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SPECIFICATION forming part of Letters Patent No. 399,512, dated March 12, 1889.
Application filed November 15, 1887, Serial No. 265,182, (No model.)

To all whom it may concermn:

Be it known that I, ROBERT (. FERGUSON,
a citizen of the United States, residing at
Saratoga Springs, in the county of Saratoga
and State of New York, have invented cer-
tain new and useful Improvements in Port-
able Steam Generators and Radiators Com-
bined, of which the following is a specifica-
tion. | -

My invention relates to a portable steam
generator and radiator combined; and it con-
sists of the devices and elements hereinafter
particularly deseribed, and specifically set
forth in the claims. . -

T'he objects of my invention are, primarily,
to produce portable heating apparatus which
will be light in weight, ¢cheap in construction,
and can be conveniently moved from one room
to another or from one part of a room to an-
other part thereof, and will combine, with a,
heating device which can beregulated at will,
a steam generator and radiators, two or more,
which can have their numbers increased or
lessened at will, as maybesuited to the weather
or as the comfort of the occupants of the room
may require; and, second, to provide specific
combinations of devices and elements where-
by my invention can be embodied in portable
combined steam generators and radiators,
whereby the heating capacity of the fuel-burn-
ing devices, and also of that of both the steam-
generator and the radiators, can be increased
or lessened at will and the operating parts of
the apparatus be so controlled that their op-

erations can be adjusted for increasing or less- |

ening the heating power of the apparatus, as

the weather or comfort of occupants of the

room may require. I attain these objects by
the means illustrated in the accompanying
drawings, forming a part of this specification,
in which |

Figurelisaside elevation of my improved
combined steam generator and radiator with
portions of parts broken away to expose hid-
den or interior parts, portions, and elements.
Fig. 2 is a plan view of the same. Fig. 3 isa
view of the steam-generator with part broken
away and illustratingitsinterior construction.
Fig. 4 1s a sectional elevation of the same.
Fig. 5 is a view, from above, of a radiator hav-

ing my imiproved form of construction. Fig,
6 18 a side view of two radiators with parts

broken away and illustrating their construc-

tion and means for uniting the same together
and with the steam-generator. IFig. 7isaplan 535
view of a battery of steam-radiators. 11g. S
1s a sectional elevation of a battery of com-
bined steam generators and radiators.  If1g. 9
18 a side elevation of my improved apparatus
with its outer perforated casing in place. . 60

The same letters of reference refer to like
parts throunghout the several views.

In the drawings, A represents any suitable
base for supporting the heater, the genzrator,
and the radiators. 1'his base can be made of 65
any suitable metal, either cast or sheet, and
with any suitable form as will adapt it to sup-
port the several parts of the superstructure,
and is provided with suitable legs, a a, by
which 1t will have support from the floor. 70

B is a tank for holding any suitable liquid
fuelfor burning beneath the steam-generator.

C (' are burners of any selected construc-
tion for burning with a heating-flame the
liquid fuel in tank I3. o | N

D 1sthe steam-generator, made preferably of
cast metal, and having in it the shallow water-

75

chamber d, of about one inch in vertical ex-

tension, and a series of tubular form of per-
forations, ¢ ¢, extended from the lowersideof 8c
the bottom shell of this generator to the up-
per side of the top wall of the same, asshown
in Figs. 3 and 4. The walls b of these tubu-
lar perforations ¢ ¢ are preferably cast or
made connected with the walls d’ d® of the 83
generator, and serve to stay the said walls
and hold them from deflecting when under
pressure from the steam within, and they also
serve as flues for the passage of the heat and
products of combustion from the fuel burn- go
ing at the burners C C below said generator
to and against the lower side wall of thelower-
most radiator of theseries emploved, so as to
highly heat said wall. Madeata pointabout

central in the top wall, d’, of this generator g5
is a boss or projecting ring-form flange, ¢/,
which is provided with an internal screw-
thread, ¢*, for securing it to a radiator in a
convenient manner, and with a steam-tight
joint.

This generatorisseated in an annular reco
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eform of stays

.161110?@(1, as may be re qmr'ed

divection: at their eenters.:

each said disk or plate and the ‘ends of the |
 tibe forming the. stay; and I would perfo- .
~ rate the wall of this tubular-form stay to per- ;

~mit steam to freely pass from the interior of

the same to ’[]10 chamberof the radiator. The
lower plate, ¢/, of one radiator E has made
at about its center ¢ the screw-threaded hol-
low nipple f, corresponding in size and screw-
thread with the size and screw-thread of the
eentml perforation of the ring-form flange or

boss ¢’ of the steaim- Denem,tor, SO 1113131]1@ said

radiator can at will be securely attached to
sald generator in a steam-tight manner or be
The upper
plate, €°, of each radiator K is provided with
a l‘lllﬂ-ﬂ&nﬂe having a central screw-thre aded
opening, ]“' , and eebeh of the lower plates,

of the radiators above the lowermost one of

the series is provided with a hollow screw-

threaded nipple, £, corresponding in size and
screw-thread with the screw-threaded open-
ings f’ of the upper plates of the radiators, so
that these radiators can be readily united
with each other in asteam-tight manner with
the lowermost one connected with the steam-
generator below, all substantially as shown in
Ifig. 1, and, bemo thus connected or united,
these radiators will be in situation one ver-
tically over the other, with their radiating-
surfaces relatively horizontal and in 1}0511101]
in reference to each other to admit a circula-
tion of the air to be warmed between the

plates of neighboring radiators, soasto be ef-

L m&de with the base A, as shown in |
RN ) 0 % and can be readily placed in situation .
1n: said ‘base or 1‘emoved from the same.
;13110110*11 the drawings show this generator to |

‘be made with all of: 1t% parts: above described |

. 1n solid connection; as: of cast metal, yet, if:|
= ;seleeted the upper and lower walls :zmd annu-

o Jar wall, together with the walls of the several |
-;tubulm* perfomtton&, can be made of sheet |
1o metal and of iron or copper, with: gmd W &11%? =
S éumt(.,d ina SL@&111~t1ﬂ]1t manner.: o
L E are radiators made eaeh of a p.«,m OJ::
T ;wncmm convex disks or plates, e’ €% of metal,
~ .andpreferably of sheet copper or brass, stmek;
up 1 form under diesor by any other known
SR These disks or plates ¢’ ¢* can be |
S fetmulﬁm as shown, or be square, oval, or ob- |
o long;asmay be pre[m rad,andare each %eem*elys*
o 511111‘56(1 to the other all amund at thelr edges |
in a steam-tight manner, and preferably 1)3
means of d{)uble-%eammﬂ the edges .of the |
two pl&tm, as shown in: 1* o, 0.
tors are made, pr eferably, from ten to twenty |
inches in dmmeter and with about from two:
to three inches extension: of ehamber in: a.
vertical .
i:nﬂz‘ﬁllc’ie with. largest diameters, these plates e’
€%, composing the radiator, can bestayed from |
being dist: ended at: the c,entels by tubular |
7 secured to the two shells:
- or plates, as 111dmated by dotted lines in:
oo Fige 1, and when stayed I prefer to unite
N ;111(_,50 tubular form of: stays to said plates by
- means of suitable screw-threads made with'

. 356

W he'n

| lower side wall, ¢/, of the B
K, and thereby contribute toincrease thetem- . - -

perature of the steam contained within the
chamber of said: lower radiator,
operate to reconvert the condensed waterbe- .
ing congtantly received on the upper. side of
the said lower side wall, €', of this lower ra-
diator E from the radiator aboveinto steam.
By thus utilizing the heat from the burners = . =
after its passage through the walled pertora-: - -

The%e radia- |

mantier.

399,512

fectively acted on by the heat from smdg EEERRRRE

plates.
Al |

The plate forming the lower wall, ¢,

of the lower one of the series of these hori-

Y

7@

zontal radiators X 18 directly over the steam- 71

generator D, and also directly over the walled @
vertical perforations ¢ ¢ provided in the saad .+
steam-generator, so that the products of ecom- .+
bustion from the burners will, after heating
the walls of said steam-generatorand passing

through the said perforations ¢, heat the said

and:

said lower heater -

80 5
also

75

tions ¢ ¢ of the steam-generator by heating

the lower side swall of the lower1
enabled to malke more effective

adiator lam
“for warming’
| purposes : all the other radiators above the
lower one, as the steam: from the latter will ... .+
5011111111111(3&1;6 with the other m{haLOPb and@ SRR R
| hwhl} heat the walls of Lhe Same. :- o
¥ isthe water-measuring vessel, emmeeted;

90

o5

;Vlth the uppermost radiator in a water -tight -

bottom of sald- vessel and into the secrew-
threaded opening in the radiator. The lower
end of this tube has made in it-s wall one or
more perforations or outlets, s’. When this
tube 18 screwed into place in ‘the radiator and
the bottoin of the vessel F to a dlgtanee suffi-
cient to carry the outlet-openings s’ below
the surface of the bottom of vessel I, as shown
in Fig. 1, that vessel can be filled w1th water,

and the water will be lield from escaping; and.
when filled with water the operator will serew

this plugging-itube downwm*dlv until one or
more of the outlet-openings

vessel into the radiator or radiators below and
thence into the geéenerator below. When a
sufficient quantity of water has heen intro-
duced into the radiators and generator, the
tubular plug IV will be serewed upw wdly
again into place, so as to effectually close the
Opening of the vessel I¥ to the radiator, when
the apparatus will be ready for operation.

(r 1s an inclosing-wall between the upper
side of the ﬂenemim and the lower side of the
lowest 1‘&(]1&f0], and G’ is a tube or pipe lead-
ing from the chamber H contained within this
wall (x to a fire-place or to any flue or pipe in
the wall or room, and through which the gases
from the burners will be dr awn from the ap-

s s’ is uncovered,
when the water will 1‘eadﬂy ran out of said

- This vessel ean be made with a sim% .

aswill giveit eapacity for holding,whenfilled, - 0
the quantity of water required to charge the = -
generator, orit can be made of size to require S
ftwo ﬁlhnﬂs of water to make a single ¢charge. .

T’ is a tubular-form plug which lms s ap-
per.end.ua]ltly closed, while its lower end is
open, and has made on1its peripherya serew-
“thread, s, by which 1t will be serewed into the
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(" the products of eombustlon after heating
the lower side wall, ¢/, of the lower 1‘admtm‘
E, will be drawn tO a Smmble exit, and this

U aft, produced by means of the pipe G’ draw-

ing tmm the chamber 11, between the lower

radiator and the steam-generator, will stimu- |

tate the combustion of the fuel,which will burn

with the best character of flame, and burn
without any escape of gas or smell in the

apartment where this apparatus is located.

J 18 an open-work inclosure or jacket which
incloses the several radiators to prevent per-
sons from touching the same, and a
time permit the air to have ready

passage 10

and from the radiating surfaces of the R(*T(‘l"ﬂl -

radiators.  This ,_].r.l.eLeL
ornamental, and preferably
metal.

In large-sized steam generators and radia-
tors T use (to increase the capacity of the ap-
paratus) groups or l}ai‘mneq of two or more,
as shown in Figs. 7 and 8. These batteries
can be made to hm*e their several generators
and radiators supported by a st itable base,
'y will have
its own set of burners C, and each steam-gen-
crator and 1ts connected radiator in the bat-
tery will be made to be without communica-
tlon with the others in the same, so that in a
hattery of, say, six steam-generators, D, and

radiators P I£, belonging m ecach n*enelatm'
any one or more of the number of ”Q]l@]‘ﬂtf)l‘ﬁj
or all of them, can be used at a time. In
milder weather one or two of the generators
can be heated by the burners Ol)emtmﬂ' with
them, and in (*0(}101 weather some one or more
additional generators can be heated, while in
very cold weather all of the generators can
be operated with. It will therefore he read-
1y understood that with several generators
D and their respective sets of radiators E E
arranged 1n baiteries of two or more, with
each generator having 1ts own burners and
having no commmunication with the other gen-
erators, and the radiators of one set having
no communication with those of another set
in the battery or with -any other generator
than the one they are attached to, the opera-
tions of the apparatus can be nicely regu-
lated to suit all weathers and conditions of
temperature, and the heat from the appara-
tus can be 1ncreased or lessened at will.

When the burners C are lighted, the heat
from the same will act on the shell

an be made plain or
of thin sheet

Ly means of this wall G and pipe ]

t the same =

J

a charge

-
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of the gen-

erator DD and on the walls of the tubular

openings ¢ ¢ and h'icr‘hly heat the same and
the small quantity of water mihm which
water will be m]mlly converted 11110 stean,
and this steam will rise and fill each one ot
the several radiators E with a ereater or less
degree of pressure, as the ollelflt(_nf or attend-
ant will adjust the flame of the burner to
produce, and consequently the heat from the

radiators will be increased or lessened corre-
spondingly. - As fast as the steam is con-

densed by reason of its contact with the

—_—— — — .~ ——wu

[ o LI TUN P,

—_———

cooler surfaces of the radiator, the water from
this condensed steam will run down from one
radiator to another by gravity toward or into
the generator below, where the heat from the
burners will at once operate to reconvert this
water infto steam, which will replace the steam
condensing within the radiators above.

As a rule, one filling of water into the gen-
erator at the Deginning of the cold scason
will suffice to the end thereof.

I have found that by ascerlaining the
amonnt of water which will be sufficient for
with the burners regulated to give
the hottest flames for pm{lnmnﬂ the ”10:11(*‘-L
possible degree of pressure of the steam from
this ascertained charge of water with the burn-
ers giving the greatest amount of heat I can
(11.&1}@11% with steam-gage and safetv-valve, 80

that the cost of the apparatus will he consid-
erably reduced to the user, as well as to the
manutacturer.

The several parts of this apparalus can be
made of sheet metal, if seleei:ed,, and when so
made it will he very light, so as to be readily

- handled and moved from one 1}]1:100 to the
- other.

If preferred, combustible vapors or gases
can be used in lieu of ligquid fuel uhon the
burners are fitted for their use, as the same
advantageous results in respect of cleanliness
and {’*omrml of the heating-flame will be se-
cured by such use.

Having deseribed my invention, what I
claim, and desire to secure hy Tetters Patent,
18—

1. In a ]T}()l.‘t:l,b"le.CO]]]].}i'll{-}('_l steam generator
and radiator, the combination, with the steam-
cenerator I) having its water-chamber of
small "x"eliwal extension and provided with a
series of vertical walled perforations, ¢ ¢, all
as described, of the burners () situated di-
rectly beneath the said steam-generator, and
the h(}]lmmﬂl radiator K, hm*mﬂ its lower
side wall, ¢’, directly over the series of verti-
cal ])Pl‘f()l';ltl()ll% in said steam-generator and
its chamber communicating dn‘m tly with the
chamber of the latter, Suh%tmmally as and

for the purposes set forth.

2. In a portable combined steam generator

and radiator, the combination, with the steam-
generator D having 1its v.mer chamber of
small vertical e\tenamn and provided with a
series of vertical walled perforations, ¢ ¢, all
a8 described, and a series of two or more ]101*1--
zontal radiators, E E, having free communi-

cation with each other and with the steam-
aenerator, of burners ¢ () situated beneath
the said steam- cenerator, and the inclosed
chamber 11, situated between the latter and

the horizontal wall & of the said radiator, sub-

stantially as and for the purposes set forth.

3. In a portable combined steam generator
and radiator, the combination, with the steam-
generator D, having its water-chamber d of
small vertical-extension and provided with a
series of vertical walled perforations, ¢ ¢, all
as deseribed, and the burners C C, operating
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below the said steam-generator, of a series of

connected horizontal radiators, E E, composed
each of concavo-convex walls ¢’ €2, as deseribed,
and situated one above the other and having
free communication with each other, the lower-

~most radiator of the series being connected

10O

20

with the said steam-generator and having its-

lower side wall, ¢/, heated by the produects of
combustion passing upwardly through the
walled perforations in the said steam-gener-
ator, all substantially as and for the purposes
set forth. - '

4 In a portable combined steam genecrator
“and radiator, the combination, with the steam-
~generator D, having its water-chamber of
small vertical extension and provided with a
series of vertical walled perforations, a com- |

bustion-chamber below the said steam-cham-

berand containing burners (!, and the radiator

K above said generator and communicating

- with it, of the chamber H between said radi-

: _30

40

ator and generator, with the lower side wall,

e/, of the former forming the upper wall of

-said chamber H,and the pipe G/, leading from

the said chamber to an exit, substantially as
and for the purposes set forth. |

- 9. In a portable combined steam generator

and radiator, the combination, with the series
of horizontal radiators E E, having each the
horizontal concavo-convex walls ¢’ ¢ and the
chambers of which communicate each with the
other, and the steam-generator D, having its

water-chamber of small vertical extension and
provided with a series of vertical walled per- :
-fo'ra,t:mns,,' c ¢, of a series of burners contained |
within an inclosed chamber situated under-

neath the satd steam-generator, and heating

“through the walled perforations of the latter

the lower side wall of the lowermost radiator

ot theseries, and a liguid-fuel tank supplying |

4 , ' 399,512

the said burners with fuel, and the chamber
H between the said steam-generator and the
lower radiator and provided with an exit for

escape of the products of combustion, sub-
stantially as and for the purposes set forth.

45

6. In a portable combined steam generator

~and radiator, the combination, with the up-
- permost one of the series of radiators K of

the measuring-vessel I and the tubular plug
7, having its lower end screw-threaded and

bottom of the said vessel and communicating

with the chamber of the radiator and having
o11e Or more openings, s, communicating with
! the chamber of sald measuring-vessel, sub-
stantially as and for the purposes set forth.

7. The combination, with the portable com-.

bined steam gencrator and radiator above de-

‘seribed, and consisting of a series of horizon-

tal radiators; K K, formed each by concavo-
convex walls e’ e*, and having their chambers

ators, and having through it a series of verti-

cal walled perforations, ¢ ¢, which communi-

5

6o

communicating with each other,and a steam-
generator, D, having its water-chamber  of
small vertical extension and communicating
-with the lowermost one of the series of radi-

cate above with the chamber H between this

generator and the lower radiator and below
with the combustion-chamber provided with

forated jackets K, inclosing the steam-genera-
tor and the several radiators of the series and
supported from the base which supports the
burners and steam -generators, all substan-

" tially ag and for the purposes set forth.
| | ROBERT G. FERGUSON.,

Witnesses:
Ld. R RICI‘L
CLARENCE L. R. KAIN.
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working in a sc¢rew-threaded opening in the: =

5

70
a series of burners, of the open-work or per-
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