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To all whonz Lt mMay Concerm:

Be it known that I, EDwix W. CRAINE a
citizen of the United States residing at Mis-
souri Valley, in the county of Harrison and
State of Iowa, have invented certain new and
useful Improvementsin Pneumatic Train Sig-
naling Apparatus; and I do declare the fol-
lowmﬂ to be a full; clear, and exact descrip-
tion of the inv entlon su ch as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanyingdrawings, and to the let-
ters and figures of reference marked thereon,
which form a part of this specification. |

Myinvention relatesto devicesforsignaling
from anv part of a railroad-train to the engi-
neer.

The obJeet of myinvention is to relieve the
air-brake system of the drain upon it caused
by the ordinary pneumartice signal, and to pro-
vide an apparatus which isoperative on trains
or engines not provided with air-brake appli-
ances. |
My mvent]_on compllses an air-pump on
each car, communicating by branches with a
main pipe running the Ten oth of the train,

cars, a flexible hose extending from the for-
ward end of the main pipe to the cab of the
engine, and a whistle attached to the end of

the hose.

In the accompanying drawings, Figure 1 is

a longitudinal vertical section of my air-
pump. Fig.?2isplanview of the connections
with the whistle. Iig. 318 a cross-section of
the 1wersinw-valve, and Fig. 4 is a modifica-
tion.

The air pump can be located at any con-
venient part of the ear; but I prefer to place
it on the roof A, inelosed in asuitable case B.
The pump comprises a cylinder C, in which
is a packed piston D, secured to a piston-rod
¢, which projects through one head of the
piston and is provided with a conical head e.
In the opposite head of the cylinderis an air-
inlet port ¢, provided with an inwardly-open-
ing check-valve I. In this head also is an
outlet-port ¢/, which has an outwardly-open-
ing valve F’. T'he piston is normally kept at
the innerend of its stroke by a strong helical
spring G, one end of which abuts atrmnst the

| the c¢ylinder.

~the head e.

the cylinder through the port c.
leasing the piston-rod the spring drives the
pisten back agalin,forcing the airout through
the port ¢’. Openings ¢*in the cylinder or its
head permit the air to escape flom or enter
freely behind the piston.

- To -pull the piston-rod out, I plovlde a_

i grapple I, resembling a pair of tongs or nip-
pers and mlapted to engage with or release

the head e of the rod. I prefer the construe-
tion shown, wherein two hooked levers or dogs
v are pivoted to a cross-head 7/,
the dogs being thrown apart by a light spiral
spring, so that their jaws tend to close upon
- T'he cross-head slides between
parallel guides I, to the outer ends of which
is fastened a cup K, concentric with the cyl-
inder. In the center of the cup is a hole,
through which a rod or cord can be passed to
connect with the grapple II. One or more
light springs /i* are attached to the cross-
head and tend to keep it normally near the
head of the cylinder C. When it is pulled

outwardly, it carries the piston-rod with it un-

til the tails of the dogs strike the inside of

the cup K, the inclined surface of which:

causes them to shut together, as shown in
dotted lines, thereby opening the jaws of the
grapple and releasing the piston-rod, which
is immediately driven back by the spring G.

The cord L for operating the grapple runs
through the car to a fixed fastening at oneor
both ends thereof. Whenthe pump isplaced
inside the car or in the closet, one end of the
cord is attached directly to the grapple. The
purap 18 operated by pulling on the cord; but
when the pump 1s on the roof an intermedi-
ate connection becomes necessary to transmit
the pull on the cord to thegrapple. This may
be done by running the cord around suitable
sheaves M,as shownin Fig. 5. I prefer, how-
ever, the arrangement shown in Fig. 1. An
arm N projects from the upper guide I be-
yond the cap K, and in a slot n in said arm
1s loosely pivoted a hanger O, the lower end
of which is pivoted to a rod P which passes

through the cap K and is connected with the

ewss-—head A lever Q also is pivoted to the
end of the hanger O by ajoint which permits

plston and the other end against the head of | it to bend in one direction only—viz., toward

When the piston-rod is drawn
out, compressing the spring, air is drawn into
Upon re-
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a slot a in the roof of the carand terminates
in the line of the bell-cord hangers a’. - The
cord L is attached to the end of the lever.

Secured to the roof of the caris a casing
R, in which a helical spring S surrounds-a

- rod s and bears againsta collar at one end of

(o nected by link s’ with the lever Q

'15'

20

the same. The otherend of the rod projects
through one end of the casing and is con-
The spring
thus acts to hold the lever in the position in
which it appearsinfulllinesin Fig.1. When

the cord L is pulled in the dneetlon of thear-
row z, the lever Q, hanger O, rod s, and link
s’, assume the position 1 1 1, and impart the

requisite movement to the rod P to operate
the pump. The hanger here forms practi-
cally a part of the lever with 1ts falerum at
the slot in the arm N. Should the cord be
pulledin the opposite direction, {indicated by

the arrow z’,) then thelever Q fulerums on

~ the link s’ and assumes the position 2 2 2,
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~which is a slot 7.

Whi@h givesthe proper movement tothe rod P.

- In ease a car not equipped with my air-
pump should be in the train a cord can be
run from said car into one having this ar-
rangement of pump and opelatmp devices,

an-d‘ whether the unequipped car isin front

or behind the pump can be readily worked.

The air foreed out by the pump through

the port ¢’1s conveyed through a branch pipe
to the main pipe I, which runs along the car
from end to end, preferably on the roof. At
the junction of the branch and main pipe a
T-coupling - T is used, in the upper side of

the latter serving to receive and guide a lug
n, depending from the inner surface of the
slide. The casing B may be arranged to cover

to the T- eouplmn' and adjacent pipe T, A flap-

valve V 1s hinged tosaid lug and is arranged

to elose oneof the pipesT, proj ecting into the

couplingl’, and thereby prevents the air from | in the main pipe adjacent to each branch

enteringit. With the valve set as shown the

45 alr ean flow in one dir ection only through the

main pipe, as indicated by the arrow. Air

coming from a car behind can lift the valve

V and pass on. When the carruns the other

end first, the valve V is reversed By shifting

o the slide U, so that the valve hangs on the

58

other side of the branch pipe fand against the
other section of the pipe T. A lever W, piv-
oted to the slide U and extending down into
‘the car, is & convenient means fm reversing
the Vct].\"

The main pipes T are united between the
cars by flexible hose and detachable coup-
lings. From the front end of the main pipe

T a flexible hose T? extends over the tender

60 to the engine-cab, where it is provided with a

05

whistle 7, which can be hung on a hook in

the cab. Thisenables meto usemy signal on
~any locomotive, since the apparatus is com-
plete in itself.

Wheneveritisnecessary to change engines,
the whistle is unhooked in the cab and the

‘hose T* thrown back on the platform of the

one. or more 1ennths of

A glide U covers the slot,

462,239

" the eylinder C. This lever depends through | forward car until the fresh engine is coupled

on,when it can beled into the cab and hooked
up agalin as. before.
In order to maintain the eontmmty of the

pipe T when an unequipped car is made a

part of the train, every train should carry
lexible hose long
enough to reach over the unequipped car and
plowded with suitable couplings to connect
with the pipes on the adjacent cars. The

hose can be det.-,mhably secured to the car by
clamps.

The main pipe T may be used as a speak:--

ing-tube by theconductor or other train-men

to earry on conversations with the engineer.
A special flexible tube furnished with amouth-

piece for this purpose may be connected with
the pipe forward of the pump in the bag gage-
car or elsewhere.

- It should be remarked tha,t the lever can
be used when the pump is located inside of
the car or in the closet, being arranged with
1ts end in line with the GOId-hdHDE}IS "Fhe
lever enables a strong spring to be used in

the pump, whereby a qmck actmu of the pis-

ton is obtained.

Having thus described my mventlon what

I claim, and desire to secure by Lettms Pat-
ent, 18— |

1. A pneumatic swn.:Lhnﬂ‘ system for a rail-

‘way-traln, comprising an air-pump on one or

more of the cars, a main pipe connected with

each pump by a branch pipe, a check-valve

in the main pipe adjacent to each branch
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pipe, a flexible hose attached to the forward .

end of the main pipe and leading into theen-
gine-cab, and a whistle secured to the end of
said hose, substantially as described. -

2. A pneumatic signaling system for rail-
way-trains, comprising an air-pump on one or
more of the, cars, & main plpe connected with

105

each pump by a branch pipe, a check-valve

pipe, a flexible hose attached to the forward
end of the main pipe, and a whistle secured
to the end of the hose and removably fastened

11O

to the cab, whereby several locomotives may

be Sueees&wely used with the same signaling
apparatus, substantially as described.

5. 'T'he combination, with a railway-car, of
a cylinder having an air-inlet provided with
an inwardly-opening valve, an air-outlet con-
trolled by an outwardly-opening valve, a
branch pipecommunicating with said outlet
a main pipe connected with the branch and
with a signaling apparatus, a piston in said
cylinder, a plston-md for moving the piston
in one direction to fill the cyhnder with alr,
and a helical spring to drive the piston in the
other direction to expel the air through the
branch pipe, substantially as desecr 1bed

4. The combination, with a railway- -car, of
an air-pump- cylinder and piston, a Spr 1110‘f0r
forcing the piston toward one end of the. cyl-

| inder, a movable grapple engaging automati-

cally with the piston-rod, means for moving
sald grapple to draw out the piston-rod and
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compress the spring, and a retracting device | grapple at the other end of its stroke, and a

to return the grapple to its normal posﬂwn

- substantially as described.

IO

5
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9. The combination, with an air-pump and
piston, of a spring for driving piston to expel

“the air,amovablegrappleengaging automati-

cally with the piston-rod, means for moving

the grapple to compress the spring, a releas-

ing device to detach the grapple from the rod
when the spring is compressed, and a retract-
ing device to return the grapple toits normal
position, substantially as desecribed.

6. The combination, with an air-pump cyl-
inder and piston, of a cwss—head movable on
suitable guides, a pair of hooked dogs pivoted

to said eross—hea,d and adapted to engage with

the piston-rod, a cam against which the dogs
strike at the outer end of their stroke and
whereby they are disengaged from the piston-
rod, a spring adapted to drive the piston back

~upon the release of the piston-rod, and a re-

25
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tracting device to return the cross-head to its

normal position, wherein the dogs are again
engaged with the piston-rod substdntlally as
de::cllbed

. The combination, with a cylinder pro-
vided with suitable inlet and outlet ports, of
the piston and its rod, the helical spring act-

ing on the piston, the cross-head sliding in

o ulde& and carrying the pivoted dogs adapted
£ engage with the piston-rod, the, cup 1nto
which the tails of the dogs are forced at the

~ outer end of their stroke, the springs for re-

35 .

turning the cross-head to its normal position,
and means for operating the cross-head, sub-
stantially as described.

. 8. The combination, with a railway-car, of
a cylinder and Spunﬂ'-aetuated piston, a mov-

~able grapple adapted to automatically engage

40

with the piston-rod at one end of its stroke,

means for automatically disengaging the !

cord attached at one end to the car-body and
having its other end connected with the gr ap-
ple, Subst&ntlally as described.

9. The combination, with a railway-car, of
an air-pump having a Spring-aetuated piston,
a movable grapple adapted to engage with

the piston-rod, a lever connected with the

grapple and having two fulerums, whereby it

| 18 adapted to actuate the grapple when moved

either way from its normal position, substan-
tially as desecribed.

10. The combination, with a railway-car, of
an air-pump having a spring-actuated piston,
a movable -grapple adapted to engage with
the piston-rod, aslotted arm, a hanger pivoted

in the slot at one end and connected with the -

grapple at the other, a lever pivoted to the

hanger, and a spring-actuated rod connected
with the lever by a link, substantially as

described.

11. The combination, withan air-pump and

a main alr-pipe eonneeted therewith by a
branch, of a reversible check-valve located at
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the junction of the main and branch pipes, -

whereby the atr delivered from the pump can
be caused to flow in either direction through
the main pipe, substantially as described.
12. The combination, with the sections of
the main air-pipe and the branch united by
a T-coupling, of the slide having a lng pro-

-

jeeting through a slot in the coupling and a_

flap-valve hinged to said lug and adapted to
be moved so as to close either of the main-
pipe sections, substantlally as described.

In testimony whereot I affix my signature in

presence of two witnesses. |
EDWIN W,

C-R‘AINE.
Witnesses: | -
-~ J. 8. DEWELL,

W. J. LLOYD.
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