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To all whom it may concern:

Be it known that I, AARON G. INGHRAM,
a citizen of the United States of America,
residing at Omahg, in the county of Douglas
and State of Nebraska, haveinvented certain

new and useful Improvements in Pneumatic

Railway-Signals, of which the following is a
specification, reference being had therein to
the accompanying drawings.

My invention relates to improvements in
pneumatic signals for railways, and it has
for its object the production of a simple and
effective signaling apparatus, which will op-
erate to sound an alarm only as the train of
cars approaches a crossing.

The invention will first be deseribed in con-

nection with the accompanying drawings, and

then pointed-out in the claims. -

Figure 1 of the drawings is a.perspective-

view of a railway-track on which my signal-
ing apparatus is placed at a crossing. Fig.
2 is a sectional detail view showing the air-

pump and its actuating mechanism. Fig. 3 is

afront elevation of the alarm-sounding mech-
anism. - Fig. 4 is a side elevation of the same.

Fig. 5 is a detail side elevation of the rack-
Fig. 6 is a transverse section-

bar enlarged.
of the same, taken on the line =z x, Fig. 5.
Fig.7 is a broken detail view, partly sectional,
illustrating the manmner of connecting the

- air-tubes with the cylinder sectired to the
. sign-post. :
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Referring -to the drawings, A ¥epresents a
railway, and B a crossing. o a

C represents what I term a “spring-guide,”
which consists of a plate of metal, preferably
of triangular shape, as shown. In the sides
of this plate there are slots 1 and 2, which
incline toward each other from the base up-
ward until they meet at the top, leaving a
triangular wall 3 between them. -This plate
is bolted to one of the cross-ties; a short dis-
tance inside of one of the railroad-rails and
parallel with it.

D is a rod of spring metal, one end of
which is secured in the cross-tie, its free end
passing through the spring-guide C a short
distance, that portion of the spring which is
within the guide resting normally over the
apex of the wall 3, .

E represents an air-pump of ordinary con-
struction, consisting of a cylinder e, closed at
top and bottom, a piston ¢’ within the eylin-
der, and a piston-rod €% connected to the pis-

ton and. passing through a gasket ¢® in the
top of the cylinder. An upwardly-closing
valve ¢* closes an air-inlet ¢® in the top of the
cylinder, and openings ¢°, beneath the piston
when in its lowest position, permit the escape
of air. The air-pump is placed in the road-
bed near to the rail and against one of the
cross-ties, and is held in position by means of
a block of wood F, cored out at one end to
encircle the pump, and fitted tightly between
two cross-ties, as clearly seen in Fig. 1.

G is a lever fulerumed in a bracket g, se-
cured to block F, one end of the lever pass-
ing through the slotted upperend of the pis-

ton-rod and the other end reaching just to

andlying beneath the projecting end of spring
D when the Jatterisin its normal position.

H is an air-tube leading from the air-pump
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to the place where the signal is located at the .

crossing, it being understood that the air-
pump is to belocated about-one hundred and.
fifty or two hundred yards from the crossing,
and that there is to be an air-pump and act-
uating mechanism on each side of the cross-
ing.
the top of the pump-cylinder, and its other
end, which is provided with a flap-valve h,is
screwed into a metal T I, from which another
tube J extends to and enters the bottom of a

‘cylinder K, secured in a vertical position to
- the sign-post U.

In the cylinder K thereis a piston M;whose

the Figs. 9 and 10. In theturn of this groove
at each end there is secured a flat spring o’,
(see Figs. 4 and 5,) whose free end stands
flush with the outer surface of the groove, as
seen in Fig. 6. The rack-bar O gears with a
small gear-wheel P, mounted upon a shaft Q,
journaled in brackets 12, secured to post U,
a pin 13, projecting from the bracket nearest
this wheel, entering the groove in the rack-
bar, for a purpose which will appear farther
on. On'shaft Q there is also mounted a

One end of the tube is tightly fitted in-
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‘rod N is pivoted to the Tower end of a rack- .
i bar O, which is provided with gear-teeth oon
/its front edge, and- in “one side of this rack-
ibar there is a continuous groove, which, for
~convenience of description, I designate by
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grooved pulley R and a toothed wheel S, to .

the former of which there is secured a cord
7, carrying a weight R’. : '

T represents a gong-bell -supported on an
arm 14, secured to post U, and T” is its strik-
ing-rod, which is pivoted to a bracket 15, se-
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cured to said post, the lower end of this rod
being in engagement with the teeth of wheel
S, as cleally seenin Figs. 3 and 4.

The opelamon of my pneumatic railway-
signal'is as follows: Assuming that a train of
cars is approaching the crossing from either
‘side, when the flange of a car-wheel comes
into contact with the projecting end ‘of - the
spring-rod D the latter is borne down the slot
.1in the spring-guide C and onto the end
of lever G, tilting it and raising the piston
of the air-pump, when the valve e* will be
closed and the air forced out through tube
H, up into and through tube J, and thence to
cyhnder K under the piston M, forcmw the lat-
ter,and consequently the rack-bar [¢] upward
the "air above the piston escaping through
perforations 8 in the cylinder. When the

rack-bar is down, the pin 13 is in engagement .
with the rear portion 9 of the groove in said.

bar, and by this means the rack-bar is held
in gear with gear-wheel P. As the rack-bar
ascends ahaft Q is turned, winding up the
welght—cmd and also soundmo the gong by
reason of the lower end of its. st11k1n0-1od
riding over teeth of wheel S. As the ‘rack-
bar nears its full upward throw, the lower
spring o’ passes over the pin 13, and then
when the bar has reached its highest position
it will have been so guided by the pin that
the latter will enter the front pertion 10 -of
thé groove with the effect of throwing the
rack-bar backward outof mesh with wheel P,

the spring o’ preventing the pin from getting,

back into the rear portion 9 of the groove at
that end of the bar. In moving the rack-bar
up to this position the plston M will have
passed above the perforations 8 in the eylin-
der, thereby permitting of the escape of air
from beneath it through them.
rack-bar is out of gear Wlth wheel P,it drops
by gravity to its lowest position again, and
the Shaft Q being free to revolve, the weight
R’ gradually deseends, turning the shaft and
ringing the gong. ’In the fall of the rack-bar
the upper spring o ‘passes over pin 13 and

* the bar is thrown.again into mesh with wheel
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‘P, the pin being now once more in: the rear
portlon 9 of the groove, ready f for the next op-
eration. The alarm is not sounded as the
train leaves the crossing, for the reason that
the wheel-flange carries the proj ecting end of
the spring-rod D down-the slot 2 in the spring-
guide C, and as it moves down the inelined
wall 3 if is carried clear of the end of the le-
ver G, as will clearly appear on an inspection
of Fig. 2. -

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1.1n a pheumatic railway-signal, the com-
‘bination, with an air-pump, of the spring-

- guide having two inclined slots, which come

65

toaethel at theu top ends, the’ spunw-md
secmed at one end to a suitable support in
the toad-bed, its free end passing through
the - spung-gulde at the apex of said slots,

Now, as the

and a leve1 one end of whleh is ‘connected
with the plston-rod of the air-pump, its other
end being located beneath the projecting free
end of the spring-rod, all arranged substan-

tially as described and for the purposes set

forth.

2. In a pneumatic railway-signal, the com-
bination, with a cylinder provided with a
piston and a piston-rod secured to a post,

and mechanism operated by a passing train

of cars for foreing air into the eylinder under
its piston, of a shaft journaled in bearings
on said post and carrying a gear-wheel and a
pulley, a weight attached to a cord secured
to the pulley, a bell mounted on the post, a
rack-bar pivoted to the piston-rod and capa-
ble in its reciprocations of being automati-
cally thrown into and out of mesh with said

géar-wheel, and means for sounding the bell-

in the rev olutlons of the shaft, subq'oantmlly
as déseribed.

3. In a pneumatic railway-signal, the com-
bination, with a ¢ylinder provided with a
piston and a piston-rod secured to a post,
and mechanism opemted by a passing train
of cars for forcing air into the cylinder un-
d61 its piston; of a shaft Journaled in bear-
ings on the post and carrying a gear-wheel,
a pulley and a toothed wheel, a Welght at-
tached to a cord secured to the pulley; a bell
mounted on said post, a striking-rod for the
bell in engagement with the said teothed
wheel, and a rack-bar pivoted ‘to the piston-
rod: and capable in its reciprocations of Leing
automatically thrown into and out of mesh
with said geal ~wheel, substantlally as de-
seribed.

4, Ina pneumatlc ullway-%lwnal the com-
bination, with a cylinder provided with a

piston and a piston-rod secured to a post,-

and a shaft Journaled in bearings on 8aid
post and carrying a gear-wheel, “of a rack-
bar having a ¢ontinuous groove around one
of its surfém'ces and provided with a spring in
each turi of the groove,:and a fixed pin,
which is in engagement with said groove, the

rack-bar being plvoted to_the plston rod,

whereby said barin its reciprocations is auto-
matically moved into.and out of mesh with
said gear-wheel, for the piirposes stated.

5. A pneumatic railway-signal comprising

-air-pump E, spring-guide’ O spring-rod D,

lever G, cyhnder K, plonded with -a plston
and a piston-rod, eur—tubes H1IJ,connecting
the pump and cylmder, shaft Q, carrying
gear-wheel P, pulley R, provided with weight
R’ and toothed wheel S, bell T, and its strik-
1n0~-10d T, rack-bar O, and the fixed pin 13,
the whole eonstructed and arran ged substan-
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tially as described, and for the purposes set o

forth.
Intestimony whereof I affix my signature in
presence of two witnesses.
AARON G. INGHRAM
Witnesses:
E. E. CLIPPINGER,
C. H. PARTRIDGE.



