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- UNITED STATES

PATENT OFFICE.

JOHN HENRY HOLT AND JOSIAH H. GEROULD, OF CHICAGO, ILLINOIS.

"IMPROVEMENT IN STEAM-RADIATORS.

Speciﬁcation forming part of Letters Patent No. 22,289, dated December 14, 1858.

To all whom it may concermn: -

Be it known that we, JOHN HENRY HOLT
and Josiam H. GEROULD, both of the city of
Chicago,in the county of Oook in the State of
Illinois, have invented a new and Improved
Condensing Steam Caloric-Radiator;-and we
do hereby declare that the iollowmﬂ' 1s a full
and exact description thereof.

Thenature of ourinvention consistsin con-

structing a steam heating apparatus for rais-

ing the temperature of any given apartment,

the modus operands of which is as follows:

The steam being generated in the boiler
(marked in the accompanying drawing C) is
conveyed into an air-tight radiating-cylinder
I, which eylinder is peforated by several open

tubes passing through its entire length. The

steam condenses upon the inner surface of
the cylinder and upon that surface of the
tubes which is inside of the cylinder. Upon

- such condensation a large amount of calorie

is evolved, which is radiated from the outside
of the cylinder and by the open surfaces of
the several tubes. To increase the radiation
of the tubes each of themisfitted with a spiral

radiator running the entire length of the tube.

The currents of air passing through the spiral
radiators of the tubes,as well as those com-
ing in contact with the outer surface of the
eyhnder become heated and pass off into the
general circulation. Thus a supply of heated
air is continually diffused through the apart-

ment. The steam on condensatio’n 1S COn-

ducted by the inner surface of the cylinder
and tubes down fo the bottom of the cylin-
der, which being concaveon the ingside drains
the distilled water back through the conduct-
ing-pipe into the boiler,to be again converted

into steam, which will be again condensed,

so on ad mﬁmmm the same water being used
over and over again., 'The small quantltj of
water which it may be necessary from- time
totime to add to that in the boiler in conse-
quence of loss by escape of steam, leakage, or
otherwise is supplied by the reservoirJ, which
is fixed on the side of the cylinder. Ly turn-
ing a little wheel which 1s attached to a stop-
cock the water flows from the reservoir into
the cylinder and from thence down into the

‘boiler. The cylinder is also fitted with a

safety-valve to provide for any extraordinary

pressure of steam from the mSJ.de of the cyl-

.

| inder, also a vacuum-valve to obviate the pos-

sibility of a collapse,and also air-cocks which
are to be opened when steam is first gener-
ated, so as to permit thoe escape of air from
the cylinder, and are to be closed again as
soon as the air has been expelled by the
steam. Thesteam in the boiller 18 generated
by means of a flame from common coal-gas
afterit haspassed through a wire-gauze. That
flame being produced, principally, by the
combustion of hydrogen evolvesamuch great-
er amount of heat from a given volume of
cas than is produced by any ordinary gas-
burner. The disagreeable odor of the nox-
ious vapor which arises from burning coal-gas
in this mode is obviated by a hood D mhwh
collects and draws 1in all the obnoxious vapors
astheyare emitted,;and by means of a conduet-

ing-pipe E from the top of the hood they are

carried up through one of the tubes of the cyl-
inder and from thence into a flue or any other
convenient channel. The boiler has a corru-
gated bottom,so thata greater heating-surface
may be pr esented to the action of the flame.
The boilerisalso provided with a gas-regulator
which controlsthe supplyof gas to the bl‘lI’Iﬁiﬁl
in the following manner: A vessel of any suit-
able material is shaped like a common sau-
cer, as at /* On the outer edge thereof 1s a
houzonta,l flange pm,jectmn about half an
inch. A coueSpondmn ange 1s made to be
itted to the one attached to the saucer- shaped:
portion. A circular plece of rubber cloth,
called a “diaphragm,” ¢, is fixed so that the
edge thereof is held between the two flanges.
The diaphragm covers the inside of the bowl

and must be large enough to fall to and rest :
upon the bottom thereof. The edge of the
diaphragm is then bolted fast between the
two flanges, which are scerewed tightly to-
gether. A stem or diaphragm-standard 7
rests upon and is attached to the center of
the diaphragm. A pipe ¢, leading from the
boiler below the level of the water, 18 intro-
duced through the bottom of the bowl, and
when a sufficient amount of steam-pressure
is applied to the boiler it forces enough water
into the bowl under the diaphragm to raise
the standard 5, which lifts the lever £, which,
being connected with another lever a, acts
upon the gas-stop cock ¢, closing it in propor-
tion to the amount of pressure under the dia-




~ boiler.
owater-gage G

. priate positions.

o osatd gas-burner.

- to -a-small boiler.:

o

gas by the degree of steam-pressure in the |
The boiler is also fitted with a olass: |
. This is a small glass tube con-

nected with the top and the bottom of the:|
_ ~and below the water-level, so-|

. that the pressure of steam from above oper-:|
- ating upon the pressure of water from below |
Cromay produce a true water-level.

 bhoiler above

Take a gas-burner of any of the known

~forms and fix it in a perpendicular position:
- into a standard, which may be composed of

- any welghty material. The

each other. :

TAuzZe.

- ing drawing at C.)

- The latter is preferable. -

o companying drawing.

- The boiler: C

“at K, with a steam-radiating eylinder.

- 1etal.
tom concave on: the inside.
nearly  air - tight - as possible.
der is perforated by tubes open at each end
which run through 1its entire length., The
top of the cylinder 1s shown 1n the accompa-
nying drawing at N, perforated by the up-
per edges of the several tubes. T'he eylinder
is fitted with a safety-valve, a vacuum-valve,
air-cocks, and a reservoir. The safety-valve

is shown 1n the accompanying drawing at L.

~T'he level
ooowillatall times 111dleate ‘rhe qnantlty Of Wars

EETEE tel‘ 1n the boiler. S

. To enable Otllel‘b ﬂulled in ihe dﬂ‘t to mz‘uke-
~and use our invention, we will proceed tode-
- seribe the construction andoperation thereof.

xE gas-pipe isintro-
- duced into the lower part of the standard
-+ horizontally, so that the pipe and burner con-.
. nect at a right angle with:
- standard of the burner and gas-pipe affixed.
18 shown at A in theaccompanying drawing. | ¢
1 The only object of the standard 1sto keep the:
- burner and gas-pipe steadily in theirappro-

. A gauze-wire burner, as:
- shown in the accompanying drawing at B, is
- made to fit closely over and around the afore-
o The ganze-wire burner con-
0 sists 0f an mverted cone of tin or any other
~ suitable metal, the base being of fine wire-
EEE At the apex of the cone 1s an aper-
-+ ture through which the gas-burneris inserted.
. The gas is lighted upon the upper surface of.
i+ the wire-gauze burner after passing through:
- the wire-gauze base.
o osurface of the wire-gauze burner B is applied

s (blmwn inthe awompam

T'he

"I'he flame on the upper

o It 18 made witha |
. corrugated bottom, as shown: also in the ae-
- The boiler 18 fitted.
. with a glass water-gage, a g
- \'a,por-hood? all of W]‘llCh are heremafter more . |
. particularly deqcmbeﬂ | |

as-regulator,and a |

- 18 conuected by means of a- |
- 111_1)@-, as -bhown in-the accompanying drawing
| T'he
- upper edge of ‘the pipe enters the steam-cyl- |

—inder at the lowest part of the base thereof. !

- 'T'he steam radiating-cylinder, as shown in
the acecompanying: drawing:at 1, should be !
- made of sheet-iron, but. may be of any other:|
It is eylindrical in {orm, with a bot- |
It should be as
The eylin-

-

rod PASSES.:

safety-valve ‘rests

ing drawing at P.

;dra;wmﬂ

radiating-cylinder.::

cylinder.:
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- phragm, and thus: regulating ‘the supply of | Tt consists of a valve-base, constituting valve-
seat, and two posts or stmulards, mth abar

passing over the top through which the valve- SRR
Around the

1t acts as a gulde |

stem or rod of wvalve 1s a:spiral spring that = - -
acts upon the valve, shutting it as soonasthe .+ -

opening pressure is relieved. The baseof the .
over an aperture -in the . .
~cylinder, which may be made at any point
which is subject to the: unobstruected action. -
of the steam and is to be so arranged that = . -
the valves can be opened onhr by pre%ure SRR
from within the e}hnder' R R -
The vacuum-valve O 1s an appamtus simi=. 0
larin character and econstructionto the safety--
valve, but operating in an:opposite direction - -
and so that the valve can: be opened by out<
;wa;rd pressure only. NS S
The air-cocks are csh{m nin Lhe aeeompauy- SRR
They are placed: on:the .. 000
upper surface of the cylinder and are at- -
tached to small tubes on the inside of the -
eylinder running nearly to the: bottom thereof SEEEERRE RN
emld open at the lower ends.. S R
The reservoir  is: shown: by Lhe annexed R
at J. It consistsof avessel toeon- .
tain a supply of water,and is attached tothe
1t has a stop-cock attthe . - ¢
bottom, which on being opened admits the: .
water tmm the reservoir into the mdmmw-: D
~ The handle of ‘the stop-cockisa -~ = = =
small metallic wheel, as shown. at: Ix, whlch i
fbemﬂ* turned opens the stop-eock. . EERRER SRS

-

The spiral radiator, as shown in: the an-

;nexed drawing at M, consists of  a sheet-iron: .

‘spiral plate of such: circumferenee that it fits
closely and readily into one of the tubesof i/ i 1
the radiating-cylinder and is the samelength - -
. | as the tube.
“The boiler C m.fw be constructed of any |
o smtable metal, ag tin, sheet-iron, or copper

One of these radiators is fitted
to each of the tubes except the one through

.| which the chimney of the hood is passed. =
The glass water-gage hereinbefore referred -

to is shown in the accompanying drawing at = = =
(. It consists of asmall glass tube connected -

with the bottom and the top of the boiler— - o o

that i%, above and below the water-level. The =
| tube is graduated to show the level of the =
ixed in a plate of

- white-metal in.some c@nSpwuous place Wher

1t may be readily observed. |

water in the boiler and is

The gas-regulator 18 shmm by Lhe accom-

panying. dl‘d;Wlnﬂ‘; at II. It may be madeof =
any suitable nmterml fm'med into a saucer-
shaped vessel having on the upper edge a =
horizontal flange pm,]ectmo* about: halt‘ an.
inch. A correspondmn' flange is made to fit
closely, so-as to be serewed dozwn to the first-
-named flange.

A cireular piece of rubber
cloth is inserted, called the “diaphragm,” g,
the edge of Wthh is placed between the two
ﬂa,nn*es, which are then screwed twhtly to-
oether, and thus the diaphragm is held se-
curely in its place. The diaphragm must
be large enough to fall into and fit and rest
upon the bottom of the saucer-shaped vessel.
A stem or dlaphrwm-standard i rests upon
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and is attached to the center of the dia-
phragm. A pipe ¢, leading from the boiler
below the w atel-lwel 18 mtmduced through

the bottom of the saucer-shaped vessel or

bowl. A sufficientamount of steam-pressure
in the boiler will force water up the pipe ¢
into the bowl £, and thus raise the diaphragm,
and with it the diaphragm-standard /.. The
upper end of the standard acts upon andlifts
the lever K’, which is connected with the le-

ver a, attached to the gas-cock, helemaftm_'

dnscrlbed

The hood for collecting offensive vapor
arising from the combustlon of coal-gas in
this f01m i1s shown by the accompanying
drawing at D. It may be made of sheet-
iron or any other suitable metal and riveted
or properly seamed by some means otherthan
solder, in order to resist the intense heat to
which it will Dbe necessarily submitted. It
conslsts of a covering which may correspond
in form to the side and top of the boiler. The

lower edge of the hood may be parallel with |

the bottom of the boiler. The hood may rest

on standards attached to the side of the

boiler, and may be of such a size as to leave
a space of about half an inch between the
boiler and the inner surface of the hood. A
conducting-pipe, as shown in the accompany-

ing drcmwmﬂ at F, 18 inserted into the top of |

the hood, and rnnmnﬂ* up through the steam-

cylinder may afterward be carried into a flue |

okl

or any other convenient channel. The hood
and pipe may be made of any suitable mate-
rial and in any convenient form.

The gas-cock ¢ is made like an ordinary
stop- eocL, except that the hole through the
plug is a slit, long and very narrow, so that. a
slight rise and fall of the diaphragm will open
or clo'%e and thus govern the flow of the gas.

What we claim asour invention, and desue
to secure by Letters Patent. is— |

The combination of the wire-gauze burner
I3 and its vapor-hood D, applled to the self-
acting boiler C above {.Iescubed connected,
as above described, with the Steam-condens*
ing cylinder I and its reservoir J , air-cocks,
and safety and vacuum valves, and its tubes
and radiators M, with their ends open in the
apartment to be heated, and all of which are
above particularly deseubed and governed
by the gas-regulator H, as above cleseubed
which combmatwn p_loduces a new and im-
proved self-acting and self-regulating appa-

ratus for raising the temperature of any given
apartment in Wthh 1t may be set up by ra-
diation from surfaces heated by condensation

of steam generated by the flame of (301’]]1)11%121-
ble gas.

JOHN HENRY HOILT.
J. H. GEROULD.

YWitnesses:
HOWARD MARTIN,
O. KLEMM.
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