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SPECIPICATION forming part of Letters Patent No. 360,496, dated April 5, 1887,

Application filed February 23, 1886, Serial No. 192,831, (No model.)

To all whom it maly CONCErTL:
Be it known that I, THEODOR R. A. WEBER,
of the city and State of New York, have 1n-

vented an Improvement in Railway-Sigpals, of |

5 which the following is a specification. |
The object of this invention i8 to present a
series of signals to the engineer of a passing
train by which he may know that the signals
are being properly operated by his own train,
1o that he may have a danger-signal always be-
“hind his own train, and that this danger-signal
may be automatically removed when the next
danger-signal is brought into view behind his
train.

5 Presuming that a white light indicates a |

clear track forthe train to proceed, ared light
danger, and a green light safety, and at the
same time indicates that the apparatus is 1n

working order, the following signals will be

20 given: Asthetrain approaches signaling-point
A, the lights at A B C are all white, on pass-
ing A a red signal is displayed, and a green
signal brought into view at B. On passing B

. the green signal is changed to red, and a green

25 signal brought into sight at C, the red signal
at A continuing. On passing Cthe green sig-
nal is changed to red, a green signal brought
into view atthe nextstation ahead,should there
be one, and the red signal at station A with-

30 drawn to show white, and so on In succession.
These signals may be placed all along the
track—say at a quarter of a mile apart—and
they will operate regularly in the succession
named; or, if only three or four are used In

35 succession near stations, they will be operated
in the order named, and the last danger-Sig-
nal will be withdrawn when the train has
passed beyond the same and over an actuating
mechanism without a signal-post, so that all

40 the danger-signals are removed.

In the drawings, Figure 1 is a plan view be-

" low theline z z, Fig. 2, indicating thearrange-
ments of the devices. Fig. 2 is a side eleva-
tion of the same, partially in section, at ¥ ¥.

45 Fig. 3 is a section of the signal-box trans.
versely to the track. Fig. 418 a section of

said box longitudinally of the track. Fig. o

is a sectional plan view of the signal-box.

cylinder; and Fig. 7 is a perspective view 50
illustrating the shafts and arms for moving
the air-valve, &e. Figs. 3, 4, and b illustrate
the connections at the station B. | |
The track E is of ordinary character, and

' the stations A. B C D are at suitable distances 35

apart. The pipe 1 extends either along the
whole track, or else as far as the signaling sys-
tem extends. The same is connected toan ex-

hausting apparatus actuated by power, so that

a vacuum is produced in said pipe 1, and the 60
signals are actuated by atmospheric pressure

at one side of a diaphragm septum or piston
whenever the vacuum is allowed to act upon
the other side. My system of successive sig-
nals before named may be brought 1nto action 63
by the vacuum through the agency of differ-
ent mechanism from that next deseribed; but

I prefer such mechanisim as simple and not lia-
ble to derangement. | |

“Signal-box.—The post 10 supports a box, 11, 7o

which is preferably elliptical, with two plain
olasses, 12, at the side and in line with each

other, and a lamp, 13, should be provided for

each box to illuminate the signal toward the
approaching trains. Within the box are two 75
signals—the red one, 14, and the green one, 15.
These signals are transparent, preferably of
olass, and set in frames upon the ends of le-
vers 16 and 17, and these swing upon the piv-
ots 18 by means of diaphragms attached at 8o
their edges to the hemispherical shells 19 20
21 22. The diaphragms face cach other and
are connected in pairs by the bars 23 24, and
these are hinged to the levers 16 ‘and 17, re-
spectively. 85

There are pipes to the respective shells.
When the vacuum acts through the pipe 51
in shell 19, the red signal 14 is brought into
sight. When it acts in 20 through pipe 52,
the red signal 14 is thrown back out of signt. go

When the vacuum acts in 21 through pipe 33,

the green signal 15 is brought into sight, and

when it acts in 22 through pipe 35 the green
signal is thrown back out of sight.

The apparatus at station B 1sshown in Figs. g3
3, 4, and 5. The apparatus at station A 1s

similar, except that thereis no green signal or

Fig. 6 is a longitudinal section of the valve- | partsto operate the same, because, said station
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A being the first one on the line, the Oleen 1 53, and this arm 55 is adjacent to the track-

signal could not be operated betfore the tr ain
1ea0hes the station, as is the case at station B.
The cock 40 is turned by a handle, 41, con-
nected to anarm, 43, upon the hub of the lever
16. When in one position, the plug opens a
passage between the pipes 33" and 31" This
occurs when the red signal 14 is displayed,
and when the red signal is removed the plug
1s turned the other way to close the pipe 31/,
and admits air into the pipe 33’ by an opening
in the barrel of the cock. The pipe 31’ is a
branch from the pipe 31 to the shell 19, and
the pipe 33 from the shell 21 (at B) lequ to

the cock 40 at station A, (entering such cock |

In the position of the pir_)e 33", Ifig. 3;) hence
when the red signal at station A is brought
mto view by the vacuum in 31 and 19 at that
station A the cock 40 is turned and opens a
passage for the vacunm to extend in its ae-
tion to the next station, B by drawing the air

out of the pipe 33, leadinﬂ‘ fo the shell 21 at

station B, and the vacuum being produced
therein draws on the rod 24 and displays the
green signal 15 at snch station B. and when
the red signal 14 at station A is swung back,

-as heremafter deseribed, the cock 40 at that sta-
tion again closes pipe 31’ to vacunm and ad-

mits air into pipe 33. The atmospheric press-
ure, however, has been admitted into the pipe
31, shell 19, pipe 31', pipe 33, at station A, by
the ﬂladual return of the pls‘con valve, herein-
aftel described, to the normal posmon SO as
to allow the air to pass to.the shell 21 at sta-
tion B by the pipe 33; hence a vacuum can

thereafter act in the shell 22 at station B to

throw the green signal out of sight, as herein-
after descrlbeu I‘ e -acmission of the air at
the valve 40 does not change the signals, but
simply allows the pressures to be balanced.

The pipe 31, that passes to the shell 19, has
a branch, 35, to the shell 22, so that When the

- vacuum 18 allowed to act m 19 to dlSp]’Ly the

KO

red signal 14 1t simultaneously aects in 22 to
thlow the green signal of the same box back
out of Siﬂ‘ht and the green signal will remain
1n this 13051131011 by its weight zmd leverage even
after the atmosphere lms been admitted into
31 and 35 and the pressures are equalized at
opposite sides of the respective diaphragms,
and when the vacuum is allowed to act in the
pipe 52 and shell 20 to throw the red signal
14 ouft of swhb it does not disturb the green
signal 1n so domn‘ | .

The means for allomnﬂ* the vacuum to act
in the respective pipes may be of any desired
character; but I prefer to use the eylinder 50,
hamngarmn‘ -seat, 51, against which the plston
valve 52 1s drawn by the vacuum action in the
pipe 1. This piston 52 has a rod, 53, by which

1t 18 moved, and passes the ring of ports to.

the annular passage 54, so that the vacuum
acts therein and in the plpes leading there-
from.

I prefer to use an inclined arm, 55, upon a

rail, so that the wheels run over the same and
move the piston-valve 52and bring the vacuum
1nto action. There 18 an arin, 60 on the shatt
56, and an adjustable weight that partially
counterpoises the atmospherie pressure on the
piston-valve, so that thesame will close gradu-
ally after the train has passed.

The pipe 31 is connected at one end to the
passage-way 54 around the cylinder 5O, so

that when thevalve 52 is drawn from i1ts seaf

51 the vacuum 1in pipe 1 extends by 54 into
pipe 3l and parts connected with it, and when
the valve 52 1s on 1ts seat b1 the passage 54
and pipe 51 are open to the atmosphere. (See
IFig. 6.) By bearing in mind the statements
vefore made, 1t will now be understood that
when the tmm passes station A it acts on the
valve 52, admitting the vacuumtoact through
the pipe 31 to dlsplay the red sigmnal at A

and the movement of the rod 23 and red 'sig-
nal and arms 43 41 turns the cock,
the vacuum action in the pipe 31 31" at sta-
tion A to extend by 33 to the shell 21 at sta-
tion B, and display the green signal. 'When
the train reaches B and moves the valve 52 at
that station, the vacunum acts in 19 to display
the red signal, and, acting simultaneously
through pipe 35 and shell 22, throws back the
oreen signal, and the cock 40 at station B
opens the communication between 31" and 33,

leading to 21 at station C, throwing the green
signal into view and still allomnn the red Sig-

nal at A to rema‘n in view. When the traiu
reaches station O, the vacuum is allowed to

act 1n the pipes 31 and 35 to throw the red
signal into view and move the green-signal

70

75

SO

aliowing

QO

100

back at that station C, and at the same time

to withdraw the red signal at station A, be-

cause the extension 32 of the pipe 31 goes
from the station C to the station A, and con-
nects with the pipe leadlw to the shell 20 at
said station A.

If the system 1s extended along the'entlre
track, all the signal-boxes will be alike, and all
will have the connections shown as at station
B. If the system commences with station A,
there will be no green signal there, and if the

system terminates at station C, then there will
be an air-valve at station D but no signal-
post, and the vacuum-pipe, extendmﬂ* back
from this valve, will be connected to both sta-
tions B and C to simultaneously withdraw the
red signal by acting through pipe 32 in the
shells 20.

In addition to the visual Sig nals afmesald I
make use of a mechanical swnal to the tlam
With this object in view I make the shaft 56
tubular, and pass through the same the shaft
70, on one end of Wth]l 18 the arm 71, that is
“Ldapted when elevated, to act upen a lever or
any device on the train to 1 ing the bell or blow
the whistle. At the other end of the shaft 70
is an arm, 73, that is acted upon by a finger
upon the &1111 .J7 and pushed back and latched

shaft, b6, with an arm, 57, to the plston rod | by the lever 74, the spring 75 throwing the
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and prevents concussion by the sudden move-
ments of the parts. | |
There is an elastic diaphragm in the vessel
78, and a loop from the same to the end of the
lever 74, and the pipe 79 from this vessel 78
connects with the pipe 32, so that the arm 71
remains in an elevated position to act upon
the alarm if the train runs past the station
where the red signal is displayed; but when
the vacuum acts to throw back the red signal,
it also draws down the diaphragm, unlatches

the lever 73, and allows the arm 71 to drop

20

25

30

35

40

45

out of the way. ..
I claim as my invention— -
1. The combination,with the signal and the
lever for moving the same, of two flexible dia-
phragms directly connected together and to
the lever, and shells facing each other, and to
which the edges of the respective diaphragms

are connected, and vacuum-pipes leading to

the respective shells, so that the signal 1s
moved by drawing the diaphragm into the
shell by the vacuum action, substantially as
set forth. -

2. The combination, in a signal-box, of two
signals of different colors, levers for moving

thesame, diaphragms and shells 1n pairs, con-

nected together and to the levers of the sig-
nals, and vacuum-pipes for actuating the sig-
nals, substantially as set forth.

3. In asystem of railway-signals, the sig-
nal-boxes at suitable distances apart and the
signals in the same, and the vacuum and con-
necting pipes arranged sabstantially as speci-

fied, and a valve acted upon by the passing
train, and a second valve or cock acted upon

by the signal, whereby a danger-signal is dis-

played at the station that is being passed, an-
other signal is displayed at the next station
ahead of the train, and the danger-signal at a
station in the rear is withdrawn, substantially
as set forth. :

4. The combination,with the railway-signal
and its actuating diaphragms, shells, and con-
necting-pipes, of a piston-valve, a lever acted

‘same up. The buffer 76 limits the movement | upon by the train to move the same, a cylin-

der containing the valve, having a seat for such.

t valve, a pipe connecting to the main exhaust

or vacuum pipe and ports, and a passage-way
around the cylinder, and a pipe leading to the
signal-box, substantially as set forth.

5. The combination, with the visual signals -

and the box containing the same, of the dia-
phragms and shells for giving motion to the
signals, the vacuum - pipes and valve acted

‘upon by the passing train, a lever-arm to act

upon a passing train and give an audible sig-
nal, a latch to retain suchlever-arm in an ele-
vated position, and a diaphragm acted upon
by the vacuum to unlatch thelever-arm simul-
taneously with the withdrawal of the visual

.signal, substantially as set forth.

6. The combination, with a range of signal-
boxes and the signals inthesame, of a vacuum-
pipe extending along the track to each signal-
station ineluded in the system, a valve act-

unated by the passing train to allow the signal
to be changed by the vacuum action, and a
valve connected with the vacuum-pipes for

admitting or excluding air, and a connection
from the same to one of the signals, whereby

atmosphere is admitted after the signal has
‘been turned by the vacuum ‘action, substan-

tially as set forth.

7. The combination, with a range of signal-
boxesand thesignalsin the same, of a vacuum-
pipe extending along the track to each signal-
station included in the system, a valve act-
nated by the passing train to allow the signal
to be changed by the vacuum action, and a
cock moved by the signal, and a pipe extend-
ing to the next station ahead, whereby the
vacuum is caused, also, to move another signal
ahead of the moving train, substantially asset
forth. S

Signed by me this 18th day of Iebruary, A.

' D. 18S6.

| THEODOR R. A. WEBER.

VWitnesses:
GEo. T. PINCKNEY,
WiILLIAM G. MoT1.,

£0
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