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Specification forming part of Letters Patent No. 35,77, dated May 6, 1862. 

To a Z ulo 17 v it Trvaly co 1. ce77: 
Be it known that I., E. Y. ROBBINS, of the 

city of Cincinnati, county of Hamilton, and 
State of Ohio, ha ve invented an Improvement 
in the Method of Warming and Ventilating 
Dwellings, School - Houses, Churches, Rail 
road-Cars, &c.: and I hereby declare that the | | by hot-Water pipes or steam-pipes, or by hot following is a correct and full description 
thereof, reference being lad to the accompa 
mying drawings, svlich form a part of this 
specification. 
The improvement ("osists, maily, in ap 

plying the heat to the entire lower part of the 
room to be vVarnec, So that it shall be at least. 
as warm at the floor as at the ceiling, in con 
nection with the use of a Very large nom-me 
tallic warming-surface kept at a lov tempera 
ture, against which the fresh air aftervard to 
be admitted into the room is nade to circu 
late, so as to warm it only to such a moderate 
degree that when it enters the room it shall 
remain in the lower part, where it is wanted 
for respiration, and not rise at once to the 
ceiling, asisthecase with our present methods 
of heating. The heat is in general generated 
belovy the room or rooms to be varmed and 
maybe carried up by means of hot water, 
steam, or hot air, as I do not confine myself 
to any one medium or agent of conduction. 
In case of u sing hot water or Steam I make 
the boiler 13, Figures 1 and 8, of a cylindrical 
oroval cylindrical shape, the fire being every 
where surrounded by a casing of water, W", 
Figs. 1 and S, except in front, where the door 
b, Fig. 8, and smoke-pipe care placed. 

B, Fig. 1, represents a front View, and A, Fig. 
8, a longitudinal section, of the boiler. 
To increase the extent of Water-Surface ex 

posed to the fire, I place a hollow plate filled 
with vVater in the interior of the fire-cham 
ber, which communicates with the water im 
the side casing, extending back to within a 
fevy inches of the back end of the fire-cham 
ber. This plate is shown at A, Figs, 8 and 1. 
The fuel being puf in at the doorb, Fig. 8, the 
flame circulates backwald bellow and forvard 
above said plate, as represented by the arrows. 
R, Fig. 1, represents the interior of a room, 

church, or railroad-car. Immediately below 
this room and bounded above by the floor of 
the room and below by a surface of lath and 
plaster or other suitable materialisa space, C, 

i Fig. 1, extending under the entire room, orthe 
greater part of it, which I call the “ hot-air 
chamber º or“ reservoir of heat.” This hot-air 
chamber does not open into the room, and the 
air in it has no communication with the airin 
the room, asit is not designed for respiration. 
This hot-air chamber may be heated either 
air from a furnace being thrown into it by 
theordinary pipes leading from such furnaces. 

| In this latter case the air must be kept belov 
a burning temperature, or else the floor must 
be made of non-com bustilole materials, such 
as tilles, &c. 

Fig. 2 represents a horizontal section of this 
hot-air clhamber heated by hot-water pipes. 
The hot water rises through the pipe P, Figs. 
S and 1, from the top of the boiler, and, flow 
ing in to the expansion-tub T, Figs. 1 and 2, . 
passes thence through the coils of the pipe 
j), Fig. 2, and returns to the bottom of the 
boiler through the pipe Pº, Fig. 8. 

S, Figs. 1 and 2, is a safety-pipe leading 
from the expansion-tub to conduct off any 
Steam or an Overflow Of lhot water in case the 
heat should become, too intense. The rising 
of the water in the expansion-tub may, by 
means of a float connected with a rod orchain 
eXtending down to the furmace, be made to 
close a damper and so check the fire. 
The arrangement of the pipes for warming 

the hot-air chamber, whether containing hot 
Water or steam, may be varied at pleasure. 
If hot air is used, after being made to circu 
late through the hot-air chamber, it may be 
carried back to the bottom of the furnace 
through a return-pipe, as the water returns 
through the pipe Pº, Fig. 8, to the bottom of 
the boiler, thus causing the same air to circu 
late continually and so economizing heat. If 
the floor is made of boards, as it may bewhem 
hot wateror steam is used for warming, there 
may be placedl in the middle of the room or 
in any other part of it a piece of tille-work, 
VV, Fig. 6, of any shape or pattern which may 
be fancied, in and level with the floor, which, 
becoming warmer than the boardfloor, would 
be convenient to warm the feet on comingin; 

i but as the heat from the hot-air chamber or 
reservoir of heat will not only be conducted 
upward through the floor, but also down 
ward through its lower boundary, (repre 
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sented by the horizontal line between C and 
F, Fig. 1.) the under surface of this lover 
boundary is put to a very valuable use as a 
large non-metallic varming-surface, for the 
purpose of Warming to a moderate degree 
(say from fifty-five to sixty-five degrees) the 
fresh air, Which is afterward admitted into 
the room near the floor for respiration. The 
warmith of the floor itself will correct any 
Want of temperature in this fresh air, while 
its being at a lower temperature than the 
body of the air in the room will keep it in the 
lower part of the room,where it is wanted for | 
respiration, and only the vitiated air from 
the lungs and skin, being lightest, vill rise and 
escape at openings above. The Space, them, 
represented by F, Fig. 1, between the lover 
boundary of the hot-air chamber or reservoir 
of heat and the ordinary ceiling of the room 
below, is used for vyhat I term the “ fresh-air 

i chamber.” The fresh airfrom without, being 
brought in through an air-duct, (represented 
by A, Fig. 1) enters this fresh-air chamber Rº 
from the under side, and, flowing in all direc 
tions against the lower boundary of the hot 
air chamber, becomes varmed to a moderáte 

- temperature, and, rising, enters the room all 
around the Sides a little above the floor 
through a perforated board or a slit extend 
ing around the room B', Fig. l. 
When it may be thought best, the hot-air 

chamber may be continued upward around 
the bottom of the walls a foot or tvo above 
the floor, or as high as may be found neces 
saryto warm the room. This would probably 
be found best in School-houses, churches, &c., 
where many persons are crowded together, 
requiring a greater amount of ventilation, and 
consequently a greater expenditure of heat. 
In Such case the fresh-ai? chamber Should ex 
tend upaShigh as the hot-airchamber. Insuch 
rooms, also, the openings for the admission of 
fresh air should not only extend around the 
lover part of the walls, but should alsobemade 
under Seats or at other convenient places in 

- the interior of the room. Openings should, 
of course, be made in or near the ceiling with 
tubes to conduct away the foul air as it rises. 
When a large amount of Ventilation is re 
quired, as in School-houses and other public 
buildings, Some mechanical force, as steam 

: power, should be used to force in fresh air 
and drive out the vitiated air; or a wind 
Wheel, With a govermor and self-adjustable 
Wings, sothat its motion Would be nearly uni 
form whether the winds were rapid or slov, 
might be cheaply erected to assist ventilation. 
The floor of rooms varmed in this manner 
should be put down in sections or panels with 
screws N, Fig. 6. At least there should be 
such panels placed wherever there are joints 
in the pipes below, So that they may be easily 
taken up in case of leakage in the pipes. 

In cases where it may be preferred to warm 
the lover rooms or first story by grates or 
other ordinary method this system may be 
applied to the warming of the upper rooms 

as follovs, using the waste heat from the fire 
below for that purpose: Within theordinary 
brick flue or chimney I place a Smaller flue, 
of proper shape and size, made of sheet-iron 
or other suitable material, leaving a Space all 
a round between it and the Sides of the Chim 
ney. A horizontal section of Suchan arrange 
ment is represented at E, Fig. 3. This chan 
nel between the inner Smoke-flue and chim 
ney opens bellow behind the grate into the 
external atmosphere orother convenient Sup 
ply of air. This air, becoming heated by 
contact with the Smoke-flue, (up which three 
fourths of the heat from an ordinary grate 
fire, passes,) rises in a current. At or just 
below the level of the floor of the upper room 
or second Story this ascending current of hot 
air is obstructed, or, rather, turned inward, by 
a plate or diaphragm, E, Fig. 5, which repre 
sents a side view of a chimney so arranged, 
and made to circulate through pipes in a hot 
airchamber under the floor of thisupper room, 
as shown in Fig. 3, which represents a hori 
zontal section of the chimney and the sys 
tem of pipes through which the air circui 
lates in the direction of the arrows. The air 
returning into the channel in the chimney 
above the diaphragm E, Fig. 5, again ascends 
upward. These pipes should be made of dif 
ferent materialsand of different shape in their 
different parts, as hereinafter more fully de 
scribed, beginning where the air is hottest in 
a round pipe of bad conducting qualities, as 
clay or tin, and ending in a broad flat pipe of 
good conducting qualities, as sheet-iron, so 
as to distribute the heat uniformy through 
out their length, Fig. 3; or the hot air, being 
conducted in a pipe orpipes to the part of the 
hot-air chamber farthest from the chimney, 
may be allowed to flovout through the vhoie 
hot-air chamber as through one broad flue, 
and So return to the hot-air Channel in the 
chimney. To promote ventilation, openings 
should be made from the ceilings of the sev 
eral rooms into this hot-air channel to carry 
off the foul air of respiration. Of course a 
fresh-air chamber should be provided belovy 
this hot-air chamber, as before described. In 
stead of using hot air, the Waste heat of the 
flue or chimney may be applied to heating 
Water in a coil of pipes all a round the Sides 
of the chimney from the grate belov up to 
the floor of the room above and there circu 
lating through a hot-air chamber, as before 
described. M 

In applying this system to the warming of 
railroad-cars the boiler or furnace should be 
suspended in a box bellow the car E/, Fig. 7, 
With a trap-door opening from the aisle of 
the car down into said box for the purpose of 
getting down into the box to make the fires, 
d\c. The Wood Or other fuel Should also be 
placed in this box, so that the dirt will be 
kept Out of the car, a trap-door being made 
in the bottom Or Side Of the box to throw 
out ashes and dirt. Thus the car Will be left 
clean and clear for the Occupation of passen 
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gers instead of being occupied by stoves and 
wood-boxes, which novy usually displace about 
six passengers in each car; also, by Warming 
a car by this plan, passengers will be equally 
comfortable in every part of the car and the | 
feet vill be kept as warm as the head. The 
box for containing the furnace, fuel, ?c., 
should be attached to the bottom of the car 
by means of links, staples, and bolts, or by 
screws and nuts, so as to be capable of being 
removed in s miner and again replaced in 
winter. The agent for Warminga car (as was 
said of the warming of rooms) may be either 
hot water, Steam, or hot air. 

In Warming cars by hot-air pipes, i nas 
much as these pipes, if made of the same ma 
terialand shapethroughout theirentirelength, 
would be mnich hotter near the firmace tlan 
at a distance from it, they slhould be male of 
dlifferent material and of diferent shape in 
their diferent parts, beginning at the furmace 
in a round tin or double pipe, g, Fig. 9, chang 
ing at some distance from the furnace into a 

- roundsheet-iron pipe, and gradually flattening 
near the end of the car. It Should return in 
a broad flat sheet-ironflue, h, Fig. ), so that the 
heat shall be distributed as nearly as possible 
uniformly tlhrouglout the entire length of the 
pipe. This the bottom of the car Will be 
varmed equallythroughout its entire length. 
The fresh air, being brought down in pipes 
from the top of the car andl made to enter at 
several places along under the center of the 
car, between the lover floor or ceiling under 
the joists at the bottom of the car and the 
lower boundary of the hot-air chamber, cir 
culates against the latter, and, becoming 
slightly warmed, enters at numerous open 
ings along the sides of the car near the floor, 
as before (lescribect in case of the room R., 
Fig. 1, the foul air passing out through the 
usual openings at the top of the car. 

VVhat I claim asmy own invention, and de 
sire to secure by Letters Patent, is 

8 

1. The arrangement of the hot-airchamber 
or reservoir of heat for varming the floor and 
lover part of the walls, in connection with 
the arrangement for the introduction at the 
bottom of the room of moderately-warmed 
fresh air which has not been in contact with 
the hot metallic Surface either of hot-water 
pipes or steam-pipes or of a stove or furmace 
orany other highly-heated surface, substan 
tially as above set forth. 

2. Thé se of the lower and outerboundary 
of the hot-airchamberas a large non-metallic 
Warming-surface for the purpose of warming 
to a moderate degree the fresh air before it 
enters the room, substantially as set forth. 

3. In case of warming the upper rooms by 
the wastelheat of the fire in the lower story, 
the arrangement of an inner smoke-flue with 
in the brick flue or chimney E, Fig. 3, and 
the diaplhragm E, Fig. 5, for turning the cur 
rent of hot air rising between this inner 
smoke-flue and the sides of the claimney in 
ward under the floor of the upper room for 
varming it, or any equivalent device, sub 
stantially as set forth. 

4. I using lot-air pipes for Warming cars 
or rooms, the naking of Sail pipes in their 
clifferent parts of different materials and of 
diferent, shapes, so that their conducting and 
radiating pover shall increase as the distance 
from the furnace or Source of heat increases 
and as the temperature of the air within them 
decreases, so that they shall distribute the 
heat as nearly uniformly as possible through 
out their entirelength, substantially as above 
set forth. 
This 16th day of April, in the year of our 
Orel. 862. 

E. Y. R()3BINS. 

VVitnesSes: 
Z. C. ROBBINS, 
lDAVID. A. BU. R.R. 

  


