral
block or bearing holding the spring rail in
position. Ifig. 6 shows the end bearings for
the same. FKig. 7 is a vertical transverse sec-
ticn of the indicating chamber as improved.
Iig. 8§ 18 a cross sectlon of Fig. 7 on line
x—x. Fig. 9 is a vertical c:ectlon of the case
at the bottom of the standard, showing the
operating lever.

Similarletters refer tosimilar parts.

In the drawings, A represents the stand-
ard which is preferably erected upon timbers
or cross tles extending under the track B.

C 1s a lever which eonnects the track mech-
anism with the plunger D. This plunger has
formed upon its upperextremity the head D',
which is connected with the diaphragm K,
the details of which are shown in Fig. 4.

My improved diaphragm is constructed ot

two or more thicknesses of pure india rubber |

so fabric and leather, they being preferably, al-

though not necessarily, cemented together

(No model.)

g

with the pure rubber face plesented to lshe

contained liquid.

In the drawings, e répresents the 1ubber,
and ¢’ the leather section of the diaphragm.
I have found that so faras I know, pure rub-

53

ber is the only material for a f&bllc whichi1s

‘not affected by the alcohol used in the sig-
nal, and which, at the same time, will not re-

act upon the colomno' matter in the alcohol
and precipitate it or make it muddy, and

prevents leakage through the dla,phraﬂ'm

6o

‘which at the same time absolutely seals and

I find that vulcamzed 111bbel 1S 1mpract1— N

cal in this relation, because the sulphur in it
decomposes and precipitates the coloring mat-
ter dissolved in the alcohol. As suggested in

my former application, thin metal might be

used in the place of it, but all metals are lia-

ble to corrosion more or less, and are hence
objectionable on that account. They would
undoubtediv last for a time, but would re-
quire frequent renewals. A pure rubber dia-
phragm of itself is notsufficiently strong and
is too elastie, and to obtain strength I com-
bine it with leather preferably, although
strong canvas or other analogous fabrics

;mwht be substituted and even meorporated

in the rubber.
In my improved device, I firmly attach the

head to the diaphragm for purposes which
will hereinafter appear, which is also 1llus-
trated in Fig. 4. The upper portion of the
head has inserted therein in a recess properly
construc‘ed for that purpose a bolt d”. A pin,

dt, secures and prevents it from turning atter

itisonceinserted. The upper portion of this

‘bolt d® has formed thereon a flanged head d°.
| The upper portion of the head is formed to

correspond with the shape of the upper end
of the plunger, being a section of a phere
The leather section “of the diaphragm e’ is
fastened to the flange d° by means of rivets
¢®. The rivets’ head are smooth upon the
upper side, and do not in any way interfere

with or disturb the form of the rubber sec-

tion e of the diaphragm. DBy this construec-
tion the upper plunger head and dla,phmﬂ'm
operate simultaneously.

The upper portion of the pipe I, asshown
in Fig. 2, carries a check valve f at the top,
which in no way impedes the passage of the
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liqniﬂfovelrﬂowing therefrom in the topof the |

glass indicating chamber H. As described
in my former application, asmall hole marked
/7 leads from the indicating chamber back
into the pipe F. This hole is so proportioned
In my improved device that it takes several
seconds for the liguid which rises above its

~orifice in the indicating chamber to fall to it§

level. The check valve fat the top of the
pipe I closing the moment the flow upward
ceases, substantially all of the liquid must
flow back through the hole f’, and, as no air
can enter downward in through the check
valve, the result is that there is a tendency
to hold upward at the extremity of its throw
the plunger head D’ and the diaphragm E,
as Indicated by the dotted lines in Fig. 4.
The lever C, with its attachments, is so pro-
portioned or weighted that the rail attach-

‘ments upon the one side very nearly counter-
balance the plunger D and its attachments
upon the other side. As the weight upon the
indicating side is somewhat greater than that

upon the rail side, the tendency will be to de-
scend after being elevated by the passage of
the wheel over the track connection. This
tendency to descend is resisted by the suction
through the small hole f’, as described. . It
results that, on the passage of the train, the
first wheel will set the signal, and that per-
haps the whole train will then pass before the
device will be operated by another wheel.
In case it does not wholly pass, another wheel
would drive the plunger up, where it would
remain long enough for the train to have
passed entirely. It will be seen that, by

thus making the check valve tight, propor-

tioning the opening f’ so that the liquid in
descending totheindicating level must move
upwardly slowly through it, connecting the
plunger head D’ to the diaphragm, and very
nearly conterbalancing the weight on the op-

posite sides of the lever C, I am enabled to
dispense with dash pots or any analogous de-

vice, and to prevent excessive churning or
vibration of the diaphragm and all the at-
tending mechanism by the passage of trains,
however long. My improved track connee-
tion, which is more particularly shown in
Figs. 1, 3, 6 and 6, materially assists in this,
as there is no rigid connection between the
track end of lever C and the spring rail which
I have devised and use for the purpose of de-
pressing the end of thelever C, instead of the
rail of the track. | | |
In Fig. 3, B is the track, which of course is
constructed in the ordinary manner. 13/ is
a spring wing rail, which is intended to be of
sufficient length to pass over and connect a
number of ties, and is preferably from six-
teen totwenty feet in length. This wing rail
is curved, and rises in the center about an
inch above the track, and is depressed grad-
ually in the center to the level of the track
by the passage over the track of a heavily
Ioaded wheel, as, the forward truck wheel of

!

trated in Fig. 6.

511,307

quite important, as it prevents too sudden a,
shoek by a guick moving train. Itis also
made stiff enough so that a hand car will
readily pass over it without setting the sig-
nal by its depression.

“Tam aware that spring wing rails for the
purpose of track connectionsare old, but they
have been open to objections which have pre-

vented their use, and these objections I have

obviated in the mechanism described and
illuastrated in Figs. 3, 5 and 6.

As a support to the wing rail, I provide at
either end heavy cast iron blocks, B, as illus-
The block extends up to
and touches the top of the rail, as shown at
either end in Fig. 3, at B3 B% Thelowerside
of the block adjacent to the rail is cat away,
as shown at b’ in Fig. 6. Thisis intended to
accommodate the lower flange of the rail, the
block resting thereon.
side of the block B?there projects a flange b?,
which is perforated with holes, and is thus

adapted to be spiked or bolted down upon the

tie upon which it rests. The block B* is per-

forated with a square hole extending nearly

through it, and shown in Fig. 6 at 0% This
hole forms a socket bearing which receives the
end of the spring wing rail, they being set at
either end at such distances that the end of
the spring rail does not extend quite to the

| depth of the hole in the block, which permits

of the extension in length of the rail, due to
its straightening caused by the depression of
its center. As both blocks are exactly alike,
except that the holes are upon reversed sides,
it is unnecessary to desceribe them further.
It will be noticed that the hole b* in the
blocks 13% BB® are situated at some inches dis-
tant from the side of the rail, and that the
spring rail I3’ has its ends curved outwardly
from the track, as shown at 0% 0% Theobject
of this is to compel the spring rail to hug the
side of the main rail by virtue of the force
of depréssion. At the center of the spring
rail, I have placed a long block extending
across two ties, shown in Fig. 5 and lettered
B3 which is of peculiar construction. Its up-
per edge is situated at a distance from the

 main rail B measured by the thickness of the

spring rail B’. It thus, combined with the
main rail, forms a guide for the perpendicu-
lar movement of the center of the spring rail.
Its rear portion is flanged, and 1s adapted by
means of bolt holes to be bolted or spiked to
two cross ties in the same manner as in the
block B%. Underneaththe block B®are formed
two lugs or projections ' O, which are solidly
cast with the block, and are intended to fit
the under surface of the main rail. This forms

Upon the opposite
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a strong construection, as the upper edge of

the block cannot be forced away from the
main rail without either raising the main rail
by virtue of the lugs, or shearing the spikes
or bolts which hold the block to the ties. A
central cross section of this block B? is more
particularlyshown in Fig. 1,showing the wing

a locomotive. This gradual depression is ! rail, the main rail,and block, with lugs in po-
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sition. It will be observed that the upper |
surface of the bearing flange of the main rail

B has an outward slope. This slope, in con-

junction with the under surface of the spring |

rail B/, prevents any accumulation of snow or
ice underneath the spring rail, thus tending

to prevent its proper action as the pressure

of the wheel upon the spring rail crowding
ice and snow down upon the sloping flange of
the main rail, presses it outwardly down the
flange.

has heretofore been found necessary in this
general class of track connections. The cen-
tral portion of the block B®is cut away, as
shown in Figs. 5 and 1, at 0° _ Attached fo

the track end of the lever G- by a ball and

socket joint, shown at ¢, is a curved arm C’.

This arm rises in the recess b® in block B3, and

is'guided by it with its upper end curving

toward the track and projecting. under the

spring rail B’. As it is not attached to the
spring rail, but only receives motion from it

‘when it is depressed, it does not necessarily
return with it when the spring rail rises after

depression; but, as hereinbefore explained, it

remains depressed in the dotted position until

the liquid has reached the indicating level by

its flowing through the hole f’, as shown in.

Fig. 2. Supplemental blocks B* B! may be

usedintermediately between the central block
B3 and end blocks B? to still more firmly con-

fine the spring rail B’ to main rail, it the same
isfound desirable. They aretherefore shown
in Fig. 3, but as they do not constitute any of
the essence of the invention, they are not far-
ther desecribed. | o .

The lower end of thestandard A rests upon
the casing A’, shown enlarged in Fig. 9, and
within this casing in any convenient position
there is cut a door, a. This door may be

closed and locked by any suitable means. In- |
side of the casing, and pivoted to the fimber |

support or continuation of the ties, is a bell
crank lever L, returning from the pivotal point
m at an acute angle, the arm being n. Thse
arms of thislever are so proportioned that, by
rotating it in the proper direction, the indi-

cating end of the lever C is raised, forcing up- |

ward the plunger with its head D', and thus
the indicating liquid is compelled to overflow
into theindicating chamber, and as, so long as

thelever Lisnotreversed,the lever C must re-.

main in position with the plunger D forced
upward as hereinbefore stated, the signal will
continue to be set showing danger. The ob-
jeet of this is that if, in case of the stoppage
of a train after passing the signal, it be nec-
essary to notify succeeding trains, a brake-
man can return from the stalled train, unlock

door a, and, by meansof the lever, set the sig-

nal, which will thus remain in position indi-
cating danger, and showing that a train has
iminediately passed, so long as the lever L re-
mains in position thus set, When the lever

There is also avoided any necessity
of keeping the parts free from snow or ice, as

]

L is released, the signal of course will gradu:

clear. |

‘ally run down and indicate that the wayis

In Fig. 1 there is shown at = a pet-cock,

opening for withdrawing the liquid from the

70

indicating chamber in case the aperture meas-

aring its descent should become eclogged.

Means are provided whereby the whole sec-

tion containing the aperture can be with-

drawn from position. |
As shown in the application heretofore

' mentioned, to wit, Serial No. 432,741, the ob-

servation of the descent of the colored liquid

within the indicating chamber through the

windows in the case, was by means of the

75

80

contrast between the color of the liquid and

the country background upon the opposite
side from the observer. This mmeans was not

wholly reliable, and at many times was not

distinguishable with a sufficient degree of

certainty, so that there was not a sharp line -

of demarkation between the liquid and the

background. Ihave devised means for over-

coming this difficulty, which means are illus-
trated in Figs. 7 and 8. This means consists

a perpendicular diaphragm centrally placed

' in the indicating chamber, this diaphragm

being colored with a color affording the best

contrast to that of the color of the indicating
liquid. If the indicating liquid be red or

any dark eplor, the preferable contrast would

be white, and I deem that the preferable dia-

phragm is made of an opaque white glass.

' This is illustrated in Fig. 7, which is a verti-
cal section of the indicating chamber, by 8.

‘Fig. 8 is a cross section on the line x x of

Tig. 7, looking downward, and indicates the

diaphragm S in position and-supported at its
edges. By this means, a sharp line of de-
markation is always observable at the upper
edge of the indicating liquid, and is not aft-
fected by reflected light or the nature of the
background, as it is obvious from the draw-
ings and description that the liguid in de-
scending from the overflow pipe into the in-

dicating chamber fills the indieating cham-

ber upon either side of the diaphragm S, and
consequently is observed from either direc-
tion with the same facility and aceuracy, and
the fact that the partition S is opaque, in-

stead of being a detriment, thus becomes an
prevents any modification

advantage, as 1t
by reason of the lights and shades of a coun-
try backgrouund. |

What 1 elaim iS-r- |

1. In a track connection for time signals,

the combination with the main rail of the

track, of an auxiliary curved spring rail, the
center of which normally rises above the main

rail and having its extremities curved lat-

00

in the placing and supporting by its edges of
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erally away from the main rail, supports at

the extremities thereof, and center supports

forming guides to its perpendicular move-

ment, the center of said spring rail imping-
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ing upon but notconiected with alever oper-

ating the time signal, substantially as de- |

scribed.

2. In combination with a spring auxiliary
rall adapted to descend in thecenter and op-
erate a signal, a center side support consist-
ing of a block having upon one side thereof a
flange adapted to be bolted to the cross ties,
and lugs projecting from the bottom and op-
posite side adapted to impinge upon the bot-
tom of the mainrail and thus resist the over-
turn of the block, substantially as described.

5. In combination with the main rail and a
spring auxiliary rail,a center side support for
the latter, consisting of a block between which
and the main rail the auxiliary rail is adapted
to descend, said block being adapted to be

fastened to the cross ties and slotted in the

center, and a lever operating a signal and

adapted to move in and be guided by the slot

in said block, substantially as deseribed.

4. In a liquid time signal, the combination
of a chamber containing an indicating liquid
and adapted to have its cubizal contents di-
minished by the passage of a moving train, a
plunger attached to the movable side of said
chamber, and meansconnecting said plunger

whereby it may be operated to diminish the

contents of said chamber upon the passage of
a moving train, an indicating chamber, a pas-

sage way relatively large leading from the
‘holding chamber described to the top of the

Indicating chamber, a check valve located at
the top of said passage way, a passage way
relatively small leading from near the top
of the indicating chamber to near the top of
the passage way but below said check valve,
whereby the liguid may be withdrawn down

to the indicating level, all adjusted and op-

erating so that the liquid may be forced very
quickly through the larger passage-way into
the indicating chamber, and may be with-
drawn slowly from the indicating chamber
down to the indicating level, substantially as
and for the purpose deseribed.

5. In a liquid time signal, the combination
of a chamber containing an indicatingliquid
and adapted to have its cubical contents di-
minished by the passage of a moving train, a
plunger attached to the movable side of said
chamber, and means connecting said plunger,
whereby it may be operated to diminish the
contents of said chamber upon the passage
of a moving train, an indicating chamber, a
passage way relatively large leading from the
holding chamber described to the top of the
indicating chamber, a check valve located at
the top of said passage way, a passage way
relatively small leading from near the top of
the indicating chamber to near the top of the

passage way but below said check valve where- |
by the liquid may be withdrawn down to the
indicating level, all adjusted and operating
so that the liquid may be forced very quickly
through the larger passage way into the indi-

cating chamber and may be withdrawn slowly
from theindicating chamber down to the indi-

511,307

cating level, and a collapsible air bag inclos-
ing the upper end of the indicating chamber
and the upper end of the large passage way,

‘and adapted to collapse on the drawing off of
| the liguid, substantially as described.

~6. In a liguid time signal, in combination

with the walls of a chamberadapted to bere-.
duced in cubical contents by the passage of a

moving train, and with the colored alcohol
contained therein, a compound diaphragm of
which the face on theside in contact withthe

i liquid is composed of pure rubber combined
with a backing of flexible material to which
the actuating plunger is centrally attached,

substantially as described and for the pur-
pose set forth. - R |
7. In-a liquid time signal, the combination
of an outer case perforated upon each side by
oblong apertures for the purpose of observa-

/0

3¢

tion, and having thereon indicating marks

whereby the descent of the liquid may be
measured, a transparent chamber located
within said case, a colored liquid adapted to

be held within, and fall slowly from said in-

dicating chamber, an intermediate central
‘diaphragm connected with said indicating
chamber upon 1ts edges only, whereby the

liguid hasfreeaccess toeitherside above or -be-

| low said diaphragm, the diaphragm having a

color contrasting with the colorof the liquid,
and means whereby the said chamber may be

filled by the passage of a moving train, and

means whereby the liquid may be withdrawn
slowly from said chamber, substantially as
and for the purpose described. |

- 8. In a liguid time signal, the combination
of a transparent chamberhavingsubstantial-
ly a rectangular cross section and a wedge
shaped vertical section with the apex down-
ward, a diaphragm vertically centrally located

gc

95

100

105

therein and having substantially a rectan-

gular cross section, and being substantially
opaque and connected by its edges only to
the parallel sides of the transparent cham-

i ber,a coloredliquid held in said chamber and

arising upon either side of the diaphragm,
means whereby sald chamber may be filled
by said liquid by the passage of a moving
train, and means whereby said liquid may be

110 |

115

withdrawn slowly from said chamber, said

liquid and said diaphragm having contrasted

colors, substantially as and for the purpose

specified.

9. Incombination with a ligquid time signal
and means whereby the same may beoperated
on the passageof a moving train, the lever L,
whereby the same may be operated by hand
and held to the positionindicating danger, ac-
cording to the will of the operator, substan-
tially as described.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

EENJAMIN B. MORGAN.
Witnesses: |
MARION A. REEVE,
R. A. PARKER.
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