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Yo all whom it may concern: - .

Be it known that I, GARDNER C. HAWKINS,
a citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented an Improvement
in Electric Cars, of which the following de-
seription, in cqnnection with the accompany-
ing drawings,is aspecification, like figures on
the drawings representing like parts. |

a simple, inexpensive, and economical way of
heating and ventilating cars, especially elec-
trie cars. |

In the ordinary form of electric cars a se-
ries of electric heaters are used, the sald
heaters- being generally placed at various
points under the seat and the-heat from said

heaters passing through a grating in the

front of the seat in the car. This form of
heating apparatus, however, requires a great
amountof wiring,which renders it expensive,
and the apparatus is generally so arranged
that the full benefit of the electric heaters is
not obtained. o

In myimproved apparatus for heating cars
I provide a heater which i3 inclosed in a cas-
ing, the said casing having an inlet adapted
to admit fresh air into the casing, preferably

from some point outside of the car, and a dis-

charge pipe or pipes adapted to deliver the
airwhich hasbeen admitted to the casingand
which has been heated by passing over the
heater to the car, thesaid air preferably be-
ing delivered through the bottom or floor of
the car. Some suitable mechanism is em-
ployed in the casing to establish a current of
air over the heaterand through thedischarge-
pipes,whereby pure air is drawn in from the
exterior of the casing, heated by being forced
over the heating device,and is then delivered
in comparatively large volume Into the car.

It will be seen that pure air which has been
previously heated is constantly being forced
into the car, and where the car makes fre-

quent stops it will be found that the opening
of the doors to let in and out the passengers
will provide ample means for the escape of
the impure air, so that with my apparatus the
air in the car is not only heated, but is main-
tained pure. In case the car makes com-

paratively few stops I may provide a venti- |

| latorin theroof of the car,which when opened

allows the impure air to escape. Preferably
my casing which incloses the heater will be
situated in a suitable dry settling-chamber of
comparatively large dimensions, one conven-
ient place for the said settling-chamber being

‘underneath the seats which run along the

side of the ear. The settling-chamber has
an inlet or- port to.admit fresh air from the

It is the object of myinvention to providé'_ outside of the car to the chamber, and the air

in the chamber passes into the casing con-
taining the heater, as above described, to be
heated and delivered to the car. By admit-
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ting the air first to a settling-chamber and 65

then from the settling-chamber to the casing
for heating it I provide means whereby even
though the air which is admitted to the set-
tling-chamber has dust therein the settling-
chamber provides .means for allowing the
dust to become settled before the air is de-
livered to the heater. |

In the drawings, Figure 1 shows a partial

‘side elevation of a portion of an electric car

embodying my invention. Fig. 2 is a hori-
zontal sectionof a caroun the line « x, Fig. 4.

be used, and Fig. 4 is a detail hereinafter re-
ferred to. - -
" The ear illustrated is designated generally

by 3, and it may be of any suitable or usaal’
construction and is provided with an enlarged
“dry settling-chamber 4, in which the heater,

hereinafter described, is situated and from

which the air is taken, which is heated and

-
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Fig. 3 shows one form of heater which may .
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delivered to the car. The settling-chamber

4 may be situated in any conveniént position,
“and where the car is of the type having seats

running lengthwise thereof at the sides to
leave a central aisle I preferably employ the
space under one of the seats o as & settling-

chamber, asshown in Figs. 2 and 4. Situated
in the settling-chamber at one end, and pref-

Q0

erably at the end of the car where the wiring

is taken from the trolley-pole to the motor, is

a suitable heater, the said heater preferably
being of theconstruction shown and described

in my copending application, Serial No.

72,089, filed August 15, 1901, to which refer-
ence may be had. -

Fig. 3 is a section of the heater and shows
in a general way the construction. Referring
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1n any suitable way in the casing.

&
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to said figure, 6 is a suitable casing, which in- ¥ so that as the air is drawn into the casing

closes the resistance-coils 7, sald coils being

of any suitable material and being supported
The cas-
Ing is provided with an inlet-opening 8, as in
my application abovereferred to, and incloses
a suitable fan 9, the said fan operating to
draw air through the inlet-opening 8 to force
the same over the heating or resistance coils

7and out through the neck ordischarge-open- |

ing 10.- The fan 9 is operated by any suit-
able motor, as in my above-referred-to appli-
cation, and by placing the heater at that end
of the car through which the wiring from the
trolley-pole to the motor passes it will be ob-

vioas that the heating-coils and the motor for |

driving the fan may be readily connected to
the said wires without necessitating any
amount of special wiring, Connected to the
discharge-opening 10 is a suitable pipe 11,
which is connected to asuitable register, pref-
erably in the floor of the car, whereby the
heated airisdelivered from the casingthrough
the said discharge-pipe 11 and up through the
floor of the car. | - |

In order to distribute the heated air evenly
throughout the car, I preferably provide the
discharge-pipe 11 with a series of branches
12, each branch opening directly underneath
a sultable register 13 in the floor of the car,
sald registers being preferably situated in the
central line of the car, as in Fig. 2.

I preferably make the discharge-pipe 11
square In cross-section, as shown in Fig. 4,
and connect the branches 12 to the under side
of said pipe, said branches passing down
through the floor of the car, underneath the
seat, and being curved, as shown in Fig. 4,
the end thereof having the register 13 con-
nected thereto. Preferably the pipe 11 will
taper tows v the end thereof, as seen in Fig.
2, the croc.. .¢ctional area of the pipe being
reduced to compensate for the air which is

delivered through the branches 12 nearest the-

heater.

From the above description it will be seen
that the fan 9, which is operated by any suit-
able motor, as in my application above re-
ferred to, operates to draw air from the set-
tling-chamber 4 and deliver it to the car, the

ailr being heated in its passage over the re-

sistance-coil 7, and to provide means for ad-

mitting air into the settling-chamber as fast
as 1t is delivered therefrom the said settling-

chamber is provided with one or more inlefs
through which air may enter from the out-
side. I have hereinillustrated three such in-
lets to the settling-chamber, any one or all of
which may be used, as circumstances require.
Oneof said inletsisdesignated by 20 and com-
prises an aperture made in the bottom of the
settling-chamber 4 through the floor in the
car and at the opposite end of said settling-
chamber from the heater.

Preferably the area of the opening 20 will

be greater than that of the discharge-pipe 11, !

through the settling-chamber a partial vacu-
um 1s created in said settling-chamber, and a
current of air willenter theinlet 20; butowing
to the size of the inlet the said current will
move slowly in comparison-with the column
of air in the discharge-pipe 11. As soon as
the column of fresh air enters the settling-
chamber through the inlet 20 it moves at a
greatly-reduced speed toward the casing G,
owing to the larger size of the settling-cham-
ber,and during thiscomparativelyslow move-
ment any dust or solid matter contained in
the air has a chance to settle before the air is
forced over the heating-coils. With this ar-
rangement, therefore, even though the air is
drawn from beneath the car it has a chance
to purify itself before it is forced into the car.

In some instances it may be undesirable to
take the air from underneath the car, and in
such cases I provide the side of the car with
the iniet-opening 22, said inlet-opening being
in the form of a pipe extending through the

i walls of the car and into the said settling-

chamber. Asillustratedin the drawings, the

{ said inlet-pipe 22 is situated opposite the in-

let-opening 8 in the casing 6, so that the air
entering the said inlet-pipes 22 is delivered
directly to the casing. If, however, it is de-
sired to allow any dust which may bein the
alr to settle before it is taken into the casing
6, the ountlet-pipe 22 may be placed in any
suitable position in the side of the car other
than that illustrated. .

My invention also econtemplates the taking
of theairintothesettling-chamberfromabove
the car, and I therefore provide the inlet-pipe
24, which extends upward through the roof
of the car, as seen in Fig. 1, and has a suit-
able hood 25 on the upper end thereof to pre-
vent rain or snow from entering the pipe, the
sald inlet-pipe opeéning at its lower end into
the settling-chamber 4.

In the class of cars wherein a partition ex-
tends across the car back of the front plat-

form the inlet-pipe 24 may be conveniently
placed either in or adjacent to said partition,

as in Ifigs. 1 and 2, although I would con-

t sider it within my invention if the said ver-
tical-extending inlet-pipe 24 were placed in
- any sultable position on the car. |

- Preferably a suitable slide or cover will be
provided for covering the inlet-port 20 when
1t 18 desired to take air exclusively through
either of the other inlets, and similarly. the
pipes 22 and 24 will each be provided with any

| suitable valve, either of the butterfly or slide

type, whereby the entrance of air through the
sald pipes may be controlled.
With my invention, therefore, it is possi-

ble to take the air through any one of the

three inlets or through all of them simultane-
ously, as desired. .

In the ordinary construction of an electric
car embodying my invention, wherein a cur-
rent of fresh heated air is being constantly
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delivered into the car, the constant opening ] chamber moves slowly in its passage from the

and closing of the doors for the entrance and
exit of the passengers will afford ample means
for the discharge of the impure air from the
car. When theconditions aresuch, however,
that the carrunslongdistances between stops,
it may be desirable to employ a suitable ven-
tilator in the roof of the car, whereby the im-
pure air, which is constantly rising to the top
of the ecar, may have a free means of escape.
Accordingly in Fig. 1 the car, as shown, is
provided with a ventilating-pipe 30, extend-
ing through the roof, said pipe being covered
by any suitable hood 31 and preferably hav-
ing therein a suitable valve 32, shown as a
butterfly-valveé, and which may be controlled
by asuitablelever 33 within convenient reach
of an operator in the car. |

By placing the registers 13 in the central
line of the car, as illustrated, it will be 1m-
possible forany person or persons when seated
to cover the same to prevent the free ingress

of the heated air, as is the case where the

outlet-openings for the heated air are-in the

front of the seat, as isusually the case. Fur-
thermore, by means of my apparatus the car
is not only supplied with heated air, but may
also be supplied with a sufficient amount of

pureair, so that even though thecar is crowd-

ed the air thereinis prevented from becoming

impure. | | |
1t will be obvious that various changes may

be made in the construction of the devices

" without departing in any way from the scope
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of my invention as expressed in the appen ded
claims. | |

Having fally described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is-- .

1. In an electric car, a settling-chamber, &
heater, and a delivery-conduit to deliver the
heated air from the heater into the car, said
conduit beinglocated in the settling-chamber.

9. An electric car having a settling-cham-
ber provided with an inlet to admit air there-
to from the outside of the car, a heater, and

a delivery-conduit in the chamber and oper-

ating to deliver the heated air from the heater
to the interior of the car, and means to draw
fresh airinto the chamber, pass thesame over
the heater to heat it, and deliver the heated
air into the conduit. S |

3. In an electric car, a settling-chamber, a
heater situated in said settling-chamber, ade-
livery-conduit also situated in said settling-
chamber and operating to deliver the heated
air from the heater into the car. | |

4. In anelectric car, a settling-chamber, an

inlet to adwmit fresh air to said chamber from

outside of the car, a casing in said chamber,

a fan inclosed therein, means in the casing

to heat the air, and a delivery-pipe for con-
ducting the heated air from the casing to the
interior of the car, the settling-chamber be-
ing of such a size with reference to the de-
livery-pipe that the body of airin the settling-

inlet to the fan.

space under one of said seats being inclosed
and constituting a settling-chamber, an inlet-
| opening to admit air from the exterior of the
car to said ehamber, a heater, means to take
the air from the chamber, force it over the

| to the interior of the car. '- 3

6. In an electric car, a settling-chamber

| having an iplet to admit fresh air to said
chamber from the outside of the car, a heater,

| a delivery-pipe extending therefrom for con-

ducting the heated air from the casing to the

Jinterior of the ear, and means to take air

| from the chamber, force it over the heater

and deliver the heated air to the delivery-
pipe, the settling-chamber belng of such a
size with reference to the delivery-pipe that
the body of air in the chamber moves slowly
in its passage from the inlet to the heater.

7. An electric car provided with side seats,
the space under one of said seats being in-
closed and constituting a settling-chamber,
an inlet-opening to admit fresh air from the
oxterior of the car to said chamber, a casing

in said chamber, a heater in said easing, and

means to take air from said chamber, force
the same over the heater to heat the air, and

heater to heat it, and deliver the heated air

5. An electrie car provided with seats, the '
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deliver the heated air to the interior of the

car. - .
8. An electric car provided with side seats,

‘the space under one of said seats being 1n-

closed and constituting a settling-chamber,
an inlet-opening to admit fresh air from the
exterior of the car to said chamber, a casing
in said chamber, a heater in said casing, a
discharge-pipe connected to the casing and
having branches leading to openings In the
central line of the car-floor, av  1eans in
said casing to draw air from saia-chamber,
force it over the heater and deliver the heated
air to said discharge-pipe.

9. In an electric car, a settling-chamber, a
heater, a. delivery-conduit, in said settling-
chamber for delivering the heated air from
the heater to the interior of the car, com-
bined with a valved ventilator in the roof of
the car. | | | |
| 10. ‘Anelectric car provided with side seafs,
! the space under one of said seats being in-

closed and constituting a settling-chamber,

an inlet-opening to admit fresh air from the

oxterior of the car to said chamber, a casing
| in said chamber, a heater in said casing, &

discharge-pipe connected to the casing and
having branches leading to openings in the
central line of the car-floor, and means in
| said casing to draw air from said chamber,
1

air to said discharge-pipe, combined with a
valved ventilator in the roof of the car.
11. In an electric ear provided with seats,
1 the space under one of said seats being in-
closed and constituting a settling-chamber,

force it over the heater and deliver the heated
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an inlet-opening to admit air from the exte- | name to this specification in the presence of
rior of the car to said chamber, a heater in | two subscribing witnesses.
said chamber, means to take the air from |

sald chamber, force it over the heater to heat
-1t and deliver the heated air to the interior Witnesses:

of the car. . Louis C. SMITH,
In testimony whereof I have signed my | GEO. W. GREGORY.

GARDNER C. HAWKINS.
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