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UNITED STATES

PATENT OFFICE,

BENJAMIN B. MORGAN, OF YPSILANTI, MICHIGAN, ASS]EGNOR TO THE
MORGAN SIGNAL COMPANY, OF SAME PLACE.

BLOCK-SIGNAL.

SPECIFICATION forming part of Letters Patent No. 572,267, dated December i, 1896.
Application filed December 1,1898, Serial No, 492,472, (No model) '

To all whom it may concern:

Beitknownthat I, BENTJAMIN B. MORGAN, a
citizen of the United States, residing at Ypsi-
lanti, county of Washtenaw, State of Michi-
gan, have invented a certain new and useful
Improvement in Block-Signals; and I declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable

" othersskilled in the art to which it pertains to
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make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification.

My invention relates to block-signals for
railways; and it consists in the mechanism
and combinations hereinafter deseribed and
claimed.

In the drawings, Figure 1 is a perspective
view of a block-signal constructed according
to my system, showing its relation to a rail-
way as an appliance therefor. Ifig.-2 is an
elevation showing the details of a signal-post,
time and block signals elevated thereon.
Fig. 3 is a sectional view of the releasing
mechanism of a block-signal. Fig. 4is a plan
view of the same. Fig. 5 is a sectional view
of the transmitting and air-releasing appara-
tus for operating the signal. Fig. 6is a sec-
tional view of the tripping apparatus. TFig.7
is a sectional view of a hand tripping appa-
ratus. Fig. 8 is a detailed view of a portion
of Fig. 6. TFig. 9is a detail figure showing
the diaphragm and valve with its small per-
foration; as shown in Fig. 5. TFig.10isa de-
tail sectional view of the valve in the flexible
pipe illustrated in Fig. 6. TFig. 11 is a per-
pendicular central sectional view of the sig-
nal-case, showing the central diaphragm.

Similar letters refer to similar parts.

In the drawings, A represents a signal-post
containing time-signals such as are described
and illustrated by me in certain Letters Pat-
ent of the United States issued to me March
28,1893, No. 494,509, and hence they will need
no further description. To the side of the
signal-post A, and preferably constructed in-
tegral therewith, is a block-signal bracket-
chamber A’, which is operated by mechanism
inclosed in the case A®.  Both the time-signal
and the block-signal are actuated simultane-
ously by a single spring-rail connection F,
the constructions and connections preferably

being substantially such as are shown in an
application heretofore filed by me on Decem-
ber 27, 1892, Serial No. 456,519, or they may
be those shown in the patent or any other
suitable track connection.

B represents the main line of rails of a rail-
way. B'representsa switch and siding lead-
ing therefrom. It is usual in block-signals,
as is well known, to divide the main line into
sections, each of whichisblocked successively
by the signal until an advancing train passes
the block at the beginning of the next sec-
tion, and so on continuously. The main ob-
ject of this device is to make the operation of
setbing and releasing signals automatic as
the train advances from block to block. -

In Fig. 1, therefore, C would represent the
trip or release point, which is supposed to be
at the farther end of the block of which the
signal-post ‘A is the commencement. This
latter trip is also actuated, preferably, by a
spring-rail connection F', exactly like that
which sets the signal and which therefore
needs no further description. A train under
motion first striking the spring-rail F not
only sets the time-signal in the signal-post A,
but also sets the block-signal in A’ As it
advances, the time-signal commences to run
down, showing the length of time since the
train passed the post A, as stated in the patent
hereinbefore named.
fixed in position, showing a danger-signal to
any train proceeding in the same direction
and following the one in question, until the
advancing train has reached the connection at
F', when it releases the block-signal by means
of the mechanism hereinafter described, and
it is at once withdrawn, showing that the
block from the post A to the point F’is clear.

In Fig. 2, A is the case containing the mech-

anism of the time-signal, and containing in A%

the operating mechanism therefor, which, as
stated, may be the same precisely as that pre-
scribed in the Letters Patent before issued to
me, No. 494,509. A portion of the case is
broken away to show the discharge-pipes and
also to show the reservoir ¢ in the case A’ for
the block-signal. The reservoirin the case A/
is adjacent to the reservoir A®of the time-sig-
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to supply both the time-signal A® and the
reservoir o for the block-signal. A passage-
way ata’,leading from the overflow-pipe from
the top of time-chamber A’ leading to the
open top of the block-signal chamber ¢, en-
ables both to be filled simultaneously by
means of the propelling mechanism in the
chamber A% connected with track connec-
tions, as described in the former patent or as
illustrated also in the application hereinbe-
fore named. The case A’, which surrounds
the reservoir-chamber a, is cut out upon either
side thereof, and as the chamber ¢ is made of
transparent glass the colored liquid thrown
therein, as before described, is exhibited to
observation precisely the same as thatshown
in chamber A® for the time-signal. Situated
in the case A’ is a perpendicular central dia-
phragm a5, This diaphragm is preferably
made of opaque white-colored glass, to form
a background for the colored liquid, which is
permitted to flow on either side thereof. In
the lower portion of the diaphragm is a semi-
circular perforation a'%, the object of which
is to permit rays of light to pass entirely
through from side to side of the case A’ and
the reservoir for purposes of illumination.
In Fig. 8, which is a sectional view of the
reservoir and a face view of the diaphragm
a®, with the perforation o' described, and
also a sectional view of the mechanism for
discharging the liquid and means for control-
ling the same, the construction is shown to
better advantage than in Fig. 2. 1In the bot-
tom of the reservoir « is a perforation «'S.
Communicating with this perforation is a de-
pending plate «!, having passage - ways
shaped therein, ¢ a!!, the perforation ¢ in
this plate coinciding with the perforation ¢!s
in the bottom of the reservoir. The perfora-
tion ¢!is brought to the surface of the plate
at a*. The perforation ¢! is also brought to
the surface of the plate a short distance be-

low that of a't, so that there is a short inter- |

vening portion of the plate or bridge o’ be-
tween the two.
IMig. 4 is a plan view of the face of the

‘plate a!?, with the hereinafter-described valve

omitted, the irregular outlines representing a
perforation in the rubber plate ¢* and the
dark spots a' o' representing the openings
of the perforations in the face of the plate.
A thin plate of soft pure rubber ¢ is firmly
fastened to the perforated face of the plate ot
by means of a perforated metal plate ¢, with
appropriate bolts or serews passing through
the corners thereof. It is obvious that so

long as the rubber plate ¢* is in eclose con-

tact with the face of the plate a!” all commu-
nication between the two apertures a and
that leading into the perforation a!!is closed
by the contact of the rubber plate upon the
face a’ of the plate between the two perfora-
tions. It is also obvious that'if the rubber
plate be permitted to spring away from the
face of the perforated plate ¢'® communica-
tion will be opened between the perforations

a'® and a*, over the bridge o’, and between
the rubber plate and the perforated plate.
To provide means for this springing away,
and also for closing the face of the rubber
plate o* against the face of the perforated
plate ¢, I have devised the apparatus fur-
ther shown in IFig. 3, in which a'® is a hang-
ing and swinging arm pivoted at ¢'® from a
lug formed on the perforated holding-plate a’.
The side of the arm toward the perforated
plate ¢! is formed with a flat surface in a
plane corresponding to that of the rubber
plate ¢ when the arm is swung in the po-
sition shown in Fig. 3. It is adapted to be
swung backward therefrom, taking the posi-
tion shown in the dotted lines, thereby re-
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moving any pressure which it may have -

theretofore exerted against the rubber plate
a®. Obviously, if the chamber a be filled
with the colored liguid, the liquid will per-
meate through the aperture «'®, the perfo-
ration in the plate ¢, and impinge against
the rubber plate at a'*. On the removal of
the face of the swinging arm ¢® from behind
the rubber plate that pressure will overcome,
if the parts are properly adjusted, the resist-
ance of the rubber plate ¢* and cause it to
bulge outwardly, thereby opening communi-
cation over the bridge o’ with the lower ap-

85

Q0

95

erture ', which communicates with an éeduc- -

tion-pipe ¢?, and which in turn communicates
with the overflow-pipe, as shown in Fig. 2, at
a®. By this means the colored indicating
liquid which has occupied the block-signal
chamber ¢ is returned to the chamber A% in
readiness to be again thrown over by the op-
eration of the mechanism contained in the
latter chamber, and thus refill the block-sig-
nal chamber,

The mechanism for controlling the opera-
tion of the swinging arm a'* consists of atog-
gle-joint composed of two bars a* and af, one
end of the arm a®being pivoted to the swing-
ing block a'?and the other end being pivoted
to its fellow arm a!. The opposite end of
the arm a! is pivoted to an adjustably-swing-
ing block a’at a®. The object of thisis that
the pivotal point ¢® may be slightly moved
toward or from the perforated plate o', so as
tomalke the pressure against the rubber plate
a® adjustable.

At the junction of the arms ¢! and o is
pivoted a connecting-rod a’. This descends
through but is disconnected from a pipe A%,
which pipe forms a case for it, the upper end
of which pipe is attached to the case A’ for
the block-signal and the lower end attached
to the case A? which contains the tripping
mechanism. The connecting-rod «’ enters
the lower case A*and is therein connected to
the tripping mechanism hereinafter described
and whichismore particularly shownin Fig.5.

I do not desireto confine myself to the form
of release mechanism hereinbefore described,
and more particularly illustrated in said Fig.

3, although I prefer that shown and believe -

the same to be original with me; but in the
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general combination I desire to be under-
stood as intending to cover anyand all forms
of mechanism whereby the indicating liquid
in the block-signal echamber A’ may be per-
mitted to escape therefrom at the proper
time, and such escape will be effected by
means of the mechanism hereinafter de-
seribed. Said mechanism is adapted to op-
erate longitudinally the reach-rod %, and, as
it is obvious that the upper end of said rod
«?, having the motion shown in Fig. 3, might
be made to operate any one of a number of
common valves or devices which would per-
mit the release of the liquid from the reser-
voir of the block-signal, any one of which de-
vices would be an equivalent for the one
shown, I do not wish to confine myself to that
form, although I deem that the best for the
purpose under the circumstances specified.
As the releasing apparatus must not be op-
erated until after the moving train which set
the signal has arrived at the extremity of the
block which the signal guards, a portion of
the mechanism by which the releasing appa-
ratus is operated must be so located that it
cannot be set in operation to release the sig-
nal until the train has reached the distant
point, and therefore some means must be pro-
vided at the distant point by which the re-
leasing mechanism at the signal-post is op-
erated to shift the signal; also, some means

‘of communication between the distant mech-

anism and the immediate releasing mechan-
ism must be had. I attain both of these ob-
jects by the mechanism shown in Figs. 1 and
6 in conjunction with méchanism located at
the smnal—post in Fig. 5.

In Fig. 6, F' 1epresentsa,spun(r-lmladapted
to operate ‘alever M. This spring-track con-
nection is precisely the same as that shown
in the application hereinbefore referred to
and need not therefore be fully described. It
will be undeistood, however, that any track
connection adapted to operate the lever M
would be within the scope of the invention
herein described and claimed, and I do not
desire to limit myself to the special form of

track connection mentioned, although I pre-

fer it. The location of this rail and its rela-
tion to the signal-postis shown in perspective
in Fig. 1.

Ad]aeent to the track connection ¥’ and
inclosing the outer end of the lever M is a
strong east-iron case L. The upper portion
of this case is preferably round and is closed
by a cover L8, which cover has a central per-
foration at L* 'The under portion of the
cover is coneave, and firmly clamped between
the cover and a flange surrounding the upper
edge of the case Lis an elastic diaphragm m?
Attached to the center of this circularelastic

* diaphragm m? is a convex plunger-head m/,

65

from Whlch depends a stem m® The lower
end of this stem passes loosely through a hole
in the lever M and is held therein _by means
of nuts at the extreme threaded end at mS,
The shank of the projection m? is threaded,

and upon it is run the adjusting-nuot m"
Between this and the lever M is interposed a
release spiral spring m. It is obvious that
upon the head m’ meeting a resistance, as,
for instance, the upper concave portion of
the cover L3, any further motion of the lever

M would be taken up: by the spiral spring m,

the spring, however, being stiff enough, and
in this respect being adjustable by means of
the nut m" to compel the movement of the
head m' against the resistance above the at-
tached elastic diaphragm m?.

Upon the opposite and upper side of the
diaphragm m?, concentrically located, is a
round plate mb.
appropriate fastenings to the plunger-head
m/, firmly holding the elastic diaphragm m?
between the plunger-head and the plate. At
m?® the plate, diaphragm, and plunger-head
are perforated to the exterior of the plunger-
head. Coinciding with this perforation is a
tube m8. This communicates with a valve-
chest m?, containing an ordinary flap-valve
adapted to open inwardly. The lowerside of
the valve-chest is perforated and a flexible
tube n® continued therefrom. This tube com-
municates with the interior of a chest N. The
tube n3, by its flexibility, permits the move-
ment of the plunger-head m' throughout the
range of its motion without disturbing its
connection with the chest N. As shown in
section at n, one side of the chest is perfo-
rated, forming a tube which permits the air
to enter and pass to the bottom of the chest
N before it is permitted to enter into the
chest. The chest N is partially or wholly
filled with lumps of caustic lime or any other
anhydrous deliquescent material.

It is obvious that the reciprocations of the
plunger-head m/, acting upon the elastic dia-
phragm m? in conjunction with a flap-valve
located above at N° and closing off the cen-

“tral opening located in the apex of-the cover

I3, would operate to draw air through the
Valve mtand connecting-tubes from the chest
N, and the object of the anhydrous material
1ocated therein is for the purpose of absorb-
ing any moisture that might be present in the
air drawn through the ehest in the manner
specified.

I have deemed it besb to show a means of
extracting residual moisture from the air
used to operate the device, as the moisture
contained in the air might freeze and affect

the operation of the device at critical points. -

It will be understood, however, that I donot
confine myself to any specified means nor to
any means for extracting such moisture, for
the reason that it is not essential to the opera-
tion of the device, except under extraordinary
and exceptional circumstances. I deem it
preferable, however, that the moisture should
be preliminarily extracted before using air,
for the purpose hereinafter stated.

As hereinbefore stated, the central open-
ing in the apex of the cover L®is closed off
by a flap-valve N® opening upwardly. This

This plate is fastened by.
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valve is preferably weighted, so as to insure
its closing under proper circumstances. It
is obvious that upon forcing the elastic dia-
phragm m?upwardly the air confined between

_the flap-valve in-the valve-chamber m* and

in the space above the diaphragm would be
compressed, and as its only mode of egress is
through the flap-valve N° it raises this valve
and escapes into a chamber located above it,
(marked N',) andin a casting of peculiarshape
1/, which forms, preferably, an annular con-
tinuation surrounding the central open por-
tion of the concave head L®. Connected with
this chamber is an air-pipe E, through which
the air can flow freely until it reaches the ap-
paratus shown in Fig. 5. This pipe E is

illustrated upon Fig. 1 as extending from the

trip mechanism at C to the releasing mech-
anism in the casing A?at the block-signal, the
mechanism in said casing A?being illustrated
in Fig. 5. As the diaphragm m? would be
foreced upwardly very quickly on the passage
of a train, thereby opening the valve N
quickly and forcing the air into the chamber
contained in the annular casting I/ and from
thence into the pipe E, and as the valve N°
would also close quickly on the release of the
upward pressure and the consequent descent
of the plunger-head m' and the diaphragm
m? I have provided means for continuing the
pressure upon the air contained in the cham-
ber I/, which means consists in placing above
the chamber L' another elastic diaphragm
N? which diaphragm is controlled by aplun-
ger-head N?.  Loeated centrally in this plun-
ger-head and between it and the cap L? of the
casingisaspiralspring N%. Thisspring gives
a definite pressure upon the diaphragm N2,
tending to force it into the position as shown
in the drawings. The pumping of the air,
however, past the flap-valve N° forces the
diaphragm N®upwardly against the pressure
of the spring N*, compelling it and the head
N3 to take the position shown in dotted lines.
The closing of the valve N®fills the chamber
between it and the diaphragm N? with air
compressed by the pressure of the spring N*,
and this gives a constant pressure for a short
time through the pipe K.

It will be noted that the essential feature
of this apparatus is an air-pump worked by
a track connection forcing the air into an
elastic chamber past a flap-valve closing off
its return, whereby the air in the elastic
chamber, by virtue of the elasticity of the
chamber, is compelled to do work at the ex-
tremity of the open tube K, no matter to what
distance that tube may be carried; but owing
to the peculiar difficulties in handling com-
pressed air under such circumstances I pre-
fer the apparatus as a means of handling
thereof over any others that might be used
in common use.

I do not deem the air-compressing appara-
tus hereinbefore described to be essential in
the operation of this device. It, however,is
a convenience, and it avoids the necessity of

rapid oscillations by the diaphragm m? and
also prevents excessive pressuresin the cham-
ber contained in the casting L. In order

to provide for a release of the air in the cham-

ber above diaphragm m? the perforation is

made in the head 1.2 at NS which is closed by

an air-tight pad upon a lever N%. A handle
7%, which is capable of being depressed, per-
mits of the opening of the valve at N® by
hand. It is obvious that in such case the air
would be permitted o escape instead of being
compressed into the chamberabove the valve
N¥ and therefore that a train would be per-
mitted to pass over the track connection I
without operating the trip torelease the block-
signal at the beginning of a block. This
would be frequently desirable in case two or
more trains should happén to be located with-
in the block, as the release of the block-signal
would not be desired until the rearmost train
had passed out from the block.

Provision for operating this device by hand
is also made by means of the lever P. As
shown in the drawings, this is bell-cranked
upon a pivot, and an arm P’ is pivotally con-
nected to a yoke P? which encircles and en-
gages the lever M. By throwing the lever P
down the lever M would be raised by means
of the yoke connection, carrying with it the
plunger-head m/, the attached diaphragm m?,
and thereby foreing the airinto the chamber
above in the same manner as though it had
been done by means of the traclk connec-
tion I,

TFig. 8 shows an elevation of the yoke and
a sectional one of the arm P’ and lever M.
When the lever P is thrown into the position
shown in the drawings, the yoke permits the
free oscillation of the lever M.

In Fig. 7 is shown a trip mechanism com-
municating with the pipe E and located, as
shown in Fig. 1, at a switch D.. The con-
struction of this mechanism isin all respects
essentially the same as that of Fig. 6, and
therefore the similar details are entirely
omitted. The pipe E', however, simply com-
muunicates as a branch pipe with the pipe 1,

80 that an impulse of air sent through the

pipe K’ trips the block-signal in the same
manner as an impulse sent by means of the
train to the pipe I by means of the mechan-
ism shown in Fig. 6. The mechanism shown
in Fig. 7is modified to the extent that the
lever R, instead of being connected to a yoke
like P?, carries beyond its pivotal point and
on its shorter end R' a plunger-rod R®. The
plunger-head in this device # is in all respects
the same as that shown at m’ in TFig. 6, except
that its under side at ' is hollowed to receive
the upper end of the plunger-rod R?, the
plunger-rod moving freely in the hollow.
When the upperend of the plunger-rod comes
in contact with the bottom of the hollow +, it
compels the plunger-head r to rise, carrying
with it the diaphragm m?in exactly the same
manner as if it had been forced up by the
lever M. As,however, the diaphragm m? car-
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ried by the plunger-head 7, descends com-
paratively slowly, so that, by means of the
sliding eonnection at 7, the lever R can be
instantly returned to its original position and
locked. As hereinbefore stated, all of the
other parts of the apparatus are duplicates
of that shown in Fig. 6, and therefore they
are not shown in thisfigure. The impulse of
air thus generated and forced through the
pipe E is transmitted to the mechanism shown
in Fig. 5 and passes into a chamber formed
by a casing G at ¢'. The upper portion of
this casing G is closed off by an elastic dia-
phragm ¢g. The connecting-rod ¢’, carrying
upon its lower end a head «'®, isshown in its
normal position when the signal - releasing
mechanism is closed, as shownin Fig. 3. The
impulse of air arriving in the chamber formed
in casing G, underneath the elastic diaphragm
g, forces it upward, carrying with it the head
a'® and the connecting-rod ¢'. This raises
the toggle-joint at !, thereby withdrawing
the swinging block a® and permitting the
liquid in the signal-chamber to descend
through the pipes 30 gl Tn o der to prevent
an excessive pressure in the chamber in the
casing G and thereby a rupture of the dla-
phracrm g, there is provided a safety-valve g%,
through which the air may escape out of the
passage-way ¢' when the plunger-head o' ar-
rives at the point shown in the dotted line.
The safety-valve g* carries upon its under
side a long valve-stem ¢® Upon this stem is
anadjustable yoke g% made adjustable there-
on by means of the nuts g% - This yoke passes
through a guide, is curved over the center,
and loosely embraces the rod af just over the
head a'®. Between the lower face of the cas-
ing Gand the jam-nuts ¢°is interposed a spiral
spring. The motion of the head a'® upwardly
engages the yoke ¢° and raises it, also com-
pelhng a raising of the valve stemn g5 against
the tension of the spring ¢°% and also simul-
taneously raising a safety-valve g* and per-
mitting the escape of the air contained in the
chamber in the casing G.

Asthe compressed air in the chamber in the
casing @&, forced therein through the pipe E
and aperture €', would remain therein and
hold the aperture at ¢ open, or at least per-
mit the liquid that might be thrown into the
block-signal chamber A’ to instantly flow

, throuvh the escape passage-ways at a', there

must be some means provided Whereby the

-air from the chamber in the casing G can be

permitted to escape at the time of or before

-the filling of the block-signal chamber A'.

This is attained by means of the releasing
mechanism further shown in Fig. 5.

As hereinbefore stated, the ‘mme signal is
set by means of a track connecmon T con-
nected with a lever F? and operated as de-
scribed in the patentnamed. Intermediately
placed between the time-signal and the track
and inclosed in the casing A? is a subsidiary
The lower portion of this casing

(224

contains a diaphragm ¢g° This diaphragm is
operated by a plunger-head J, which is con-
nected with a track through the means of the
spring K and collar %, so that the lever F?

70

operatesthe time-signal, fills the block-signal, -

and also simultaneously operates the air-re-
leasing apparatus through the plunger J.
Above the plunger J is an air-chamber, the
upper portion of which contains a duphrdom
and an upwardly-opening air-tight valve H’,
controlled by a spiral spring upon its unde1
gide H% The operation of the air above the
diaphragm ¢?forces this valve upwardly and
permits it to fill the chamber above it. A

-second elastic diaphragm ¢’ is located above

the valve IT', closing off the upper portion of
the chamberin thecasing G'. Thisdiaphragm
carries a head 7%, the stem 1?2 of the head op-
erating a lever h. TUpon the opposite end of
this lever, it being pivoted at 7/, isa valve H.
The movement upward of the head 7%, the
stem ?operating the lever &, opens the valve
H. The closing of the valve H’' would, ex-
cepl for the means hereinafter specified, pre-
vent the diaphragm g’, operating through in-
termediate connections or valve II, from de-
scending, and thereby would keep the valve
H entirely open.
scent,a small perforation ismade at héthrough
the rigid diaphragm, in which is seated the
valve H'. Thisopening h’isso proportioned
that it permits the escape of air somewhat
slowly and thus retains the-valve H in the
open position for from half a minute to a
minute, which insures the certainty of the de-
scent of the head o' and the locking of the
valve at a'.

The operation 4s ObV jous from the forego-
ing description. It is also obvious that an
engineer of a following train,in approaching
the combined time and block signal, would be
informed of the length of time the train pre-
ceding his had passed the time-signal within
its limits, and also whether it had passed be-
yond the block or not. If, for instance, the
time-signal showed thatit had passed at least
fifteen minutes before and that the block was
still shown it would appear that it was prob-
able that some accident had happened or that
the preceding train was detained on the block
for an unmual time.

What I claim is—

1. In a block-signal for mllwzu s, the com-
bination with-a tr a,ck a signal-post and case
carrying said signal, a time-signal in con-
junction with the bloek-signal and.the block-
signal post, of transparent receptacles adapt-
ed to be filled with colored liquid, a valve

-adapted to close the outlet of one of said re-

ceptacles, means for automatically closing

In order to permit its de-.
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track, means whereby the time-signal is set
and the block-signal displayed automatically
and simultaneously with the closing of said
valve and by the passage of said train, and
means for automatically opening said valve
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whereby the block-signal is withdrawn by
said train passing out at the opposite end of
the block, substantially as described.

2. In a block-signal for railways, the com-
bination and arrangement of a transparent
chamber exposed to view, a colored liquid
adapted to be forced therein, means for auto-
matically foreing said liquid therein by the
passing of a {rain upon an adjacent track, an
air-pump located at the opposite end of the
block, means for automatically actuating the
same by the passage of the train out from
said block, a communicating pipe connecting
said air-pump with means for automatically
actuating a discharge-valve, whereby a pas-
sage-way is opened leading from said indicat-
ing-chamber and the liguid discharged there-
from, substantially as described.

3. In a block-signal for railways, the com-
bination and arrangement of a transparent
chamber exposed to view, a colored liquid
adapted to be forced therein, means for auto-
matically forcing said liquid therein by the
passing of a train upon an adjacent track, an
ajr-pump located at the opposite end of the
block, means for automatically actuating the
same by the passage of the train out from
said block, a communicating pipe connecting
said air-pump with means for automatically
actuating a discharge-valve, whereby a pas-
sage-way is opened leading from said indicat-
ing-chamber and the liquid is discharged
therefrom, and a relief-valve operating to au-
tomatieally release the air from thereceiving-
chamber of said air-pump, whereby the air
is continually being forced into the appara-
tus and diseharged therefrom after doing its
work, substantially as and for the purpose de-
seribed. . ,

4, In a block-signal for railways, the com-
bination and arrangement of a transparent
chamber exposed to view, a colored liquid
adapted to be forced therein, means for auto-
matically foreing said liquid therein by the
passing of a train upon an adjacent track, an

air-pump located at the opposite end of the’

block, means for automatically actuating the
same by the passage of the train out from said
block, a communiecating pipe connecting said

air-pump with means for automatically actu-

ating a discharge-valve, whereby a passage-
way is opened leading from said indicating-
chamber and the liquid discharged there-
from, a relief-valve operating to .automat-
ically release the air from the receiving-
chamber of said air-pump, whereby the air is
continually being forced into the apparatus
and discharged therefrom after doing its
work, and means connected with the track
whereby the air is positively discharged from
the operating trip-chamber simultaneously
with the setting of the signal, substantially
as described.

5. In a block-signal for railways, the com-
bination and arrangement of a transparent
chamber exposed to view, a colored liquid

adapted to be forced therein, means for auto-
matically forcing said liquid therein by the
passing of a train upon an adjacent track, an
air-pump located at the opposite end of the
block, means for automatically actuating the
same by the passage of the frain out from
said block, a communicating pipe connecting
said air-pump with means for automatically
actuating a discharge-valve, whereby a pas-
sage-way is opened leading from said indi-
cating - chamber and the liquid discharged
therefrom, an intermediate air-pump con-
nected with said communicating pipe and
adapted to be operated by hand, whereby air
may be forced into said pipe and withdraw
said signal in the manner hereinbefore set
forth, substantially as described.

6. The combination of a railway-track, a
track connection, an air-pump suitably con-
nected thereto and operated thereby,two com-
pression-subchambers connected by commu-
nicating pipe E, one subchamber having a
movable wall connected to and adapted to
operate a signal apparatus, and containing
means for discharging the air therefrom after
performing work, substantially as described.

7. In an apparatus for actuating a signal,
and analogous purposes in connection with
railways, the combination of said railway, a
track connection adapted to be actuated by
the passage of a train, an air-compressing ap-
paratus consisting of two elastic diaphragms
g' g% inclosing a chamber having a centrally-
fixed diaphragm H', a check-valve located in
an aperture in said fixed diaphragm to per-
mit the rapid passage of air from one side
thereof to the other, and means to permit the
air to return slowly from the compression-
chamber, an air-compression chamberlocated
contignous thereto, a valve located in the
walls of said chamber, and means connecting
the opposite diaphragm from that actuated
by the track connection with the valvein said
compression-chamber in such manner that
the motion of the diaphragm upon the com-
pression of the air behind it shall open said
valvein the compression-chamber, and retain
the same open during the time of the slow
withdrawal of the air from behind the dia-
phragm operatingsaid valve, substantially as
described.

8. Inaliquid block-signal for railways, the
combination of a transparent chamber open
to observation upon each side, a colored lig-
uid adapted to be placed within said cham-
ber, means leading from said chamber to the
source of supply of said colored liquid where-
by the same may be withdrawn, and means
controlling the discharge of said colored lig-
uid, consisting of a plate containing two aper-
tures, one aperture connected with said sig-
nal-reservoir and opening out into the sur-
face of said plate, the other aperture connect-
ing with a discharge-pipe and also opening
into the face of said discharge-plate contig-
unous to the opening of the first-named aper-
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ture, an elastic diaphragm covering both aper-
tures and rigidly secured at its edges to said
plate, and means whereby the diaphragm is

-controlled and held or withdrawn against the

pressure of the liquid in the indicating-signal
chamber, substantially as described.

9. Inaliquid block-signal for railways, the
combination of a transparent chamber open
to observation upon each side, a colored 1i3-
uid adapted to be placed within said cham-
ber, means leading from said chamber to the
source of supply of said eolored liquid where-
by the same may be withdrawn, and means
controlling the discharge of said colored lig-
uid, consisting of a plate containing two aper-
tures, one aperture connected with said sig-
nal-reservoir and opening out into the sur-
face of said plate, the other aperture connect-
ing with the discharge-pipe and also opening
into the face of said discharge-plate contig-
uous to the opening of the first-named aper-
ture, an elastic diaphragm covering both aper-
tures and rigidly -secured at its edges to said
plate, means whereby the diaphragm is con-
trolled and held or withdrawn against the
pressure of the liquid in the indicating-sig-
nal chamber, consisting of a swinging block
impinging against the outer face of said elas-
ticdiaphragm and controlled by a toggle-joint,
and means for operating said toggle-joint

upon the passage of a moving train, substan-
tially as described.

10. Inaliquidblock-signal for railways, the
combination with a transparent indicating-
chamber, of a central opaque diaphragm lo-
cated therein, the lower edge of said dia-
phragm being cut out to permit the trans-
mission of light and the free communication
between the liquid upon either side thereof,
substantially as described.

11. In an apparatus for actuating a signal,
and analogous purposes in connection with
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railways, the combination of arailway, atrack -

connection adapted to be actuated by the pas-
sage of a train, an apparatus consisting of two
elastic diaphragms inclosing a chamber hav-
ing an interposed centrally-fixed diaphragm,
a check-valve located in an aperture in said
fixed diaphragm to permit the passage of air
from one side thereof to the other, and means
to permit the air to return slowly from the
compression side of said diaphragm to the ini-
tial-pressure side, substantially as deseribed.

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

BENJAMIN B. MORGAN.

Witnesses: -
WALTER P. BEACH,
HENRY W. GEER.
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