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"UNITED STATES

I{AﬂF‘,

IRA A. SALMON,

OF BOSTON, MASSACHUSETTS.

CAR-HEATER.

 SPECIFICATION forming part of Letters Patent No. 227,997, dated May 25, 1880.
Al}pliﬁ&tiﬂn,ﬁled January 6, 1880. o

To all whom it ma Y CONCErn :

Be 1t known that I, IrA A. SALMON of Bos-
ton, in the eounty of Suffolk and State of Mas-
sach usetts, have invented certain new and t use- .
fal Implovement&, in Apparatus for He‘ttma
Cars, of which the following is a <;1>eclh03131011

Mv invention relates especially to heaters

for horse-railway cars, although a similar ap-
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paratus may be used with great advantage
upon a steam-railway car; zmd 1t consistsin a
certain novel construction and combination of
parts, which will first be fully described,.and

then specitically pointed out and dctermmed . _
fication, Figure 1 is a perspective view. TFig.

in the claims.

My object is to provide upc:m the ﬂoormn of
an 01(1111::11'3* street - railway car a sectmn or
space upon which the feet of passengers oceu-
pying the seats may rest, and from which a
sultable degree of heat may be imparted to
keep the lower extremities (,omtortablv warm
without attempting to raise the general tem-
perature of the interior of the car. In fact,
this has aheady been attempted; but, OW'HI‘T

to the peculiar circumstances of street-rmlway |

traffie, 1t has invariably failed, since the re-
peated opening and closing of the doors admits

constant supplies of cold ﬂJiI' causing a great

expenditure of fuel, and rendermﬂ the 1mmu
diate newhborhood of the stove Bth emely un-

. comfmtable by reason of the high degree of

heat necessary in order to retain an equable
degree of warmth. DBesides, the introduction
of even the smallest size of coal stove causes
a great sacrifice of seat-space, and on this ac-
count alone the use of stoves is highly objec-

tionable.

It will De seen from the iollowmg descrip-
tion that I accomplish my purpose without
sacrificing a single inch of the interior space
of the car and I base my invention upon the
well- Lnown fact that when the person is ex-
posed to low temperatures the preservation of
a. suitable warmth in the extremities of the
body will 1ot only prevent any suffering from
the cold, but will insure absolute comtorb and
obviate all danger of taking cold. As the ve-
nousand ar terul circulation approachesclosely
to the surface of the body at the extremities,

1t"is almost invariably at tliese points that

sudden lowering of temperature and conse-

quent chilling oi the whole body takes place, |

o gt N "
I-"I--r'li
 C

Now, 1f the lower extremities are kept warm
by an artificial heat and the upper extremities

are protected by ordinary clothing, the result

will be that the entire body will enjoy the
same comfortable temperature that is produced
by a heater which raises the general tempera-
ture of the interior of the cars. |
It is unnecessary to state the comparison
between my invention and such a device as
that just named in point of economy and con-

~sumption of fuel, since 1t 1s evident that the
difference must be vastly in favor of the former.

In the drawings forming part of this speci-

2 18 a vertical section of Iig. 1. Fig. 3 is a
cross-section of Fig. 2, taken upon the line X
X 1n Fig. 2. Iig. 4 is a view, partly in eleva-
tion -and partly in section, taken, as to the sec-
tional portion, upon a central vertieal plane,
said figure showing certain modifications in
construction. Fig.

said FKig. 4. Ifig. 6 is a plan view, showing
the floor of an ordinary street-car, with the ar-
rangement of seats, the center of the car-body
being broken out in order to show both ends,
whlle the seats are shown somewhat broader

“in proportion to the width of the aisle than is

usual. This change in proportion, however,
1s simply for the purposes of illustration, since
In practice my invention is perfectly a;d‘"bpted
to the ordinary street- ra,ﬂwa,y cars 10w in use
without change.

A 1n the drawings represents the apparatus
1 employ to obta,m_combustlon when using the
hydrocarbon oils or gas as a heating agent.
This apparatus consists of a coil, ¢, of gas-
tubing, passing around the base of the fire-
chamber B, and provided at short intervals
with ordinary Bunsen burners, b, the tube be-

- 1ng connected with a suitable gas-reservoir.

This combustion-chamber B is surrounded by
an annular water - chamber, G, which is con-
nected, by means of a series of short independ-

ent tubeb with an upper chamber, D, said

tubes bemg arranged in alternating series, as
shown in Fig. 5, whereby I am f],blle, to intro-
duce a much larger namber of said tubes than
would be possible under any other arrange-
ment. :
In the center of the fire- pob fbnd exteudmg

D 18 a cross-section of Fig.
4, the seetion being taken upon the line v y of
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downward into the combustion - chamber, is
placed a water-chamber, K, having the shape
of an inverted cone, which extends downward
until its lower and contracted end is slightly
below the plane of combustion in the Bunsen
burners. At this point the chamber L fter-
minates in a pipe, e, which passes outward
through the chamber B.

F' is a condenser, consisting of a dmm hav-

ing a filling valve, f, with a pipe, IV, which
projects upward into the interior ot t-he drum
I, as shown in Fig. 2, and thence passes down-
ward, enfering the chamber D, and having a
short arm, f7/, which opens into the conical
chamber K at a point a little below the level
of the upper ends of the tubes €’ C/ (.

(z is a flue for the smoke and products of

combustion to escape to the outer air, said

flue being either led upward to the roof or

caused to discharge beneath the body of the
car.

H 15 a jacket lmmedla‘rely surrounding the
tubes C/, and perforated throughout a portion
of 1ts surface, as shown 1in Fig. 2, 1n order to
permit free access of air from the exterior, and
thereby support combustion above the fire-
chamber B, causing the flames to surround
the series of water-tubes C’ /. QOutside this
- perforated jacket H.is a second imperforate

3o jacket, H’, open at top or bottom, or both, to

35
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permit .«10@@&;5 of draft-carrents to the Ja(,ket
H, the object of which is to prevent undue
loss of heat by radiation. A third jacket, H”,
having its lower portion perforated like H/, is
placed within the fire-chamber. This jacket
extends down nearly to the foot of the tubes
C/, and its purpose is to direct the draft from
the interior of the heater in such a manner as
to direct the flames mainly upon and around
the tubes (/. It will be seen that in Fig. 2
these tubes are arranged between the outer
and inner jackets, I and ', both perforated
to admit the air, the object being to cause the
draft-currents from outside and inside to rise
to the flue between the jackets, thus causing
the flames to surround the tubes C’ on all
sides.

J and f' are petcocks, the former belun
placed in the condensing - drum I, and the
latter in the water—ch&mber B.

¢ 1s the eduction-pipe, and ¢’ 18 the induc-
tion-pipe, the former passing from the exterior
into the combustion-chamber B and entering
the lower end of the conical water-chamber E.
The induction-tube ¢’ opens directly into the

water-chamber C.

I 1s a pipe connecting the condenser I
with the lower water-chamber, C. The pipe
I/ already described, 1s provided with a check-
valve, ¢, and the pipe I/ has a similar valve,
¢', opening in the opposite direction, to ad-

mit a flow of water downward, but cutting off
all upward currents.

I will now set forth the operation of this
form of apparatus before proceeding to de-
scribe the modifications shown in the remain-
ing tigures of the dmwmgs

|

229,997

The filling or tunnel cock fin the condens-
ing-drum F being opened, the water-chamber
G is filled until the water rises in the tubes C’
and overflows into the chamber EH, filling the
latter also. The proper quantity to be intro-
duced is indicated by the discharge of sur-
plusage through the petcock f*/, which should
be kept open for that purpose until the heater
is filled. This cock is then closed, a door, 1,
leadingintotheinteriorof the casing,isopened,

“and a stream of gas 1s admitied to thecoill ¢ and
ionited at the Bunsen burner 5. The flames

rising between the outer and inner perforated
jackets surround the tubes C’/ C’ and heat the
water contained 1 them with great speed.
As 1ts temperature increases the water rises
in these fubes and overflows into the chamber
H, and as steam is generated it drives the ex-
cess of water in this chamber up through the
pipe I/ into the condensing-drum I, the lower
end of the pipe being in a plane somewhat
below the upper ends of the tubes C/. In this
manner the water 1s always kept At the same
level in the chamber L.

The moment the water rises in the tabe C’
and overflows into the chamber I circulation
begins in the tubes which pass from the heater
over the space to be warmed, and thence return
to the apparatus. In other words, the fluid,
as 1t rises in temperature, flows upward, (1ts

specific gravity being decreased by expansion,)

and as the movement commences the water be-
ogins to enter the chamber C from the return-
pipe ¢'. This sets up a c¢irculation throughout
the whole length of the radiating-pipes, since
the moment water begins to enter the chamber
C from the pipe ¢ it must also fiow out of the
inner chamber, I&, through the educt-pipe e.
As the heat increases this movement becomes
more rapid, the water in the tubes C/ overflow-
ing into the chamber L, passing dowu and out

at 1ts lower end, thence tthwh the lines of

radiating-pipe A" (seen 1n I‘w. 6,) and back
through the pipe 6" into the water-chamber C.

70
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‘When the temperature rises to 210° or 2120

Ifahrenheit and ebullition begins,
pours through these pipes with great velocity,
passing back into the heater so rapidly that
no difficulty is experienced in keeping the tem-
peratare of the radiating-pipes at a high point
throughout their euntire length.

- From the nature of this operation I might

properly term the central chamber, E, the

‘“overtlow-chamber,” since 1t receives the wa-
ter poured into its upper end by the tubes C'.
The circulation in these tubes must be 1nvaria-
bly in one direction—viz., upward. The draft

1s so directed that the flames are driven to-

ward and around the series of tubes C/-and
away from the central or overflow chamber,
concentrating the heat upon the tubes, while
at the same tlme the draft-currents are suffi-
cient to prevent ebullition in chamber E, as
they retain the temperature surrounding said
chamber at a point just below the boiling-
point. Undue pressure, and consequent dan-

| ger of explosion, is thus avoided.

the current .
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~ As steam is generated it is condensed in the

“drum F; but should there be any portion not

condensed it will operate in the following man-
ner: As the vapor passes upward through the
pipe F it will condense in the drum until the
temperature of the water is raised to the point
of vaporization. It will then act to drive the

water in the drum down through the pipe F’/

into the chamber C, the check-valve ¢’ in said
pipe permitting the downward flow, while the
check-valve ¢-in the pipe I preveunts it from

backing into the chamber E. This excess of

water in the chamber C passes up through the
tubes ¢/ and overflows into the chamber K,
whence it is again driven up into the drum
through the pipe T’. It will be easily seen,
therefore, that the moment sufficient vapor 1s
generated in and above the chamber E to drive

~ the excess of water up into the drum the whole

20

weight of the column of water in the pipe K/

~will rest upon and be balanced by the press-

..
20
35

'4.;:,

ure of the vapor upon the surface of the wa-

ter in the chamber E. As fast as this water

is evaporated the loss will be supplied by wa-
ter from the condenser I flowing downward.

into the chamber C, whence it will pass again
through the tubes C’ up into the chamber &,
out through the radiating-pipes, and thence
back into the heater. It is evident, there-
fore, that the condensing-drum F serves to
check the excessive generation of steam, by
which danger of explosion might be incurred.

‘Being situated, as it is, at a distance from the

heater, it will slowly radiate any excess of tem-
perature, and will thereby cause a constant

condensation of the steam, which is driven

from the chamber K up the pipe F/. More-
over, it will operate as a safety-reservoir, to

prevent the water in the heater from falling.

too low, or, in fact, sinking at all, since as long

- a8 any water remains in the drum 1t will fiow

into the water-chamber C and retain the level

at the point where the pipe IF opens into said

~ e¢hamber. The pipe I’ may, however, be con-

45

50

55

nected to and run into the chamber E instead
of the jacket C, and this form of arrangement

is preferable, since the cooler water from the

drum is then mingled at once with the hot wa-

ter in the chamber E and passes at once 1nto
“the pipes without checking the circulation.

If desired, I may employ the steam gener-
‘ated in the apparatus as a heating agent, in

connection with the water-pipes, in the follow-
ing manner: Fig. 6 represents a horizontal

elevation of a heater organized in the manner
“deseribed, with the following exceptions: The

pipe IV, leading from the chamber H, instead

 of rising directly to the drum F,is carried

6o

“downward and passes around the surface to be

heated, where it may be laid side by side with
the water-pipes, or otherwise located, as de-
sired. Thence it returns to the drum, to which
itis connected in the same manner as the pipe

"I, (shown in Fig. 2 and already described.)

" The pipe leading from the condensing-dram

to the chamber C is arranged in the manner

seen in Fig. 2. This arrangement is seen in

is the fire-pot B~

said Fig. 6, F° being the steam-pipe passing
from the dome of the heater downward and
around the flooring of the car, as shownat A",
lying beside the water-pipe A’/. After leaving
the floor the return-pipe ascends to the drum
at 74, the pipe seen in Fig. 1 at I/ being
shown in Fig. 6 at F5. By this arrangement
I retain all the benefits derived from the drum
F as a condenser, and at the same time utilize
a large percentage of the heat which would be
radiated from the condensing-druam.

The heater described in the foregoing pages
is. more particularly intended for the consump-
tion of gas as an agent of combustion.

InFigs.4 and 5 of the drawings I have shown

3

75

30

an apparatus in which hard coal may be burned. -

The sabstitution of coal for gas or o1l neces-
sarily involves important modifications in con-
struction. _ -
A? is the grate, immediately above which
The latter is wholly sur-
rounded by a water-jacket, C% corresponding

with the chamber C in Fig. 2. The tubes (/

 rise from this lower water-chamber, C*; but

instead of overflowing toward the center, as
in Fig. 2, they empty into an annular water-

90

chamber, D? outside. The radiating-pipe

through which the outward flow takes place

95

connects with this outer chamber at E? and

the return-pipe is seen entering the water-
jacket C? at G®.° A condensing-dram 1s used

in this form of heater, of the same form and
arrangement already described, and therefore

not shown in these figures, and the fuel 1s in-
trodnced at the top through a sliding door, d,
in the flne. At the bottom of this flue is a
sectional trap, I, one-half of which slides hori-
tally upon the other portion, the two being
connected by pins running in slots, as partly
shown in Tig. 5 at m. This trap closes the
opening at the top of the reservoir Ly, through
which coal isintroduced, the fire-pot is filled,
and a further quantity is poured into the cy-
lindrical reservoir L, filling it full. This coal

rests upon that iu the fire-pot, and is consumed

100

105

110

in the same manner as in the well- known

base-burning coal-stove. - |
It should be distinctly understood that in
this form of heater the same condensing-dram

and the same general arrangement of pipes 18

required as in that shown in Figs. L and 2. I
have therefore not shown in Kigs. 4 and o
those parts which are merely duplications of
the condenser and its pipes. Atthesame time
I may remark that, except as a precaution
againstleakage, thecondenser is not absolutely
necessary. Theoretically there is no waste of

fluid from my apparatus; but in practice some-

slight leakage does take place, and 1 employ

115

i20

125

the condensing-drum to guard against danger

by preserving the water constantly at the same
level in the chamber E, as already described.

In arranging this apparatus on a car ac-
| cording to my invention, I propose to locate
the heater at one end beneath the seaf, as

shown in Fig. 6. It may, however, be found

I3C

| preferable to place it in the center of the
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car, as belng subjected to less motion, and,
consequently, greatly diminishing the “swash
of the water in the interior of the chamber I,
If placed at the end, however, the chamber
E may be covered by a diaphragm having a
central depression and opening, which will
allow the free circulation of fluid, and at the
same time prevent the violent agitation of the
surface. Its extremely small size and the fact
that its organization renders all dan ger from
heat, smoke, or scorching impossible enable
me to employ the space beneath the seat for
this purpose, and thus avoid the necessity of
sacrificing space needed for other purposes,
I'rom the heater the pipesrun to the flooring,
and thence outward and down the entire
length of the car, passing up both sides, and
finally returning to the heater. I have shown
them as sunk below the plane of the platform

and covered by a grating, through which the

heat may radiate apward. Any other con-
struction by which the same results may be
gained may be suabstituted—as, for example,
instead of a grating, a shallow metal jacket
may be sunk in the flooring and the pipes laid
Being thus wholly inclosed, in some
cases this may prove a desirable change, as
the loss of heat by radiation will not be quite
as rapid as when a grating is employed.

The flne for the smoke and other products
of combustion passes beneath the seat of the
car to the end, and may be either carried 1p>
to the roof or turned downward and discharge
beneath the car. Access is obtained to the
heater by panels, (shown in broken lines in
Ifig. 6.) One may open at the end and upon
the outside of the car, and one in front of the
seat avd inside of the car. If desired, it
would be easy, in place of one of these, to
hinge a section of the seat directly above the
heater, and thus obtain access from above.

As I have already remarked, my apparatus
18 80 contrived that it may be made of less
dimensions than any other heater of which I
have knowledge, while at the same time it is

“Sopowerfulthatit will develop and maintaia the

full degree of heat required throu ghout the en-
tire length of the radiating-pipes even in the
coldest weather. These pipes may beso laid as
to cover a space in the flooring of four, six, or
even eight inches in width, running directly
in front of the seats occupied by passengers.
The diameter of the pipes will in a measnre
determine the number of coils. It may be
found advantageous also to employ a pipe
specially constructed for this form of heater,
and baving a flattened or oval shape, in order
to 1nerease the extent of the upper radiating-
surface.

L-am aware of United States Letters Patent
No. 210,563, granted to me December 3, 1878,
also No. 218,685, granted to W. B. Prall Au.
gust 19, 1879, and make no claim in this ap-
plication to anything shown in said Letters
Patent.

Having thas fully deseribed my invention,

what I claim, and desire to secure by Letters
Patent of the United States, is— |
1. A water-heater for railway-cars having
combined therein the following elements, to
wit: a fire-chamber, an annular water-cham-
ber surrounding said fire-chamber, an overflow-
chamber, Ii, extending from the plane of the
annular chamber upward, and tubes connect-
Ing these two chambers and adapted to con-
duct the water from the annular chamber to
the overflow-chamber E, the radiating-pipes
passing from the overflow-chamber B through
the space to be heated, and thence returning
to the annular water-chamber, all substan-

tially as and for the purpose set forth.

2. The combination, with the annular water
chamber or jacket, of a series of tubes con-
necting it with an overflow-chamber, and an
outer and imner perforated jacket inclosin o the
tubes between them, to permit the passage of
the draft from the exterior and interior, sub-
stantially as and for the purpose set forth.

5. The combination, with an overtiow-cham-
ber, I, and a separate water-chamber, of a se-
ries of tubes connecting the two chambers,
and heating apparatus adapted to act upon or
apply heat to the said tubes, for the purpose
of causing circulation from the water-chamber
through the tubes to the overflow-chamber E,

substantially as and for the purpose set forth.

4. The ecombination, with two separate wa-
ter-chambers opening into each other through
a series of tubes, of a condensing-drum con-
nected by two independent pipes with said
water-chambers, the pipe F having a check-

valve to permit the circulation from said wa-

ter chamber or chambers in one direction onl v,
substantially in the manner and for the pur-
poses set forth. |

5. The combination, with the fire-chamber,
of an annular water-jacket surroundin g the
Same, short tubes rising from said jacket, an
overflow-chamber into the upper end of which
sald tubes discharge, radiating-pipes leading
from said overflow-chamber through the space
to be heated and baek to the annular jacket, a
condensing-drum having a pipe openin o into
the overflow-chamber below the upper ends of
the short tubes, its other end extendin o into
the condenser, and a second pipe leading from
the bottom of the condenser to the annular
waterjacket, the former pipe having a suit-
able check-valve to permit circulation from the
overflow-chamber 1i to the condenser, sub-
stantially as and for the purpose set forth.

. The combination, with the gas- coil a,
having a series of Bunsen burners, b, of the
annular jacket G, the conical chamber E, the
tubes C/, and the radiating-pipes ¢é’, substan-
tially as and for the purpose set forth.

(. The combination, with the jacket C and
chamber E, of the tubes ¢/, the drum F, pipes
7 I, and check-valves ¢ ¢/, substantially as
and for the purpose set forth.

8. The combination, with the jacket H, of

| the inner and shorter jacket, H*, both being
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perforated throughount their lower part, a se-
ries of water-tubes arranged between said
jackets, and a heating apparatus, substan-
131&115r as and for the purpose set forth.

& 9. The combination, with the jackets H and

- H”, of a series of water—-conducting tubes, O/,
~arranged between saild jackets and the outer

. jacket, H’, substantially as and for the pur-

pose set fm th.,

1o 10. The combination, with the heater having
two water- chambers, arran ged as described, of
‘acondensing-drum, its connecting-pipe passing
from the heater dlrectly through the space to
be heated and thence back to the condenser,

15 substantlallv as and for the purpose set forth.

b

11. The combmatmn, with the ﬁoormg of a
street-railway car, of the heater consisting of
the water- ohambers C L, tubes U/, a suitable
heating apparatus, condensel B, zmd pipes LI
¥, and the radiating-pipes e e" laid in said 2o

ﬁODllI]ﬂ‘ and arranged within a- sp&ce in front

of alud parallel with the lines of seats, sub-

stantially as and for the purpose set forth.

In testimony whereof 1 have signed my.
name to this Speclﬁcatwn 111 the presence of 2 5 |
two subscmhmg witnesses.

IRA A. SALMON.
Wi tnesses : |
CHAS. B. TILDEN,

OSCAR LOowW.
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