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UNITED STATES

PATENT OFFICE.

HARRY McLEAN ABERNETHY, OF BEAVER FALLS, PENNSYLVANIA, AS-
SIGNOR OF ONE-HALF TO H. H. FULTON, OF SAME PLACE.

AUTOMATIC SEMAPHORE-SIGNAL FOR RAILWAYS.

SPECIFICATION forming part of Letters Patent No. 561,931, dated June 9, 1896.
Application filed May 9,1895. Sexial No, 548,633, (No model.)

To all whom it may concern:

Be it known that I, HARRY MCLEAN ABER-
NETHY, a citizen of the United States, residing
at Beaver Falls, in the county of Beaver and
State of Pennsylvania, have invented certain
new and useful ITmprovements in Automatic
Semaphore-Signals forRailways; and Ido de-
clare the following to be a full, clear, and ex-
act description of the invention, sueh as will
enable others skilled in the art to which it
appertaing to make and use the same, refer-
ence being had to the accompanying draw-
ings,and to the letters and fignres of reference
marked thereon, which form a part of this
specification. :

My invention relates to improvements in
automatic gemaphore signaling apparatus for
railways.

The primary object of my invention is to
provide improved means for sustaining, con-
trolling, and operating the semaphore and
the lens-signal and at the same time reduce
the liahility of the freezing np of the sema-
phore to a minimum.

A turther object is to provide simplified,
durable, economical, and novel construetions
of elements in the apparatus, as hereinafter
specified.

Another object is to prevent the access of
moisture or dust to the operating parts of the
semaphore or lens signaling devices by cer-
tain improved and novel means.

The above-named objects, and such others
as may occur from the ensuing description,
are accomplished by the improvements illus-
trated in the accompanying drawings, in
whieh—

Figure 1 is a front view in elevation of the
signal-box or casing with the “bull’s-eye”
lens mounted therein and showing the sema-
phovre resting in horizontal or ‘“danger” posi-
tion. Tig. 2 is a similar view showing the
semaphore in “safety” or vertical position
and illustrating the face of the signal-box or
casing partly broken away to show the posi-
tion of the lens-signal frame in the interior
of thesignal-box when the same is at ¢*safety.”
Fig. 3 is a section taken on the line =« of
Fig. 1, and Fig. 4 is a front view of a signal-
box carrying a modified construetion of sema-
phore.

A designates the signal-box or casing, made

of any suitable construction, to contain the
elements requisite to make the apparatus op-
erative and reliable. The preferred construe-
tion shown in the drawings consists of a sub-
stantial casting or other suitable material,
comprising a hollow base part having interior
flanges ‘or shonlders 2, which rest upon the
top of the signal-pole and sustain the casing
thereon, the walls of the hollow base being
additionally secured to the signal-pole by any
suitablefastening means, sneh as serew-bolts,
&e.  Above the part which fits over the sig-
nal-pole the base flares and widens, substan-
tially as shown,and from the sides of the base,
rising integral therewith, are two plates or
disks 3 4, constituting the ends of the signal-
box or casing and formed with inferior flanges
5 6, over which a sheet-metal casing 7 is fitted
and to which it is suitably secured, substan-
tially as shown in the drawings., In the disk
or plate 4 is a circular opening 8, in which is
fitted a bull’s-eye lens 9, through which the
night - signals are published and indicated.
To the top of the casing is connected a suit-
able flue or chimney 10, affording draft for
the lamp and escape for the fumes and smoke
when the said lamp is utilized for displaying
the night-signals.

While I have illustrated the contour of the
casing or signal-Dbox as eylindrical, other
shapes may be given to it, if desired, the ob-
jeet being to provide a casing so construeted
that the objects of my invention will be ac-
complished, it being, however, essential that
the eonstruection of the casing, whether round
or square, shall be adapted to contain and
sustain the inclosed mechanism.

On the inner faces of the lower portion of
the end disks or plates 3 4 are formed lateral
flanges 11 11, on which is seated and secured
a bottom or base plate 12, from abouf the cen-
tral portion of which is vertically projected
a plate or digk 13 and integral therewith or
attached thereto and secured againstdisplace-
ment by means of bolts 14 14, projected
through flanges on the disks or plates and ex-
tending through the covering of the casing,
ag shown in Fig. 8 of the drawings. In the
center of the plate 13 is an opening in which
is fitted a deflector 15 to throw the rays of the
lamp through the bull’s-eye lens at the front.

It will be observed that the reflector may
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be dispensed with and a bull’s-eye lens in-
serted in an:openingin the disk 3, sothat the
light may be seen from that direction, and a
semaphore mounted and used at that side of
the.casing by extendingthe semaphore-shaft,
as indicated in dotted lines of ¥ig:'3 of the
drawings.  The base-plate 12 serves as a sup-
port for the signal-lamp 16, and also at the
part 17 as a seat for a motor to-be utilized for
operating the signals. In the ‘disk or plate
4 and the disk orpartition 13 are formed bear-
ing boxes or seats 18 18", in which are dis-

~posed case-hardened steel shells or casings 19,

in which ‘are plaeed ‘ball-bearings 20, held in
the: casings or shells by means of caps 21 clos-
ing'the boxes and exeluding ‘all dust or for-
eign matter.: Projected through the disks or
plates 4 and 13 and having its bearings:inthe
bearings 20 is the semaphore and signal shaft
22, the end of which projects a suitable dis-
tance from the casing:in order to: prevent
the semaphore-blade from freezing to the face
of the signal-hox or casing, as at 23, and car-
ries both the lens-frame and the semaphore.

To provide means for excluding: dust and
other foreignsubstances from: entering the
shaft-opening,a packing-ring 24, constituting
a dust and water proof washer;is fitted closely
to the shaftiand is madeof felt and asbestos,
and over: the outer face of  said: washer: is
placed: a second washer of steel, which does
noticome in contact or fit-up close to the shaft,
both washers being arranged in an:annular

.seat' 25 and suitably secured therein by any

desirable means. : A felt and asbestos pack-
ing-ring or washer 25' is fitted closely to the
semaphore-shaft and located on the interior
face of the box-seat in the disk or plate 4, said
washer serving to exclude foreign substances
and also as a cushion for the case-hardened
shell. The retaining-caps or covers for the
bearing-boxes may be screw-threaded, as in-
dicated, to hold them in the boxes. On the
inner end or portion of the shaft 22 is secured
a gear or sprocket wheel 26, which isintended
to have operative connection with a proper
electrical motor, to be located in the signal-
box or casing or at any convenient or proper
place.

The motor mentioned may be of any of
those approved types adapted to be actuated
by eleetricity and suited to actuate or impart
motion to a shaft or wheel mounted thereon,
either by givingarotary reciprocating motion
or completerevolution. Thiselectrical mech-
anism is not illustrated or shown in the draw-
ings, for the reason that any proper and effi-
cient connection of the kind may be utilized
for the purpose. On the shaft 22 is secured
a lens-frame 27, the hub being fixed to the
shaft by any suitable means, and the frame
depending down into the casing and carrying
either one or two lenses, indicating such sig-
nals as the colors thereof may be the purport
of, the hub or central support of the lens-
frame 27 and the relation of the frame there-
to being such thatwhen the semaphore stands

at ““danger” the lens in the lens-frame is
also in a position indicative: of danger and
will stand in front of the:lamp to be pub-
lished, and so that when thesemaphore stands
at f*safety” the safety-lens.of the frame will
be properly designated and seen through the
bull’s-eye lens.

Onthesemaphore-shaftis mounted a sleeve
28, formed with a seat 29, projected vertically
orradially thereupon and of such length as
may be required to provide a certain and ge-
cure seat or support for the: semaphore, as
shown in Figs. 1 and 2 of the drawings.

D designates the semaphore, consisting of
a sheet-metal shell formed, preferably, dia-
mond-shaped in vertical - eross-section, sub-
stantially as shown in Fig. 3'of the drawings:
The lower edge portion of: this diamond-
shaped semaphore is seated in the V-shaped
seat 29 and secured therein by bolts or rivets
30, projected through the parts, as indicated
in: the drawings. The semaphore instead of
being of an angular or diamond:shaped con-
formation in cross-section may be of elliptical
or of equivalent construetion and may be
thickened at or near the cenfer or central
portion of the same or at the point where the
blade is: secured to the V-shapedseat 29, in
order:to insure greater strength of the blade.

It will be understood that the exterior con-
formation is sueh as to direet the strong air-
currents away from the blade, and thus cause
the same to offer less resistance :during high
winds than the ordinary semaphore having a
flat face or surface, asordinarily.employed in
railway signaling devices.

In Fig. 4 of the drawings I have illustrated
a modified form of semaphore wherein the
semaphore-arm is shortened and is suitably
attached to the semaphore-shaft 22. When
it is desired to utilize this modified form of
semaphore for a *“train-order signal,” I sim-
ply add another semaphore blade, shaft, jour-
nal, lens-frame, &c., on the opposite side of
the signal-box or casing. In orderto do this,
a boss is provided on the inner face of the
disk or plate 3 to receive andsupport the end
of the journal, thereby avoiding the neces-
sity of providing additional means of pro-
tecting the signal mechanism from water and
dust, and in making this two-position or dou-
ble-blade ““train-order or block signal” the
motor and sprocket-wheel are added in con-
nection with the second semaphore-shaft and
the sprocket-wheel placed near thelens-frame
instead of on the end of the journal, as shown
in Fig. 3 of the drawings. Inconnection with
this modified form it is proposed to operate
the signal mechanism by running the elec-
trical connections into the operator’s office in
any desirable manner; from whence the said
mechanism is duly operated through the me-
dium of an electrical button or key. When
this modified form is utilized, the reflector
shown in the drawings is removed and a bull’s-
eye lens is inserted in the disk or plate 3, di-
rectly opposite the bull’s-eye lens in the disk
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oF plate 4, so that the night-signal will readily
be displayed from both directions.

It will be of course understood that when
my improved mechanism is used on a double-
track system as an ‘‘automatic block ” it is
only necessary to digplay the signals from
one side or direction.

The semaphore-shaft 22 may be extended,
if desired, as shown in dotted lines, Fig. 3,
of the drawings, and at its passage through
the casing be provided with bearings and dust-
excluding devices similar to those shown in
connection with the disk or plate 4, Fig. 3.

I have, as heretofore stated, not shown the
connection of a motor to the shaft of the
semaphore and lens-frame; but it will be read-
ily perceived that any ordinary motor possess-
ing comparatively light power may be used
for operating the semaphore-shaft, since the
minimum power only is required to drive the
said shaft, owing to the use of my improved
bearings hereinbefore described. Norhavel
shown the usual mechanical appliances util-
ized to manipulate and operate the respec-
tive signaling devices, because either or both
of these may be of the usual approved and
well-known constructions and the applica-
tion of which are known for the purposes in-
tended.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. Inasemaphoresignaling device, a signal-
box or casing for the semaphore mechanism,
comprising a base-piece formed with vertical
end plates or disks, said end plates or disks
having annular flanges, a base-plate secured
within the easing to inwardly-projecting
flanges on the said end plates, and a sheet-
metal casing fitted over and secured fo the said
annular flanges, substantially as described.

2. Inasemaphoresignaling device,asignal-
box or casing for the semaphore mechanism,
comprising a base-piece formed with vertical
end plates or disks, a base-plate secured with-
in the casing to flanges on the end plates or
disks, said base-plate being formed with a
vertical plate or disk constituting a partition
between thesaid end plates, and a sheet-metal
casing fitted over and secured to annular
flanges on the end plates, and also secured to
the partition-plate,substantially as deseribed.

3. Inasemaphoresignaling device, asignal-
box or casing for the semaphore mechanism,
comprising the end plates or disks, a base-
plate secured to the end plates or disks, and
formed with a vertical plate or disk, an open-
ing arranged in the central portion of said
plate or disk, areflector fitted in said opening,
and a casing fitted over and secured to the
end plates and the vertical plate or disk, sub-
stantially as described.

4. In a semaphore signaling apparatus, a
signal-box or casing for the semaphore mech-
anism, comprising the end plates or disks, a
base-plate secured to the end plates or disks,
and formed with a vertical plate or disk, an

opening in the said verticéal plate to which is
fitted a reflector, a bearing-box also arranged
in the vertical plate, and a casing fitted over
and secured to the end plate and the vertical
plate or disk, substantially as deseribed.

5. The signal-box or casing for the sema-
phore mechanism; comprising a base-piece
formed to connect with a support and having
end plates or disks, one of which hasan open-
ingtherein,and abull’s-eyelenssecured there-
in, and formed with interior annular flanges,
asheet-metal casing fitted over and secured to
the annular flanges, and having base-flanges,
a base-plate adapted to rest on and be secured
tothe base-flanges, and formed with a vertical
plate, having an opening, and a reflector se-
cured in the opening, substantially as shown
and described.

6. In combination with the signal-box or
casing, a shaft suitably journaled therein and
projecting outside of the casing, a sleeve on
the projecting portion of the shaft, and formed
with a V-shaped semaphore-support, and a
semaphore secured to the V-shaped support,
substantially as described.

7. The semaphore consisting of a sheet-
metal shell diamond-shaped in cross-section,
substantially as shown and deseribed.

8. The signal-box or casing provided with
a bull’s-eye lens, a shaft mounted in bearings
in the casing arranged eccentrie to the axis
of the bull’s-eye, a lens-frame on the shaft
and depending therefrom to move to and fro
before the bull’s-eye, and a semaphore mount-
ed on a projecting portion of the shaft, the
lens-frame and the semaphore being so ar-
ranged in their relation to each other as to
impart identical signals, substantially as de-
scribed.

9. The combination with the signal-box or
casing, of suitable bearing-supports, adapted
1o have a semaphore-shaft projected through
them, ball-bearings in the bearing-supports,
dust-excluding and bearing-retaining eapsin
the bearing-supports, a shaft in the bearing,
a lens-frame supported on the shaft within
the casing, and a sheet-metal semaphore dia-
mond-shaped in cross-section on the shaftont-
side of the casing, substantially as deseribed.

10. In a railway signaling device, a signal-
box or casing having a bull’s-eye mounted
therein, a shaft mounted eccentrically to the
axis of the bull’s-eye and located above the
same, a lens-frame on the shaft to move to
and fro before the bull’s-eye,and a semaphore
on the shaft outside of the casing, substan-
tially as shown and described.

11. The combination with the casing or sig-
nal-box formed with an exterior annular
flange, and a shaft having bearings in the ecas-
ing, of a packing-ring on the shaft adapted
to rest within the annular flange, ametal ring
or washer resting against the outer face of
the said packing-ring, and means to hold the
rings in place, substantially as and for the
purpose specified.

12. In combination, the end pieces or disks
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of the casing, the intermediate plate or disk,
ball-bearings in the front and intermediate
plate, a semaphore-shaftmounted in the bear-
ings, a lens-frame on the shaft, within the
casing, and a semaphore on theshaft outside
of the casing, substantially as specified.

13. In eombination with a semaphore-sup-
porting shaft, a sleeve fitted and secured on
the shatt, substantially V-shaped semaphore-
support on the sleeve, and a semaphore-blade
having its lower edgesecured in the support,
substantially as described.

14. Asemaphore-blade composed of asheet-
metal shell, of greater diameter atits central
longitudinal Iine and tapering in opposite di-
rections, substantially as shown and de-
seribed.

15.: Asemaphore-blade composed of a sheet-
metal shell, thicker at or near its lower por-
tion, or at the point of its conmection with
the V-shaped support of the same, substan-
tially as deseribed. :

16. In a semaphore signaling apparatus, a
signal-box or casing comprising end plates or
disks, a semaphore-shaft for supporting the
semaphore-blade and lens-frame, a bearing-
box or seat formed in-one of said end plates
or disks and ball-bearings upon which the
shaft rests arranged in said box or seat, thus
providing for the free and easy operation or
the said shaft and signal mechanism carried
thereby, substantially as shown and le-
seribed.

17. The semaphore consisting of a shell
diamond -shaped in cross-section, substan-
tially as shown and desecribed.

In testimony whereof I aflix my signature
in presence of two witnesses.

HARRY McLEAN ABERNETHY.
Witnesses:

J. A, ABERNETHY,
C. F. Cox.
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