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PATENT OFFICE.

GEORGE A. PRESCOTT, OF TOPEKA, KANSAS, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, OF THREE-FOURTHS TO WILLIAM M. ABERNATHY
AND WILLIAM WADSWORTH, OF SAME PLACE. *

CAR-HEATING APPARATUS.

- SPECIFICATION forming part of Letters Patent No. 474,404, dated May 10, 1892.
| Appliéatiou filed September 23, 1890, Serial No. 365,888, (No model.) |

To all whom it may concerm: I
Be it known that I, GEORGE A. PRESCOTT,
of Topeka,in the county of Shawnee and State
of Kansas, have invented certain new and
g useful Improvements in Car-Heating Appa-
ratus; and I do hereby declarethatthe follow-
ingis a full, clear,and exact description there-
of, reference being had to the accompanying
drawings, and to the letters of reference

‘10 marked thereon, which form a part of this.

specification. N |
This invention relates to improvements in
car-heating apparatus of that class in which
the heat for warming the car may be derived
1z at will either by means of steam taken {rom
the locomotive-boiler or from a boiler espe-
cially designed for supplying steam to the sev-
eral cars of the train or by means of an aux-
iliary heater located in the car, so that when
20 the ear is atlached to a train provided with
means for supplying steam to all of the cars
it may be heated by steam, and when itis de-
tached from the train or when attached to a
train having no means of steam-supply the
2¢ auxiliary heater may be used. -~ '
~ The invention consists in the matters here-
inafter described, and pointed out in the ap-
pended claims.

In the accompanying drawings, illustrating

30 my invention, Figure 1 is a sectional plan
view of a car containing a heating apparatus
embodying my invention; Fig. 2, a longitudi-
nal vertical section of one end of the car, taken

on line 2 2 of Tig. 1; Fig. 3, a vertical cross-

35 section of the car, taken upon line 3 3 of Fig.

1. TFigs. 4 and 5 are enlarged detail views of |

parts of the heating apparatus. Fig. 6 1s a
diagrammatic view illustrating more clearly
the system of steam and hot-water circula-

40 tlom. | - o
In said drawings, A indicates the car-body;
B, a series of connected hot-water-circulating
- pipes located within the lower part of the car,
and C a series of connected steam circulating
45 or condensing pipes located in the upper part
of the car, preferably above the level of the

pipes B. |

D indicates a separating-chamber to which

| such manner that water circulating in the

pipes passes through the chamber, and to the
top of which the steam-pipes are connected,
said chamber being located above the level

of the water-pipes, which are filled with wa-

ter to a point which will bring the water-line 55
within said separating-chamber. -
E indicates a water-heating chamber lo-
cated in the lower part of the car and con-
nected in circuit with the water-pipes I. |
- D’ indicates a pipe leading from -the heat-
ing-chamber E to the separating-chamber D

60

and entering the latter at a point below the

water-level therein. -
F indicates a heating-coil of pipe of any
desired form, the same being located within 63

‘a heating stove-or furnace F’, located within
the car.  Said stove or furnace and the coil

therein form a water-heater of familiar con-
struction. The heating-coil ¥ is connected
at its lower end through a pipe ¥* with the vo
heating-chamber E, and is connected ab 1ts
upper end with the pipe D’ by an ordinary
T-coupling D% The pipe composing the said

» heating-coil F may, however, if preferred, be

extended to the separating-chamber D. 75
B’ indicates a pipe leading from the lower
part of the separating-chamber D to a
“header” B? connected with the series of
water-circulating pipes B at the lower part of
the car. - o 80

C’ indicates a pipe leading from the upper -
part of the separating-chamber D to the
steam-circulating pipes C at the top of the
car. - | -

( indicates a steam-supply pipe extending 8g
from end to end of the car, preferably be-
neath the floor, and provided with suitable
couplings or fittings to adapt it to be readily
connected with similar pipeson adjacent cars
of the train,theseveral connected pipes serv-

90

‘ing to convey steam from the boiler to thesev-

eral cars. | |
G’ indicates a branch steam-supply pipe
rising from the main steam-supply pipe to a
point above the water-level iIn the water-cir- 93
culating pipes and then extending down-
wardly to the water-heating chamber. bdaid

the water-circulating pines are connected in | pipe G’ is provided with a valve g, adapted

50
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to shu't off the supply of steam from the | struction being such that the steam is per-

1o

boiler when desired or to close communica-
tion between said pipe G’ and the pipe G
when the car is disconnected from the loco-
motive or the rest of the train or when it is
desired to heat the car by means of the auxil-
iary -heater.
extends at its lower end to the bottom of the
heating-chamber K and is adapted to dis-
charge steam into said chamber for heating

the Wa,tel therein, as hereinafter more fully-

pointed out.

B3 indicates a water-return pipe Jeading
from the hot-water-circulating pipes B at the
bottom of the car to the lower part of the wa-
ter-heating chamber K and adapted to con-

vey the wa,ter back to the heating-chamber

~ after it has passed through the several pipes

_3 ]

3. The Steam—-euculatnw pipes C at the top
of the car embrace lonfrltudmal pipes ¢ ¢,
which extend from end to end of the car and
connect with each other by flat vertical coils,

which in the instance illustrated are located -

at each end of the car, near the top thereof.

"The end of the pipec’isbent orcarried down-
wardly, and with the same, above its lower
end, 1s connected an open 1003,1 water-return

pipe C?, as shown more particularly in Figs.
1 and 3 which extends downwardly and is
eonneeted with the water-pipe B’ which con-
nects the water-circulating pipes with the bot-
tom of the heating- chamber.

C? indicates a water tank or receptacle be-

low the level of the steam-circulating pipes

35

40

45

50

55

and above the water-line of the w &ter—pipeq
B, and C*a pipe connecting the steam-pipe ¢’
Wlth said tank, said pipe (it being connected
with the lower end of the Steam-plpe below
the point at which the return-pipe C* is con-
nected therewith. A valve ¢ in said pipe
Ctis adapted to close the same to prevent
the passage of water from the steam -pipe
¢’ to the tank or receptacle C° when the aux-
iliary heater is in use. C° indicates a pipe
leading from said tank or receptacle C*down-
wardly through the bottom of the car and
opening into the main water-return pipe H,

which leads back to the locomotive or to the

vicinity of the steam-generatorin case a sepa-
rate boiler 1s carried on the train. The pipes
C* and C° constitute in effect a single return-
pipefor water of condensation from the steam-

circulating pipes, inasmuch as the tank C3
does not affect the action of said return-pipe,
except to accumulate water of condensation

- for use, in the manner hereinafter set forth.

G

The operation of my improved heating ap-
paratus is as follows: When it 1s desired to

~heat the car by steam taken from the locomo-

tive-boiler, the other cars in the train being
all equlpped with similar apparatus and the
steam and return pipes connected together
from car to car so as to establish communi-

cation with the boiler,the valves ¢ and ¢are

opened and steam then enters through the
main steam-supply pipe G and the branch

The branch steam-supply pipe

mitted to escape from the pipe G’ into the
water. It is obvious that the steam entering
the heating-chamber will heatthe water there-
in and will produce an upward current or cir-
culation of water through the said chamber
and through the pipe D’, colder water from
the above meanwhile entering said chamber
through the return-pipe B°.
ing in the pipe D’ passes into the separating-
chamber D and flows downwardly therein,
while steam liberated from the water in the
chamber rises through the pipe C’ and passes
into the circulating-pipesC. The heated wa-
ter passes from the chamber D downwardly
through pipe B’ and enters the circulating-

pipes "B at the lower part of the car, from

which, after it has passed through said pipes
and by its circulation therein Imparted a

greater portion of its heat to the air within
the car, it returns through the pipe B? into
the bottom of the watel-heatmﬂ' chamber K.
The steam passing through pipes C loses a
oreater part of itsheat a,nd 1s condensed.
water of condensation as it passes down-
wardly through the depending part of the
pipe ¢’ flows past the end of the local return-
pipe C° and passes through said pipe Ctinto
the tank or receptacle C3.
sald tank passes downwardly through the
pipe C° to the main return-pipe II below the
car, and thence back to the vicinity of the
bmler where it is ptefembly used for feed-
ing the same. ~

If the car is detached from the locomotive
or if the train is not equipped with the nec-
essary steam-supply apparatus, it becomes
necessary to heat the car by means of the
heater located within the same. In this case
the valves g and ¢® are closed, thus shutting
off all communication between the circulat.
ing-pipes and the steam-supply .;md water-re-
turn pipes G and H.

Fire being made in the heater I" the coil
I therein mll become heated, and the heated
water and steam generated in sald coil will
rise through said coil, passing through the
connection D? into the pipe D’, and thence
into the separating-chamber D, when the wa-

The water ris--
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ter will pass downwa,ldly tluoun*h pipe B*to

‘the pipes B, as before, and the steam will as-
cend thlouvh pipe C’ and pass into the steam-

pipes C. VVatel returns, as before, through
the pipe I3° into the bottom of the (*ha,mbel
K, flowing through the latter into the pipe F?,
and thence back. into the bottom of the heat-
ing-coil F. 'The steam meanwhile passes
thmufrh the circulating or condensing pipes
at the top of the car fmd parting with 1ts
heat, becomes condensed ﬂlﬁld the watel of
conden%dtmn retfurns through pipe ¢/, passes

120

I25

down through the open local return-pipe C?*

to return-pipe 3% where it mingles with the

returning water and passes 1nt0 the bottom

of the chamber K. If] 1s thus seen that by my
improved construction both a steam-circula-

p1pe G’ into the heating-chamber E, the con- | tion and a hot-water- circulation system are

132
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‘at its lower end with the water-heating cham-
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pmwded each operating independently of | supply pipe, Whlle atthe same time a construe-

the other, sofar as the circulation of the steam
and water is concerned, and each deriving 1ts
heat from the same source. -

The diagram Fig. 6 illustrates more clearly
the construction and operation of my im-
proved apparatus for heating the car. In
said figure I indicates the Steam-suppl‘y pipe,

‘which is ar ranged to discharge into the water-

heating chamber J. K is the pipe leading
from the water-heating chamber to the sepa-
rating-chamber I.. M indicates a water-cir-
uﬂatm opipe,whichis connected with the sep-
arating- ehambm L and with the bottom of
the water- heating chamber by a pipe M/, and
N is a steam cnculatmy or condensing pipe,
which is connected with the return-pipe G
by means of the escape or return pipe N/,
provided with a valve =, and with the heat-
ing-chamber by the open "local return-pipe P.
Q is a local heating-coil, which is connected

ber and at its upper-end with the pipe IL.
When the car is heated by steam from the
steam-supply pipe, the water and steam rise
throngh the pipe K and pass into the sepa-
atmmchamber firom which the water passes
tothe cncuhtmw -pipes M, and thence through
the pipe M’ ba,clx to the heatmn*-eh&mbel T
Steam meanwhile passes from “the separat-
ing -chamber into the pipe N and 18 there
condensed, the water of condensation return-

ing to the Steam-frenemtor through the pipe
| ’\T’ the valve n belnn' at this time open and

the steam which condenses in the pipe P re-

turning to the water - heating chamber J.

When the car is heated by the local heater,
the valve n is closed and the hot water and

‘steam from the coil Q rise and pass into the

separating-chamber, from whence the hot wa-
ter circulates throughthe pipe M and returns
through the heating-chamber J to the lower

end of the coil, while steam passes into the
pipe N, and, bemﬂ' there condensed, the water

of eondensatlon returnsto the heatmﬂ'-cham-

ber J through the open pipe P. The said.

open or local return-pipe I’ is connected with

‘the steam or condensing pipe N at a point
above that at which the pipe N’ is connected

therewith, so that when the valve n 1s open
and the car is being heated by steam from
the supply-pipe watel of condensation flow-
ing from the steam-pipes M will notenter the

Sald local return-pipe P, but will pass out |

through thereturn-pipe N" and will thus pre-
vent the system of pipes bemﬂ filled above

the water-line therein, as Would occur by
condensation of steam if the pipe N’, ar-

ranged and connected as described,
abseunt. I)y

were

condensing pipes at a point below that at
whieh the local return-pipe connects there-
with, the heating system on the car is adapted
for use 1n e’onn'e(,tlon with either a steam-sup-
ply or local heater by the employment of one
valve only in addition to ‘[hat in the o,tf-a.a,m—

the connection of the wvalved
return-pipe N’ with the steam circulating or

tion is obtained whleh 1s simple, convenient,
and safe.
The construction shown in Fig. 7 18 not in

.t
e

70

itself new and is illustrated merely for the
purpose of making clear the operation of the o

apparatus as a whole |
As a further and separate 1111plovement for

75

the purpose of preventing noise in the escape -

of steam from the supply-pipe into the heat-
ing-chamber, and to facilitate the heating of
the water by thesteam,lextend thesald steam-

‘pipe into the sald chamber and prowde the

same with a series of branch pipes g’ ¢/, each

S0

of which is perforated or provided with small -

apertures for the escape of the steam into the.

water within the chamber. These perforated

or apertured branch pipesare each surround-

ed by a jacket or short tube ¢° as illustrated
in the drawings. By this construction the
steam 1S broken up into small jets as it es-
capes from the supply-pipe, and these jets
after entering the water are further bmken
up by stukmo* the Jaclcets or tubes g A

rapid heating of the water is obtained by this
eonstruetlon inasmuch as the steam and wa-

90

ter are thorounhly mixed and the heat thus

quickly imparted to and distributed through
the water in the heating-chamber.
- I find that by the employment of means

such as herein shown for breaking up the
steam into small jets as it mingles with the
water

the objectionable noise commonly
caused by the discharge of steam into the

water is entirely done away with. Pipes or

05

100

nassages arranged todischarge the steaminto

the water tth'[]*Th a plmahty of perforations
or apertures may be arranged in a great va-
riety of different ways, and the pa,rtleulm
construction shown, in which the main pipe

is provided with a plurality of apertured
Jbranches, is not therefore essential.

Asastill farther and separateim provement

I provide a pipe f, leading from the tank or

receptacle C° to the sepamtmw .chamber D
and provided with a shut-off valve /. Dy

rcs.

170

reference to Fig. 8 of the drawings it will be

observed that the pipe C° opens intosaid tank
C? at a point considerably above the bottom
thereof, and that therefore condense-water
from the steam-circulating pipes will accu-
mulate and remain in said tank or chamber
(% DBy means of the pipe f and valve f/ this
condense-water may be drawn off and passed

back into the water-circulating pipes in case
‘the water-supply therein becomes low. It

will be observed that the valve ¢*in the return-

‘pipe leading from the steam-circulating pipes

is shown as placed in said pipe between the
tank C° and the steam-circulating

This arrangement of said valve 1s preferable,
inasmuch as it serves to prevent-an accumu-
lation of water of condensation in said tank
when the auxiliary heateris in use and a con-
‘sequent diminution in the supply of waterin -
the pipes, and therefore obviates the neces-
sity of replenishing the waterin said pipes, as

pipes;

115
120
125

130
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. would be necessary in case the condense-wa- | live-steam-supply pipe, a water-heating cham-
. terwerepermitted to accumulatein said tank. | ber into which said supply-pipe. dlscharges- EEERES

S P TR TP AR On.the other ha‘nd 'When -Steam from the 1000- sepmatmﬂ*-chambel, & plpe leadmﬂr upwardly' 70

CiLiiniiiiriiiniiiiiew 551‘011 of water of eonde‘n‘satmn ' Wlthm the.; :chambel an autlha‘r’y W&ter-heate.' prom_ded;f SEEE
T T ﬁs%tea;m-plpes and by openmu‘ the valve ¢? this { with a c&oilz in communieation at ifs opposite - -
o water is permitted to passinto the tank (3, { ends with the water-heating chamber and - -
oo where 1t wiil aceumulate until 16 reaches the | separating-chamber, water-circulating pipes 75 -
= level of the overflow-pipe C% when the sur-|{ communicating with the soparating-chamber =
i o 1o plus of sald water of coudensatlon will pass | and with the watel -heating chamber, a steam- =
ool thI'C}Uﬁ‘h said . plpe to the main return- s*:co_nde:nsmg_p_lpe_leadmﬂ' :fI:OI:ll the 1301) of - thei_f S

S pipe H.o 1 also provide any suitable and con- | separating-chamber, anopenlocal return-pipe -
SRR D T R rvement fmm of eouneetlon or Valve, as f2 10- | s'for wa,ter of eondensatmn conneetedw1th sald 8o

o I-n-mder_m dmw _off_ _W_ater.fmm the xvater-- | :connected "mth _the; Smd %te&m _crmdemmﬂ‘- | -
-~ pipesin case the accumulation of water of | pipe, substantially as described.. :.'585: -
. condensation in the steam-circulating pipes | 2. A car-heating apparatus . COIHDI‘ISIHD‘ a

L 20 .-brmgﬁ the Wa,teI level conmdembly a,bove_the; :‘ ;Il_ve-;steam—bupply plpe_;, & w&-‘rel he&tmﬂ' eham-. o

............................

S édérai,m.plped- eommumedtmmmth the _t(}p_ OI ;S@p&l&tlﬂ”-bh&[ﬂbel‘ aplpe leadmﬂ' upwa,rdly;-; S

oo sald chamber and plOVlded with a valve d’. | from the heating-chamber to the sepdr’atm - Q0
o Inva steam-heatmg. apparatus of the gen- | ehamber, an aumhavy water-heater provided -
oo 25 eral character above set forth means may be | with a croil: in communication at its opposite -
I S P --:.emploved different from those shown for heat- | ends with the water-heating chamber and -
. ing water by steam, it being obvious that the | separating-chamber, water- cuculatmﬂ' pipes . ..

SR R frenera,l advantages gained by theuseof steam | communicating with the separating- chamber 95

R P :.,:;md water eneulatmfr pipes arranged in con- | and with the bettom of the water-heating: -
. 3o neection with main and local. return- pipes for | chamber, a steam-condensing pipe lea,dmww SRR
o water of condensation cin the ‘manner de- | from Ule top of the sepma,tmﬂ*-eha,mbei an -
oo seribed is obtained  whether the water is | open return-pipe for water of condensation,

riiriiTiiiiiiariiiiioia s.h:ea,ted 1n the partwulm mannel herem shown-: z-connected With Sﬂid condensinﬂ* pipe and 100

35 0E_econ0m3 in fuel consumptmn &I‘lSlDU‘fl om and a retum or d1scha1 ge pme connected wu:h
the fact that all of the heat in the steam is | said steam-condensing pipe at a pomt below
atilized in heating the car, inasmuch as the | that at which the local return-pipe is con-
steam 1s entirely or to a great extent con- | nected therewith and provided with a valve, 105
‘densed in said steam-circulating pipes, and is | substantially as described.
40 thus caused to part with most of its heat. 3. A car-heating apparatus comprising a
- Anotherimportantadvantage gained by the | live-steam-supply pipe, a water-heating cham-
nse of the steam - circulating pipes is that | ber into which said supply-pipe discharges, a
‘when the auxiliary heater is being used and | separating-chamber, a pipe leading from the 110
the circulating-pipes are closed entirely from | heating-chamber to the separating-chamber,
45 communication with the outside air liability | an auxiliary water-heater provided with a
of a dangerous pressure in the system is ob- | coll in communication at its opposite ends
viated, from the fact that the steam is being | with the heating-chamber and separating-
eonstantly condensed within the steam-circu- | chamber, water-circulating pipes communi- 115
lating pipes, the condensation commonly be- | cating with the separating-chamber and with
so ing so rapid as to prevent any great increase | the water-heating chamber, a steam-condens-
of pressure under conditions that commonly | ing pipe leading from the top of the chamber,
obtain in such heating appamtns an open local return-pipe for water of con-
A great disad Vanta,{re arising from heating | densation, connected with said condensing- 120
devices using hot water only, as heretofore | pipe and leading back to the water-heating
55 made, is that in such devices there 1s practi- | chamber, a tank for water of oondensatmn
cally no steam-space or condensing-surface, | located above the level of the water- cweu]at- '
so that any considerable increase in tempem-' ing pipes, a valved return or discharge pipe -
ture rapidly produces a high degree of press- | leading from the condensing-pipe to the said 125
ure within the closed pipes of the apparatus. | tank, and a return or discharge pipe for wa-
6o In the construction herein shown,on the con- | ter of condensation, opening into the upper
~ irary, the steain-circulating pipes contain | part of said tank and leading downwardly
such a large area of condensing-surface that | from the latter, substantially as deseribed.
the hottest fire which can be made in the| 4. A car-heatmﬂ' apparatus comprising a 130
heater will fail to make steam fast enough to | live-steam-supply pipe,a,water-heating cham- '
65 produce a dangerous pressure. - ber into which said supply-pipe discharges, a
I claim as my invention— vertical pipe leading into said chamber, con-
1. A car-heating apparatus comprising a | nected with said steam-supply pipe and pro-
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vided within the chamber with a plurality of "

horizontal branches provided with steam-exit
apertures or perforations, tubes within the
chamber surrounding the apertured or per-
forated branch pipes, and water - circulating

pipes in communication with said water-heat-
ing chamber,substantially asand for the pur-

pose capemﬁed |

5. A car-heating appmatus comprising a
live-steam-supply pipe, a water-heating cham-
ber into which said supply-pipe disehm*ges, aQ
separating-chamber, a pipe leading upwardly
from the heating-chamber to the separating-

chamber, an auxiliary water-heater provided

with a coil in communication at its opposite
ends with the water - heating chamber and

separating-chamber, water-circulating pipes

communicating with the separating-chamber
and with the water-heating chamber, a steam-
condensing pipe leading from the top of the

separating - chamber, a water-tank located

above thelevelof the water-circulating pipes,

an open local return-pipe for water of con-

densation, connected with said condensing-

pipe and leading back to the water heatmﬂ'
chamber, a valved return or discharge plpe'
also eommumcatmo with the said steam. con-

densing pipe and leadma* to the said tank, a
water return or discharge pipe connected with

the upper partof the tank and leading down-

wardly therefrom, and a valved outlet upon
the tank, sub%t&ntlally a8 described.

6. A car-heating apparatus comprising a b |

live-steam-supply pipe, a water-heating cham-

ber into which said supply-pipe discharges, a
separating-chamber, a pipe leading nupwardly

from the heating-chamber to the separating-

35

chamber, an auxiliary water-heater provided

with a coil in communication at its opposite
ends with the water-heating chamber and
separating-chamber, water-circulating pipes
communicating with the separating-chamber
and with the water-heating chamber, a steam-
condensing pipe leading from the top of the

separating-chamber,an open loeal return-pipe

for water of condensation, connected with said
condensing-pipe and leading back to the wa-
ter - heating chamber, a water- tank located

above thelevel of the water-pipes, a valved re-

10

45

turn-pipe, also connected with said condens- 50

ing-pipe and leading to the tank, a return or
discharge pipe connected with the upper part

of the tank and leading downwardly there-

from, and a pipe extendmﬂ from the bottom of

sald tank to the water- mrcula,tmn' pipes and
provided with a valve by which water may be
allowed to flow from said tank to the circu-

55

lating-pipes for replenishing the latter, &,ub- -

stantially as described.

In testimony that I claim the foregoing as 66

my invention I affix my swnatnre in presence

of two witnesses.
o GEORGE A PRESCOTT
Witnhesses:
I&. M. COOKRELL
J. R. MCNARY.
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