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To all whom it may concern.:

Be it known that we, ARCHIBALD B. MUR-
RAY and HENRY IIARRISON citizens of the
United States, residing at San Rafael, in the
county of Marin and State of California, have
ivented certain new and useful Improve-
mentsin Ventilating and Warming Railway-

ars; and we do hereby declare that the fol-
lowing 1s a full, clear, and exact description
of our said 111\*611‘&1011 reference being had to
the accompanying drawi Ings.

Our invention has for 1Ls object to ventilate

and warm cars in a railway-train, and the
novel points or features thereof may be stated
to consist 1n a novel ventilating apparatus
for drawing off or removing air from the up-

per part of the cars and supplying fresh air

from the outside to each car, and in a novel
heating apparatus combined and operated
with the ventilating apparatus to raise the
temperature of the fresh air betfore 1t 1s sup-
plied to the car, all as hereinafter fully de-
seribed.

Lo enable persons skilled in the art to ap-
ply, carry out, and operate our said invention,
we will proceed to describe the nature thereof
and the manner of constructing and applying
the apparatus both for heating and for ven-
tilating a railway-train, the drawings that
torm apartofl thisspecification being referred
to by figures and letters.

Figure 1 illustrates that part of the appa-
ratus which 18 placed on the locomotive. Fig.
2 represents the ends of two coupled passen-
ger-coaches in a railway-train with parts of
the heating and ventilating apparatus applied
for joint operation. Fig. 3 is a plan of the
system of air-heating pipes and air-chambers
under the floor-of the cars: Fig. 4 is a verti-
cal section, on a larger scale, taken through
the car-floor air-chambers and heating-pipes.
Fig. 5 1s a longitudinal section through a por-
tion of the ventilating-pipe at one of its ex-
haust tubes or openings. Fig. 6 is a detail
1n section of a drain-tube to carry off the wa-
ter of condensation from the heating-coils.
Fig. 7 is a detail of the injector, by whleh air
1S fomed through the heater and heating-
pipes. Kig. 8 illustra,t-es the injector and
parts of the apparatuson the engine adapted

—_—— O —, -

to the engine.

each chamber.

either for ventilating or for warming the cars
of a train.

Similar letters of reference indicate like
parts in all the views.

A 18 an air conduit or passage pmwded on
each car, either on the inside or upon the roof
of the e::u or to one side of the clear story, and
forming a permanent part or fixture. Aper-
tures at intervals in the length of this pipe or

- passages have tubes A*, with flaring mouths,
' that extend into the ﬂeneml air-space o the

car, and suitable valves A’ are provided 1n
each one to shut off or contract the openings
at pleasure, for the purpose of varying the
oeneral area of the air-outlets from the car
into the pipe A. The ends of the pipes A, be-
ing carried to the outside and through the

‘hood of the ear, have unions A° for coupling

the end of a flexible section, A%, to each pipe.

By such means the carsof a train when made

up are in common connection with an air-
pipe that extends from the last coach forward
At thig point the pipe 1s con-
nected to the suction end of an in jector-pump,
B, placed to take its supply of steam irom the
boiler, and by the action of which, when steam
is turned on, sufficient vacuum 18 produced
to draw air from the cars through the outlets
A” to the front. To replace this air, we pro-
vide the chamber D under the floor of each
car, running the length of the floor, and ap-
ertures d d, opening into the car, and air-
tubes D™ are carried from the outside down
the sides of the coach and underneath into
The mouths of these tubes
are placed considerably above the level of the
roadway to prevent dust from entering them,
and theirinlets at thesides of the chambersare
set to deliver air below a horizontal plate or
diaphragm, F, which is carried from one side
across the chamber just beneath the inlet-ap-
ertures d d. The injector 13, thus drawing
air from the cars I by suection through the
continuous passage A, produces in each car
a circulation from the outside through the
tubes K into the chambers beneath the floox
and from these into the car through the ap-
ertures d d. By carrying the discharge end
of the injector by a pipe, W, into the f re-pox
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of the fire. The end of the pipe in the fire-
box in such case is furnished with a spray-

nozzle to divide the stream and throw it over:

the flame and gases toward the tube-sheet or
over the bridge-wall. These parts constitute
that part of our apparatus which is empioyed
forventilating purposes; ut tosecure a warm
atmosphere at the same time we cause the atr
from the ventilating-pipe to pass through a
heating-coilon the engine, and from this part
we lead it by pipes In a circuitouns manner
through the chambers D.
such case hasaheating-coil, B/, that issapplied

from the heating apparatus on the engine, and | _ :
gecure effective draft by impingement of the
Cmoving column ol air in the pipe with: the

the wholenumberof eoils throughout the train,
being connected by suitable couplings, E,
when the train is made up, form a complete
system ol pipes for the circulation ol the
heated air from the engine back through- all
the air-chambers to the end car, and then for-
ward again through connection E- and returmn-
pipe K/, {from which it is discharged at the
cngine at some point where suction may be
oiven to it, if desired. This double. eircula-

tion of air from the outside first and thence |
throungh the ventilating-pipe A to the front,

and next through the heater on the engine,
and thence through all the heating-coils un-
der the cars, 1s produced by the injector-
pump B, which is placed between the end of
the air-exhausting pipe A and the heater G,
both to produce an outdralt of the air from
the cars and to foree this atr through all the
heating-pipes. The air from the pipe A thus
lrawn off from the cars is turned into the

heating-pipes in the air-chambers 1.
Provision is made for keeping up a sul-
ficient supply of air Loy the heating appara-
tus under all conditions by using an mjector
of the construction shown in IFig. 7 of the
drawings, where the tubeor eylinder 1s fitted
with a number of small nozzles, one behind
the other, cach of which takes air from with-
out through an aperture or apertures in the
tube just back of each nozzle. The air-pipe
A from the cars is coupled to the branch pipe
B’ of the injector, and the c¢ylinder Ib has the
nozzles O U set in one behind the other at the
air-apertures * 0% Steam 18 supplied to the
jet-tube B* by the pipe Ix from the boiler, the
Iatter having a valve, P, for controlling the
supply.  With an 1njector of this kind suf-
ficient pressure can he obtained to produce
circulation of the heated air through all the
pipes and coils in the train without ereating
excessive exhaust or draft upon the air-pipe,
and also under conditions of adjustment
where the area or number of the outlets A~
may be varied.

lets A* are shut off, as in cold weather, and
the quantity of air to be derived from the
pipe A for the heater is thereby reduced, the
injector will draw in air through the aper-
tures % to malke up for the deficiency.
Whatever reduction may take place at any
time in the air-supply from the pipe A, it |

small jet.

Each chamber in |
ure end of the 1njector.

When a number of the out-
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will be seen that the injector will be suit-
ably supplied from the outside atmosphere

direct through the apertures before men-

tioned. One ejector can thus be made to
worle the ventilating-pipe and produce eireus-
lation of heated air throughout the coils and
pipes in the train, and the form herein de-
seribed, being particularly adapted for this
purpose, will he found also to furnish a con-
siderable degree of force or pressure with o
The drain-tube H, Ifigs. 1 and 6,
is placed at some point in front of the press-

»

IFie. 5 shows a construction of drvaft-tube to

discharee end of the tube in the pipe. 1This
end has a hood or cap, A%, with openings fac-
ing in both directions in the same longitudi-
nal line as the pipe and in the center of the
space, so that the air passes around or on all
sides of the cap. The openings are fitted
with flap-valves Af, hinged loosely at the top
and of suitable character to be lifted by the
suction. The opening presented to the front
or against the air is thus kept closed by the
nressiure against the valve; but the rear valve
ig lifted by the impingement of the air and
the suetion that results from it. The valve
A?is provided with a rod or other suitable

the quantity of air taken in from the cham-
hDers D D will be governed by the volume
of air drawn off, the cirveulation in the car
will be regnlated by the number and the com-
hined area of the draft-tubes in use at any
time. These may be closed or contracted, as
cirecumstances require, by means of the
valve A~ |

Ifie. 8 of the drawingsillustrates an arrange-

means for operating it within the car, and as
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ment of exhaust-pipes and the heating-pipes

on the engine, by which the heating appara-
tus can he thrown out of operation and the
ventilating apparatus can be used alone.
This is effected by leading the return-pipe W
from in front of the injector back into the
fire-box and placing a two-way valve, T, at
the point of junction, by which the heating-
coil can be cut out and the air directed into
the fire-box. The heating-air from the appa-
ratus on the cars is returned from the rear
car to the front through the pipe, which may
be carried in a direet line by straight sec-
tions E*, coupled together between the cars,
or it may be arranged in coils through the air-
chambers to utilize the heat from them.
Wedonotin thisapplication claim the venti-
lating system alone, as we have made 1t the
subject-matter of a separate application filed
December 22, 1887, Servial No. 258,692,
ITaving thus fully described onr invention,
what we claim, and desire fo seenre by Letters
Patent, 18— | |
1. In a heating and ventilating apparatus
for railway-trains, air-heating chambers 1n
each car, having air-supply tubes or passages
taking air from the outside and alr-inletsinto
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the car, in combination with heating-coils

connected together and with a heater on the
engine, a return-pipe from the last coil in the
line, and an air-dvaft pipe in the cars, con-
nected to the injector, and an air injector or
pump in the line of heating-pipes, adaptedto
foree air through the heater and all the coils
of the air-chambers throughoutthe train, sub-
stantially as deseribed, for operation as-set
forth. '

2. In a heating and ventilating apparatus
for railway-trains, the air-draft pipe, A, hav-

ing draft-tubes controlled by valves, air-cham-

bers D, with heating-coils K, a heater on the

engine, and the injector B, to wlhich the draft-

pipe and heating-coils are connected, said in-
jector having nozzles O and atv-apertures 0%,
substantially as set forth. |

In testimony that we claim theforegoing we
have hereunto set our hands and geals.

ARCHIBALD B. MURRAY.
- HENRY HARRISON.

Witnesses:
CHAS. K. KELLY,
JAS. D. BYRNE.
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