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UNITED STATES

PaTENT OFFICE,

JAMES A. SKILTON, OF BROOKLYN, NEW YORK.

HEATING AND VENTILATING APPARATUS AND SYSTEM.

SPECIFICATION forming part of Letters Patent No. 445,763, dated February 8, 1891,
. . Application filed November 2, 1889, Serial No, 629,040, (No model.) |

- To all whom it may concern: |
Be it known thatI, JAMES A. SKILTON, aftho

“eity of Brooklyn, eountyome xS, and State of
- New York, have invented a new and useful

Improvement in IHeating and Ventilating Ap-
paratus, Systems, and Arts of which the fol-
lowing is a specification, and for whichI have
obtamed_no foreign Letters Patent whatever.
My invention relates to steam or hot-water
radiators and particularly to such radiators
pl‘OVlded with openorperforated hollowsteam-

- bases adapted to be located in the rooms or

suites of rooms to be heated, or heated and
ventilated, and also to dwmes associated
therewith for creating and controlling cur-
rents .of steam or hot water in Cll‘GLllB-plpeS

and of air in and through the hemlnw cham-
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ber and the room.

The direct objects of my uwentmn s0 far
as the immediate apparatus is conecern ed, are
to provide a simple means for eontrollmg,

~limiting, and directing the radiating action

of the radiator, for Increasing the movement

and work of the steam or hoL-water circula-

tion in the radiator, for increasing the effi-
ciency of the I“ELdIELtOI‘ by brmﬂ'mﬂ' a larger

amount of air in contact with it in a given

time, and thercby increasing the area it will

he&t for increasing the pvoportlon of heating
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done by POHVGCUUH and diminishing thab
done by radiation in the room, for increasing
the movement of air within the room and to
and fromthe radiator, for unmasking masked

portions of the l‘admtor for n’lﬂSlﬂ!lﬂ or pre-

venting the action of certain portlons of 1t
upon Lhe adjacent air, and for directing air
circulation so as to intercept, warm, and dis-

-~ tribute the currents of fresh air enteri ing the
~ room by, through, around, or under a WlndOW’

40

window-sash, or other &ttam

aperture, I

~ these ob;]e(‘:tq by the mechanism illustrated
. 1n the accompanying drawings, in which—

50

- filed N ovember

IFigure 1 1s a vertical bOCthH.ELl view of the

: 1*&(1131301* radiator-case, window-seat, and win-
I‘lﬂ 2 18 a horizontal sectional view of

dow.

the same; and Fig. 8 is a front view of the
radiator-casing, ba,se and top.

Similar letters ,l*elate. to similar

throughout the several views.. |

In another :—Lppheatlon Serial No. 329,039,

, 1889, I have shown the 1‘ﬂﬂ]~

parts

ator provided with an imperforate or continu-
ous hollow base containing a supply of steam
forthe tubing connected theremth and a cas-

ing restingon the baseso as to form a heating-
cha,mber which casing is provided with an
opening near the bottom for the admission of

air to he heated.
Theinvention herein described and clalmed
relates to radiators havingthe perforate open

55
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or divided hollow base, Wh]Ch confains a sup-

ply of steam and allows air to pass through
the bottom of the base, as alreadyin use, and
into the heating-chamber formed by the Cas-
ing. when apphed thereto, as shown and de-
Seiibed herein.
either of the steam or hot-water variety.

R is the radiator, the upright double tubes
T of which may be of the form shown or of
any usual form.

B is the base, provided with an Open per-

forated, or divided steam or hot-water eha,m-'
ber or chambers 1n the base.

Cisan outside orexternal casing composed

preferably, of sheet metal, surroundmn' the
‘radiator-pipes or upright mbes resting upon
m g heatmﬂ'-ehamber'

the base BB, so as to form

The radiator used may be

70.
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and preferably continuous or without open-

Ings, except at the top and bottom, as origi-
na,lly made, mld before bemﬂ pl&ced on the
base.

T'he perforate or open bajse L On W 111(3]1 the'?

casing C rests, only pcwtly eloses the bottom
of 1he casing. The opening O through the
base may be of any usual form or any form
permitted by the construction of the base and
radiator plp_es but I prefer the form shown
at O in IFigs. 1 and 3, for the reason that it
farnishes the means for readily connecting

the external and internal air-flues theremth

and 18 so located between the rows of tubes

that the incoming air will strike the inner

sides of all the double tubes T, and, by ab-
stracting the heat from the steam or Wdter or
eondensmn the steam therein, aid in produc-
ing a {3]1"(3111&1:1011 in Imm&bkmﬂ the adjacent

and otherwise masked sides of the double

tubes, &e.  Where it is desired to use a base

S0

QG
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havinﬂ holes through it located here and

thpre, or to 1mprove a radiator of that kind
already made or in use, the box or flue D may
be made mthout a top or an ‘extension up-

LOO
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ward, as into the opening O, or,
words, be left open between the corners M
and M’, where the box D will then make joint
with the bottom of the base B, and permit
the incoming air to pass upward through any
number of holes in and through the base and
into the heating-chamber, or the connection
between the base and the bHox D may be made
in any usnal manner.

A is a cold-air chamber opening at one end
under a window-sash and at the other into a
fiue I, provided, preferably, with a damper I/,
and connected with an inclosed box or flue D,
leading to orinto the opening O.
may be extended to the window- -opening as a
direct continuous flue to receive the air from

without and conduect it through the box D

inte the casing C; but I prefer the cold-air
chamber A, as best caleulated to furnish a
cold-air supply in sufficient quantity and at a
low level, from which it may be readily drawn
into the casing under all circumstances. At
the front side the flue or box D is provided
with a slide or register S to close or open the
flue to the inner airof the room. At top the
casing may carry the ordinary radiator orna-
ment&l ap I with or without the register G,

- or-a cap of any other form 1)1*0\?1&(,(1 with a
~register for opening or closing the top of the

10

-mdmtor casing.

In some cases the original
top will go over the top of the casing, in  oth-

ers the casing will beoutside the 10weL flange

35

~the window is raised so as to open the cold-

40
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of the top, or “the top edge of the casing may
be drawn in to receive the cap, with 1ts Aar ge
outside the case. '

The operation of the apparatus is as fol-

lows: When fresh airfrom without is desired,

air box A and admit air to the heating-cham-
ber through the flue If and opening O. Since
the cool airis admitied directly into the space
between the double tubes 1 T, the steam of
the adjacent passages thereof will first and
in the largest degree part with its heat to the
incoming air, and thereby establish a down-
ward cuuent in one passage and an upward
current in the other associated passage of
each tube. The casing C will'mask the outer
passages and to some extent help to maintain
a higher heat therein than in the inside pas-
sages, thus accelerating the circulation and
promotmﬂ the 1}1,1‘)1(11133? of action and increas-
ing both the volume of heat delivered to the
ineoming air by the radiator and the amount
of air passing to be heated. 'I'hesteam-base,
through which the incoming air enters, being
at 111n'h heat and provided with a large sup-—
ply of steam (or hot water where water is
used) will give the air a strong and immedi-
ate upwm'd tendency that will increase the
speed of the current of air without the use

of a blower, and when desired dlaphmmm-

may be used to deflect the current of air or
detain-the air, make it passover a larger heat-
ing-surface by moving laterally mhhm the

_heatmo—chmnber, and Lh us insuring the heat-

The flue I
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in other | not or cannot be suitably made very high.

These diaphragms P and I’ are shown in sec-
tional view in Ifig. 1. The diaphragms P, one
or more in sets on each side of the chmnber
are so located as to detain the air or check its
upward course along the sides or legs ot the
loops which are to be kept the hottus’r and
the diaphragms P’, one or more, are located
adjacent to the ade.s or legs of the loops
which are expected to be the coolest.and from
which the heat is to be taken in greatest quan-
tity by the air-current passing through the
chamber, butshould not beso wide asto inter-
fere too much with the air or deflect it against
the other sides or legs of the loops that are to
be keptthe hotterof the two,butonly be placed
near enough to these legs on each side to in-
sure sufﬁclent deflection to make all the air
pass near to them or make contact and take
heat therefrom. These diaphragms should
be supported by lugs L on the inside of the
casing, as shown, or in any usual manner.
When it is desired to heat only the air of the
room, withoutspecial ventilation, the window-
sash being shut down, the air may be ad-
mitted to the heating-chamber through the
slide or register S and by the way of the open-
ing O. The air will then pass upward through
the heating-chamber, acting in proportion to

70
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temperatures, as described in the case of the

admission of external air. In both cases the
direct radiation of -heat beyond and outside
of the casing will be decreased or cut off, first,
by the reflection of thecasing inwardly, and,

- second, by the taking upof the radiated heat

from the tubes and base by the rapidly-mov-
ingair, conduction and convection being sub-
stituted for radiation. If the damper or
valve I/ is left open when the window-sash
is pushed down, air will continue to pass
down into the chamber A, and thence intothe
heating-chamber, mingling with the air enter-
ing through theregisters. At timesthiswill
be found adyv ELIltd oeous, since air entering
around the window Twill be drawn through the
apparatus; but, when desired, the valve I’
being closed, air can only find entrance
through the register 5, and local alr circula-
tion will then De established and mamtmned
as long as desired.

One object in piacing a register in the top

of the casing is that by clos111n the top the

attendant may be able to plevent_ the pas-
sage of air, check the transfer of heat thereto,
and hold the temperature of the radiator
steady, so as to act back on the boiler or
source of heat in preventing waste of heat.
The same results in kind, if not in quantity,
may e accomplished by closing the register
Sand the damperF’, whereupon butcompara-
tively little heat will be carried away from
the radiator, or butalimited areain the room
will be affected theleby B
By using a casing, an alr- dmmber, and the
closing devices thus deseribed, in combina-
tion with a radiator having a perforate hase,

ing 01’ it, say, in cases where the tubes T arve | a radiator alveady set up without other
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“change may be 111:;1-:1@ mpable of heating a

| much larger roomn-space than could be heatul

by the 1*&(]1&1301‘ without that combination.

‘The radiator, as shown herein, consisting
of the hollow perforate btealn~bz‘t%e, nprwht
and constltutmg part
- of the eléments of thb invention, is old :

tubes and cap or cover,

~in common use, except as. to DOSILIOH of

IO

tubes. T. | |
This invention congist&, 1n the vVarious eom-

- binations of the outside casing forming a
heating-chamber,the air-flues, chmnbers, ::md_

- boxes, their (,Iosmn devices, and the top reg-

couter air, as shown in Fig. _ lien
~chamber A, without avoiding my invention.

1ster, mth this 01{1 radiator or. these old 61b-

ments, as hereinafter stated, and in the im-
provement in the art disclosed therein and
thereby. T'he flue F may be extended to the
1, and 1in lieu of

The casing resting on the radiator-base be-

comes an mtenral part of the radiator, pre-

vents direct mdmuon from the tubes and up-
per part of the radiator, forms a heating-

~chamber closed by a hot «nd heat-1m pmtmﬂ-

bottom, which radiates heat within the cham-

- ber EL]‘ld at the same time perlmtg direct radi-
~ation from a part of the same base, and also
~into the lowér part of the room or compart-

effects incident to

ment in which it stands and where it will be
useful in warming the feet by downward and
lateral radiation “without the objectionable

- part of the r adlator, gives direct control over
- the currents of air entering the chamber and

35

within 1t, so as to aid in pmmotmﬂ- 1ts own

" C_lICLlL:LllOI],, and also that of the steam or hot
~water; or, in other words, increases the effi-
~clency of the entire apparatus, while dimin-

40-

| 11]

ishing the objectionable effects of the 11aked
mdmtor to such an extent that a person may
sit almost in contact with the casing while
the apparatus is in full operation without be-
annoyed or made uncomfortable by ex-

: cecmve radiated heat or otherwise; permits

43

the masking of tubes that are unmasked in
the _nalmd'mdiator and in the radiator cov-

~ered by a larger casing resting on the floor;

- permits the unmasking of tubes that

are
masked in the naked 1‘3(11.:11:01, and otherwise
improves the action of the entire apparatus.
These results, together with others incident
thereto, are secured in large part by the rest-
ing of the casing on the base, which is hol-

| low, as well as perfm ated, and therefore con-

55

- bo

forming

Trom sueh side or ].eg‘,

tains one or more steam-chambers, from which
the tubes are supplied.

The object of surrounding a steam or hot-
water radiator having a hollow perforate base

‘with double upright circulating pipes ortubes
by an outside case or jacket open at top and-
a heating-chamber is that the air

which 1s nd:mtted through one or more open-
~ings in the. base may bP heated by being
brouﬁ'ht in contact primarily or plmmpally-
'w1t11 one silde or leg of the double pipes. on
- tubes, so as to ta]-,.e a greater portion of heat
and thereby lowering

'"he tempemtme of the heatuw

nd

adiation from the upper

medium
'helem below that of the other su:le or leg to
increase the circulation of the heatmﬂ me-

dinm in the pipes or tubes.

The object of combining a mﬂmtor w1t11
circulating return-tubes cmd a casing form-

ing a heatmo chamber around the same is to
thereby improve the circulation of such tubes

by accelerating the movement of the heating
mediam throuwh the controlled action of the

air passing Lhrouoh the heating-chamber to

be heated and {lmmﬂ‘ the process of such
heating.

The ob]ect of eomblml}g a radiator pro-
vided with circulating tubes with a casing

forming a he&t1rw-elm1nber around the same

and with one or more diaphragms or sets of

diaphragms is to improve the Gll‘CllchflOll in

such circulating-tubes by detaining and de-
flecting the currents of air passing through

- the 11ef1,1.1nrr-ehmnber $0 as to abstract more

heat from one hmb of the Lube {1‘1.;11‘1 from the
other.

Where a 1‘&(11&101 located in the room to be
heaved and inclosed in a casing larger in cross-
section than the steam-base md forming a
heating-chamber in the usual Way, a8 hereto-
fore m.ﬁbdc has been used either for heating
the air of 111e room or for heating and at the
same time ventilating the room by means of
alt introduced from the outside through the

heating-chamber so formed, the dlfﬁcult}‘f has
‘been to get %ufﬁelentlv Stlonﬂ‘ and rapid mo-

tion of the air through the ]1emmﬂ -chamber
to send it to a distance in the room, to draw
the air into the chamber, or to forcu the bad
alr of the room out by ﬂﬂE‘b or otherwise. The
consequence is that only a comparatively
small area can be heated or ventilated bysuch
a chamber, for the reason that the chamber
used is 1;00 large and contains so much air
that only a pm"t can make contact. Muech of it
must depend foritsheat upon the poor method

of radiation, and consequently the forcing

and pumping power of the chamber is small,
It has, therefore, been found necessary to use
blowers and expensive asgociated machinery
for the purpose of forcing air- Lurrents into,
through, and out of rooms.

The principle of my new or 1mp1' oved sys-
tem is that by reducing the size of the cham-
ber below that heretofore used and consid-
ered necessary I obtain strong and 1*@1,111{1 mo-
tion of the air, and thereby compel the air to
make contact with the heating-surfaces and

1 abstract the heat therefrom bv direet contact

and conduction as much as posslble and with
little dependence on radiation to warm the
air. In other words, I use the principle of
high tension.
the air need not be delmj ed to secure eﬂi
cient action, since heat is instantly imparted,
thereby developmﬂ a state of 'high tension
and quick andstrongaction. W ith | increased
rapidity and strength of movement I secure
the means of sendmh the air to a greater dis-
tance in the room :ther* 1t 18 heﬂtu] and of

W h(—.‘l(} such contact is made,
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distance, and consequently am able to heat
rooms of larger size by the use of radiators

of the same power or without increasing the

size of the radiator and without the md of

blowers and other expensive apparatus. At
the same time the rapidly-moving air, tak-

ing up the hecat by contact and conduction

-~ and absorbing one mode of motion or chang-

IO

20

30

ing it into another, prevents the heating of
the outer casing to such an extent that the

‘hand or person will not suffer when in con-

tact with the casing as they would at the
same distance from the radiator if the cas-
ing wereabsent. I reducethe chamber in this
instance and effect the high-tension heating
de‘qcribed by resting the lower edge of the cas-
ingon the hollow steam-base in close proxim-
1ty to the uprig icht pipes, thereby leaving small
air-space in the chamber and compelling all
the air to either make contact or pass very

near to the hot surfaces and to receive heat

quickly and also coincidently strong upwaril
impulse. In this way I secure the same su-

‘perior heating effects in transferring the heat
to the air noticed when the hand is placed in

direct contact with aheated surface asagainst
those realized when the hand is held ::'Lt Some
distance away. Where a hot-air furnace is
located in a cellar and supplies the rooms on
upper floors with heated air in the usual way,

~there 1is a strong draft caused by long hlﬂ‘ll

40

45

50

- ated.
proportion tothe heating-surface, and thereby

flues full ot lleated air; but where the cased

radiator is located in the room to be heated

and obtains its airon the same level, as here-
tofore construected, there is no such rapid
movement of air, or rather where there are
the usual spaces in the heating-chamber and
the same heating - surface heretofore pro-
vided a much smaller volume of air will be
drawn through the chamber and heated and
less power for air movement will be gener-
I diminish the size of the chamber in

obtain more intensity of action and more
power to heat and movethe air in proportion
thereto, and I use the powerso gained to draw
in air and force air to a greater distance 1n
the room and up or along escape-ventilating
flues without the aid of fans or blowers.
Ventilation and the distribution of heated

~airin spaces to be heated finally resolve them-

55
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selves into a question of heat and heat-power.
The use of blowers to effeet ventilation and
distribution requires engines, extra Dboilers,
other machinery, engineers, and other ex-

pense, all of which it is my object to avoid

by the use of a high-tension heating-cham-
ber, in which | obtmn the power to move the
air, foree it up escape-flues, or send it wher-
ever it is wanted direetly without the inter-
vening use of other motor mechanisms, and

therefore cheaply and by a method that can

be e.:Lbll} understood, m.:maﬂ'ed, and made ef-
feetive in small or larn‘e rooms or buildings,

‘where one radiator onlw or where many are # vember

-in both respects.

445,763

drawing the air to be heated from 2 greater | required, without the aid of experts and by

persons of ordinary intelligence.

I have described the mdmtor hollow per-
forate base, upright tubes, and cap or cover
shown as old and in common use; but as for-
merly used the upright tubes were placed at
right angles to the positions shown and de-
Scmbed herein. I have changed their posi-
tions so that one leg 1s located adjoining or

adjacent to the opening O and the air fiue or

space above it, and the other leg is rémoved
as far as pOSsible therefrom and therefore out
of the direct air-current passing through the
heating-chamber. The object of this new
disposition' of the double circulating-tubes 1s

' to avoid taking the heaf equally from‘ both

legs, as formerly, to take it prineipally from
one leO' of the double or circulating pipe, and
thereby differentiate the pressure in the two
legs and increase the flow of the two cur-
rents—rviz., that of the heating medivm, steam
or water, and also that of the air being
heated. |

In the application already mentioned and
filed at the same time with this application,
the base being imperforate, the air is admit-

ted to the heating-chamber through the cas-

ing above the base and so as to come in ¢on-
tact only with its top. In this application
however, the base being perforate or open,
an advantage is obtained by admitting the
air through the base vertically, preferably in
its center, where it will meet the hottest sur-
faces, and whence it may pass directly up-
ward between the double tubes in such a way
as to abstract the heat more largely from one
limb of the tubes than from ihe other. Dy
the words ‘“perforate,” “open,” and *“di-

vided,” relating to the hollow base, I mean
perforate or open to the free passage of air
I consider it a faunlt 1n pre-

therethrough.
vious constructions, in which a casing has

‘been used around a radiator as a heating-

chamber, that the casing has been placed too
far from the radiator-tubes orother radiating-

surfaces, and, therefore, made too large to

produce the required amount of propelling-

~power in or upon the air passing through the

heating-chamber and the required convec-
tion-power for heating purposes. This fauit
I avoid by making the chamber of such a size
that the area of a horizontal section of the
casing will be smaller than that of the base,
s0 as to bring the casing close to the tubes or
pipes, and thereby obtain substantial gains
This i1s one of the objects
of resting the casing directly on the base in
the manner shown and described. |

I have filed three otherapplications, which
are now pending, and in which are shown as
elements a casing or jacket, a radiator with
a hollow base, and other elements. Theseap-
plications are as follows: Serial No. 265,838,

filed March 1, 1888 ; Serial No. 273,821, filed
May 14, 1888, and Serla,l No. 329,039, ﬁled No-

_1889 In the last- mentmned appli-
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ation all the combinations require or are lim-
ited to a radiator with a hollow or ¢chambered
base or to a base and associated tubes con-
nected  therewith. In this application the

limitation is to a perforate base as one of the !

clementsoftheinvention. Allthe inventions
not set forth nor allowed in the claims as
finally presented and allowed in this nor in
the three applications above mentioned are
disclaimed so far as this application is con-

cerned and in favor of application, Serial No.
209,838, and all the inventions set forth in the

claims of said three applications as finally al-
lowed are

tiom.

I do not desire to limit this invention to
the use of pipes, tubes, or channels for re-
celving steam or hot water from the base of
any particular size or of any particular pro-

portions relative to the base so far as the

chambers and passages are concerned.
What T claim as my invention is—
1. A steam or hot-water radiator having a

perforated hollow base for the passage of air

through the same and pipes, tubes, or chan-
nels receiving their supply of steam or hot
water from the hollow base surrounded with

an outside casing orjacket resting upon the
base and forming a heating - chamber, into

which air is admitted through the base.
2. A steam or hot-water radiator having an

open or pertorated base chambered for steam.

or hot water and tubes, pipes, or channels

supplied with steam or hot water therefrom,

provided with an outside casing or jacket
around the same, forming a heating-chamber
partly closed by the base, and connected with a
flae leading from the open air through the
base. -

5. A steam or hot-water radiator having an
open or perforated hollow base and pipes,
tubes, or channels receiving their supply of

steam or hot water therefrom, provided with |

a jacket or casing around the radiator, form-
Ing a heating-chamber partly closed by the
base, and connected with a flue leading from
the air of the room into the chamber through
the base, |

4, A steam or hot-water radiator having an
open or perforated base chambered forsteam
or hot water and pipes, tubes, or channels
connected with and supplied therefrom, pro-
vided with a casing or jacket around the same,
forming a heating-chambes partly closed by
the base, and connected with a valved flue
leading from the open air through the base.

5. A steam or hot-water radiator having an
open or perforated hollow base and pipes,
tubes,or channels connecting therewith, pro-

60 vided with an outside jacketorcasing around

the radiator, forminga heating-chamber part-

also diselaimed as to this applica-

the room,

ly closed by the base, and connecled with a
‘alved flue leading from the air of the room
into the chamber through the base.

5

- 6. A radiator surrounded by a jacket or 65
casing resting upon a hollow perforated base

which is provided with connecting pipes,

tubes, or c¢hannels, and forming a heating-

chamber which receives the air to be heated
through the base, in combination with an air-
box connected with flues or chambers lead-
ing from the outer-air, and algo from the in-
ner air of the room into and through the base
and into the heating-chamber.

7. A steam or hot-waterradiator having an
open or perforated hollow base and pipes,
tubes, or channels connecting with and sup-
plied therefrom, provided with an outside

70

jacket or casing resting upon the base and

forming a heating-chamber into which air is
admitted through the base by flues or cham-
bers connecting with the outer and inner air,

respectively, each of which is provided with

independentopening and closing devices.

3. A heating-chamber formed by an out-
side jacket or casing around a radiator, in
combination with a perforated hollow radi-
ator base and top or cover, the jacket or cas-
ing resting on the base, surrounding the
pipes, tubes, or channels connecting there-

~with,receiving theair tobe heated through the

base,and delivering it into the room through
the top or cover. | |
J. A steam or hot-water radiator consist-
ing of a hollow orchambered base and double
or circulating pipes or tubes connected there-

with, surrounded by a jacket or casing rest-

ing upon or supported by the base and form-

ing a heating-chamber into which air is ad-

mitted throungh openings or perforations

through the base leading into the spaces be-

tween the mutually - masking

pipes or tubes. | - |
10. "I'he following elements in combination:

first, a hollow perforate radiator-base and up-

. right pipes or tubes; second, a sheet-metal

casing resting on the -radiator-base, forming

~a& heating-chamber, and, third, a radiator-top
resting on or in the radiator-casing, as shown
‘and described. |

11. Asteamor hot-water radiator having an
open or perforated hollow base, with pipes,
tubes, or channels connecting therewith, pro-

- vided with an outside jacketor casing around

theradiator, forming a heating-chamber part-
ly closed by the base, connected with a valved
outlet-openingleading from the chamber into

- JAMES A, SKILTON.
YWitnesses:. -
JOHN J. O’CONNOR,
IXDWARD S. BERRALL.
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