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To all whom it may concerw:

a citizen of the United States, residing at At-
lantic Highlands, Monmouth county, in the

State of New Jersey, have invented certain
new and useful Improvements in Car-Venti-

lators,of which the following is a specification.

My invention relates to improvements in
ventilators for railroad-cars; and 1t has for
its object to provide means by which sleep-
ing or other cars may be supplied with pure
air, to the exclusion of smoke and cinders,

~while the train is in motion, and at the same
time to draw from the car the foul air auto-
matically. These objects I obtain by provid-

ing a channel extending throughout the whole
length of the car, which opens at both ends
to the atmosphere, and through which, when

the train is in motion, a rapid current of air
This channel, to which I have given |

passes.
the name “exhaust-chamber,” is in communi-
cation at different points within the car with
ventilators, from which the foul air passes by

~ suction created by a vacuum into and through

the exhaust-channel. In addition to this ex-

haust-channel I provide one or more supply-

channels, which extend through the whole
length of each car and which may be con-
nected from car to car by flexible couplings
with one or more similar channels or pipes ex-
tending over the tender and locomotive near
or beyond the smoke-stack of the latter, so

- that as the train moves the fresh air in front

35

of the locomotive will rush into the supply-

channels, which latter are tapped at different
points within each car to carry the fresh air
to the vicinity of the seats of the passengers

- or to the vicinity of the berths in sleeping-

40

45
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cars. All this will more fully appear from
the following detailed description with ref-
erence to the accompanying drawings, 1n
which I have shown several forms of my in-
vention; but I desire it to be understood that
I am not limited to the specific arrangements
herein shown and deseribed, since the same
may be changed in a variety of ways without
departing from the spirit of my invention.
Figure 1 is a side elevation of a railway-
train with the cars in longitudinal section
and with my invention applied thereto. Iig.
2 is a transverse sectional view of my venti-

car. Fig. 31is a longitudinal sectional view
taken on. the line « = of Fig. 2. Fig. 4 1s a
similar view taken on line 7 ¢ of Fig.2. Kig.
5 is a like view showing a modified form of
my invention. Fig. 6 is a plan view, upon a
reduced scale, of my invention as seen by
looking down upon the top of a car, only one
end thereof being shown. Fig.7isan interior
view of asleeping-car, showing a modification
of the means for distributing the fresh air to

‘the lower berths; and Fig. 8is a sectional view

of one end of the top of the car, showing a
modified form of the air-inlets to the supply-

‘chambers.

Tike numerals of reference indicate like
parts in all the figures of the drawings.

" In Fig. 1 a railway-train is shown consist-

ing of the locomotive 1, the tender 2, and the
sleeping-cars 3 and 4. |
My improved ventilator

extended from car to car and over the tender

‘and locomotive, as will hereainfter more fully

appear.

As railway-cars are now constructed the
central portion 6 of the roof is ordinarily ele-
vated over the side portions 7 thereof, as
shown in Fig. 2, and in accordance with my

is carried under
‘the roofs of the cars, as indicated at 5, and 1s

- Unrrep STATES PATENT OFFICE.

1 lator in proper position under the roof of a
Be it known that I, WILLIAM K. ANDREW,

59

6o

65 '

7o

75

30

invention I form a central chamber 8, extend-

ing longitudinally through the car under the
middle of the roof and slightly projecting
through thesame, so as to form a dome-shaped
protuberance 9 on said roof and practically a
part of the latter. The chamber 8 I call the

“oxhaust” chamber or channel,and,as seen in
Figs. 3, 4,7, and 8 of the drawings, it is curved

downwardly at each end of the car, as indi-
cated at 10,and is there provided with an up-

‘wardly-curved mouth-piece 11, which is open
‘to the atmosphere, but may be provided with

a screen 117 for excluding as much as possi-
ble snow and rain, smoke and cinders, and
other impurities. It is clear that these Im-
purities cannot be entirely excluded; but
their presence in the exhaust-channel can do
no harm,as will hereinaftermore fullyappear.

In order, however, to remove snow and rain

which has entered the exliaust-chamber, a
pocket 12 is formed at each end of the same,
and a number of perforations 13 formed 1in
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said pocket will permit the rain-water and
the snow, which will melt within the chamber,
to run off. "F'hisis clearly illustrated in IMigs.
g, 4, 7, and 8. -
In one form of my invention, as shown in
Figs. 2 and 4, a secondary exhaust-chamber
14 1s arranged within the exhaust-chamber
3, extending longitudinally through a portion
of the latter and provided at each end with
a hinged valve 15, which, when the car is at
rest, are both open, as indicated at the left-

hand end of Tig. 4, the center of gravity of

tie valves being so arranged that they will
open automatically; but when the car moves
in the direction of the arrow «, Fig. 4, the air-
current, which passes through the exhaust-
chamber 8 in the direction of the arrow b,
forces the valve 15 at the right-hand end of
the secondary exhaust-channel 14 to its seat
and closes this secondary exhaust-channel at
this end, while at the other end the valve 15
remains open. A number of ventilator-open-
1ngs 16 16 16 in the form of short flaring tubes
emnmunmate with the secondary exlmust«-
channel, pass through walls of the primary
e\h&ustﬁchaunel 3, and open into the car. It
will now be seen that when the car moves in
the direction of arrowa and an air-current is
produced in the primary exhaust-channel 8
1 the direction ot the arrows 0 0, closing the

ralve 15 at one end of the secondary exhaust-
channel and opening the like valve at the
other end, a partial vacuum will be produced
at the open end of the secondary exhaust-
channel and the air in the same will be drawn

mto the primary channel to join the air-cur-

rentinthe latter. A partial vacuumis thereby
produced at the ventilator-openings 16 16,
and the air from the cars will be drawn into
thesecondaryexhaust-channeltolikewise join
the air-current in the primary exhaust-chan-
nel, as indicated by the arrowscce. In this
mannerthefoul airisdrawnfromthecarswhen
the train is in motion, and it is of no conse-

quence in what direction the train moves, for

when i1t moves in the opposite direction from
that indicated by arrow ¢ the valve 15 (shown
attheright-hand end of If'ig. 4) will open, while
the like valve shown at the other end of this
figure of the drawings will be closed by the
air-current in the primary exhaust-channel,
which air-current will now be opposed to the
dirvection indicated by arrows 0. In Fig. 5 a
modified form of this arrangement 1s shown
in which the secondary ex Imufst channel 1‘5
dispensed with, and in place of the same an
elbow-shaped turn-eap 17 1s placed within the
primary exhaust-channel 8§ over each ventila-
tor-opening 16, the short tube of which,which
flares into the car, is for this purpose slightly
extended into the chamber 8. The turn-caps

loosely fit over the extended tubes of the ven-
tilator-openings, so that they may turn with
ease 1n any direction, in the same manner as
the turn-caps on chimney ventilator-tops.
When the car moves in the direction of the | are

426,750

arrow ¢, the turn-eaps will be turned by the
air-current in the primary exhaust-channel
to the positions shown in solid lines, and

| when the motion of the car is reversed they

will be turned to the position indicated 1in
dotted lines. =

The turn caps or cowls being located 1in
wide air-channels, and the whole being
mounted upon a traveling vehicle, swaying
and jolting continuously while in motion, the
turn-caps will practically behave as if they
were mounted upon the top of a chimney—
that is to say, they will turn with their flar-
ing mouths in the direction of the air-current.

It will be readily understood that by this
modified construction, in which each ventila-
tor-opening has a separate secondary ex-
haust-channel formed by the turn-caps, the
foul air will be withdrawn from the car in
substantially the same manner as by the con-
struetion in which a single secondary ex-
haust - channel, common to all ventilator-
openings, 1s employed.

In the ordinary or sleeping cars, in connec-
tion with which my improvement 1s designed
to be used, the lamps for lighting the car are
ordinarily hunﬂ in the center with their glass
chimneys pointing upwardly toward the cell-
ing of the car, as indicated in Fig. 4, and in
order to prevent the soiling of the ceiling the
latter and the roof are perforated and have a
lamp-ventilator or chimnev-top inserted, sub-
stantially as shown at 19 in Ifig. 4. The

‘same construction may be employed in con-

nection with my improvement, in which case
the ventilator-tube 20 will have 1o pass
through the exhaust-channels, as shown. By
pr Gfelenee, however, these lamp-ventilators
will not pass thmugh the roof, but will only
open eltherinto the secondary exhaust-cham-
ber, as shown at 197 in Ifig. 4, or into the pri-
mary exhaust-chamber, as shown at 19’7 in
Ifig. 5.

When the train is moving very fast, the
upward draft of air to the exhaust-openings
may become too strong and may be reduced
by closing more or less the shutter-valve 21,
placed within the flaring exhaust-opening, as
indicated in Ifig. 5. Of course a regulating-
valve of a {1111{31'011L GUI]SU uction may be em-
ployed.

Fresh air 1s carried to the cars by one orv
more supply-channels 22 22, which are pref-
erably arranged on the ceiling. In If1g. 2 two
such supply-channels are shown, one on each
side- of the exhaust-channel 8. They are
there shown as rectangular boxes or tubes:;
but any other convenient form may be used.
These supply-channels extend throughout the
length of the car, pass through the ends of
the same, as shown in Figs. 1, 3, 6, 7, and 8§,
and are either connected from car to car by
flexible couplings or remain uueonnected, as
will presently appear.

In Figs. 1, 3, 6, and 7 the supply-channels
shown constructed for connection from
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car to car.
channels are in this case curved toward each

other, as indicated at 23, and are joined to-.

gether and to a common neck 24. These
curved ends are clearly shown in Fig. 6 in
plan view and in Figs. 3 and 7 by approprlate
shading.

Tt will now be understood that the supply-

channels for each car terminate beyond each |

end of the latter in the neck 24,and when the
train 1s made up these necks are connected
by flexible tubing 25.

The flexible tubmn' at the front end of the
first car of the train is connected with a sup-
ply-tube 26, which passes over the tender 2,
being supported by rods 27 27, suitably se-
cured to the frame of the tender. A similar
supply-tube 26” also passes over the locomo-
tive, and is also connected by flexible tubmn'
with the supply-tube 26.

The supply-tube 26" passes around and in
front of the smoke-stack and terminatesin a
bell-mouth 28, into which the fresh air, free
of smoke and cinders, passes when the train
moves forward. 1t will thus be seen that the
fresh air rushing into the bell-mouth 28 will

pass from car to car, and it now remains to

be shown how this air is let into the cars and
1s distributed in the same.

At each end of each car each supply-cham-
ber 18 provided with a main supply-valve 29,
which may be actuated by a suitable rod and
handle 30, (shown in Figs. 1, 3, and 7,) and

when the tI'ELlIl has been made up all these

valves are opened with the exception of the
valve at the rear end of the rear car. Thus
a free passage for the frésh air is provided
from the bell-mouth 28 in front of the smoke-
stack to the rear end of the ]ast car of the
train.

Hach supply-channel is provided with open-
1ngs 31, one corresponding to each set of seats
or to each upper berth of the car, and these
fresh-air-supply openings may be closed by
flap-valves 32, operated by rods and handles
23, which latter are within convenient reach
of the occupants of the upper berths. Thus
each occupant of an upper berth can control
the admission of fresh air in the vicinity of
his berth. The lower berthsorthe immediate
vicinity of the seats proper are provided with
fresh air, either by branch tubes 34 34, by
which the supply-channels are tapped, and
which open at 35 35 about midway between
two opposing seats, (which correspond to the

- middle of a lower berth,) as shown in Fig.

6o

1, or by the construction shown in Fig. 7. In

this latter form of my invention each supply-
“chamber i1s tapped at one end only by a pipe

56, which extends down to within a short dis-

- tance below the lower line of the windows,

where 1t communicates with a secondary sup-
ply-channel 37, extending from one end of
the car to the other. ThlS secondary supply-
channel i3 tapped at points 33 corresponding

The outer ends of the supply- | mission  of fresh air at these points 18 con-

_ R I

trolled by the occupants of the lower berths

by valves operated by handles 39, which are

conventionally indicated.
- Instead of connecting the supply _channels
from car to car, as hereinbefore described,

each such channel may terminate at each end

in a downwardly-curved mouth 40, which is
closed by a screen or air-filter 41, as shown
in Kig.8. Such screen orair-filter will in many’
| cases be sufficient to exclude smoke and dirt

from the supply-chambers, and by this con-
struction the making up of the train isfacili-
tated, since each car is thereby ventilated
mdependently of all others. With this con-
struction the supply-pipes 26 26" on the tender
and locomotive are dispensed with. .
While I have shown the exhaust and sup-
ply channels mounted in the middle of the
car under the ceiling of the same, these.cham-
bers may be dlﬁelently .:manﬂ'ed S0, forin-
stance, the exhaust-chamber may be mounted
on the roof in the angle formed between the
rising walls of the dome and the roof 7 proper,
as mdlcated in dotted lines at 42 in FKig. 2.
The exhaust-openings may then be conven-
iently placed in the rising walls of the dome,
as indicated at 43. The qupply-ehannel may
also be placed upon theroof, with the supply-
openings in the same. This is indicatced at
44 45 in Fig. 2 in dotted lines. |
Numerous other modifications of location
and structure will suggest themselves to
those skilled in the art Wlthout the exercise

of invention.
Having now fully described my invention,
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I elaim and desire to secure by Letters Pat- |

ent-—
1. In a car-ventilator, the combination of

an exhaust-channel extending through the

top of the car in the direction of the lme of

travel and at each end curved downward and
then upward and there open to the atmos-
phere, with a perforated pocket or pockets
formed in the exhaust-channel by the down-
wardly-curved portion of the said ends to
allow rain or snow entering the channel to
settle and flow off, and exhaust - openings
within the car eommumea,bmn' with the ex-
haust-channel, substantially as described.

2. In a car- Ventﬂator the combination of

an exhaust-channel extending through the

car in the direction of the 1ine of travel and
open at each end to the atmosphere, S0 that
an air-current is produced in the channel
when the car moves in either direction, with
a secondary exhaust-channel located within
the first and open at both ends, a valve for
each end of the secondary exhaust-channel

arranged to open by gravity and to be closed

by the air-current in the primary exhaust-
channel, whereby suction 1s produced in the
secondary channel when the car moves in
eltherdirection, and exhaust-openings within

the car commumeatmg with the secondary

to the similar points 35 in Fig. 1, and the ad- | exhaust-channel, substantially as described.
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3. A car-ventilator comprising an exhaust-
channel extending in the dome of thecarand
open at each end to the atmosphere, a sec-
ondary exhaust-channel located within the

first provided with valves at each end con-
structed to open by gravity and to close by
the air-current, supply-channels also extend-
ing in the dome, and suitable exhaust and
supply openings, substantially as described.

426,750

In testimony whereof I have signed my ro
name to this specification in the presence of
two subscribing witnesses.

WILLIAM E. ANDREW.

Witnesses:
V. K. REYNOLDS,
JOHN . HAVILAND.
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