No. 683,144 ~ '  Patented Sept. 24, 1901.
' E. W. T. RICHMOND. -

GAS HEATER.

- | . (Application filed Dec. 17, 19@.) |
(No Model.) - | 4 Sheets—Sheet |.

seg- 2|
ﬁé_. l ; | V27 . _ﬂ“z
' L 1
| |
)
7
;8. o
| | Q L.i
! 7| A8 o
SPSUTL v
][ e
| MMIIIIHIMMM
-J (7
(i?_, _ 5 e G0 % 1O
| C‘ZI Q Ci
WITNESSES: . | ' | |NVENTOR

%Mﬂ@: N # &umfl/f/@%”mﬁ%

ATTORNEYS _

THE HORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. G




IIIIIIII

No. 683,144, - _ ~ Patented Sept. 24, 190L.
E. W. T. RICHMOND. ' '

GAS HEATER.

(Application filed Dec. 17, 1800.)

(No Model.) ' | 4 Sheets—Sheet 2.
“\\\\\ BN AR X NN BB SN = |
/,

S ———— S—
,.-,...-,—-,..-ﬂWﬁWﬁWf,.»f,mwf—

i p—— o il i

i gfffﬁ

AT AL ATT LTI IS TSI

L]
- . -
— - - . i
.
h ‘
i i -
- .
AT eyt - - L m——— -
- ’ & J.'-"'. - n."* { b 'l-
i, "o o e gt ' - #* -t ut N
Yo - £, 4, . = Tt .
T P PPl . e f e :
Ve T T o eTrg - E T L S
$aM E ol T - : - Tl | .
l‘..-- g '"._'lf iy a- -L'L:‘-: Ry f'-'-"f.l'-_'hn:'l-i-"-"-;.'."--".'- 'Toa.t rr ) |
- - F ]
L :l‘ = [ - ‘l .l.'I- i,_.t- ) . - . .
i) - o e L s 2 O :-; '1'1'.?.'-1""'.'-"*" v ':,l‘::.;' g ’ - )
- .‘, E M ==k - [ % - A M ar- + = ""-‘.‘ . s 4 = .
. &
o LT o - FEC - m L,y - . g . e % ll:'t N "
L -t ."'-.:I L L TR R +. "-."t .~ . X .
B Ll SRR Ot i st Wl Yy 4 7 0 L :
. 4
L L L . e R e | L ] P =
r Ll 1 .ﬁi-'* I'h ‘.ﬂ #1 ey " "o .
" F [ - ., - » --f “"'i- - '-i";'h ‘]?' BN .y g = . . -
a " ""xre = _': [ N i T e L T R, "‘r' L =
.-. h." ] PR - 2! . " '."‘ _“'.. 1 ) ._"l'-,_.‘| con w4 - . ' .
i. \:-F L ‘.'ﬁ- - . Fy . " L LA . Y N | - » ,
— - £ -
o [ & A . r ¥ . -
" o - Ly ¥
- - - -d — i - - .
- a Te L gk, . . F B ¢ - . ’
ks - L e !.‘I e T L e meilag "._,.f_..,“_j.l", " .
[T . - . a4 T,y . a . -, F 3
- 'l-l-.l- f- [ " .- 1 - - . . -
N ) * . [ -
.‘: , a g,
:*' - 'r [ ] i - L]
.F‘h. . ok ! . [ -
- » [P ' - F] - t . -r L]
- Wy rpty " - - 1 ad & - [ ] . *
" _. l"h.. # _'."' -y ¢+ F - 1 e i -’ ke |
: # o [3 el '.-.';-_ -;ulln_ = L L | ) e A=y M
L] :"i:'- " a -l F":-'ll -/ s il - . .
. 5 - = "o I e - e . S A S
. L
. - 1 - T .
LY IR SR Tt - Dl "
. LI ' h . - i - . . - 1 - " TN
R, Pia P PR A e - yl —_ '
r - L] - - n ] L, F [
- . 4 o L~ » Fd O Lty - + ' = - F" -
L] - 'J"" l- —-" ‘f +— i = . .
- P | * = - an
) -
e —— T - ity e - " h—

S

‘-:#IJIII!IIIIIIIIMW

WITNESSES: ' ~ _Jrg 0. NVE

zy’ézgﬁif ' dg;"”_*_' ZE?D ,ug'thsziinmi

. I
WM jfaf ' f JL%AMWM

(P —— | ATTORNEYS

THE NORKIS PETERS €O, PHOTO-LITHD., WASHINGTON, D, C.




4 Sheéts-—-Sheat 3.

Patented Sept. 24, I90|.-

GAS HEATER.

E. W. T. RICHMOND.
(Application filed Dec. 17, 1800.)

No. 683,144,

(No Model.)

y/
O~
INVENTOR

ATTORN E¥$_

f
f
f
Vol
{

Y4
Aﬁ
f.’:.'r’

v/,
St
ﬂi‘-
.7["
& |
kéﬁt‘#ma& //7@4/4“0’"@
ot B ‘

= = v
= J N _ X | < | y
N N Noh SERER N N
" wﬂ a Z
X W NN :
N £
N g
R :
72— N A . 5
\ . . | . - N 2
“— m._._ z \u\\.\.\.\\\u\\.\.\.\\L!\h.\u\.\\\h\n\hx\\u\‘\\\\\\\\.\ﬂ,L...u\h....\.\.x\k.-.\Lw\\‘\x-ﬂﬂu\.\hw\\u\\n\.\u\.ﬁ.\.‘.‘.\.\\1\,\\h‘\\hw\.\hw\ui\x\.ﬂv\\n.\.h.\ \.S_ ! m
1 1 S ’/n | . :
e N N — S = T— z

4
o
A

AT ITTTT AP AP S

. ..I.......__._......___..Ln\....._...__...\\ﬁh\xﬂ\u\.ﬁ.ﬂ\l_..T........____.,Hn._._...._._...r..ﬂ..xﬂ\h\hﬁn\hﬂﬂu\hﬂ\.\\h\\\.\\\\\\.&..\.\\-\\\.\h..\“\\\\\\.\h\hﬁ\g\\§_
| . )

ﬂ\\\%\hﬂ1\\‘uﬂ‘\uﬂ“ s

AIIAI

N WY WY AN

i

| _ | N >
R e e e Y e T T P ot A —— - ————— e P T PN I TTIN TR [ L D L k\.hm

- . —iN |2
ot 1! N . — - Ll
2D N LaE < e S H )
m :ag,fm , Tl I : lw‘\.\hnﬁ,\hﬂ\hv\.\.\&\;\.\.\.\1\\\\\\W\\\\W\\\\_\\\\\.\\\.\\,\.\.\\W\\\\ﬂ\\\\\\\\\\\\\\\\\gJ.. %..\”\\\m.. r.l..P.Fi_
Adeet N R — -
“\ \ Q.U ﬂ e

A =

.‘.‘ by .

. “

s re - .




No. 683,144, Patented Sept.' 24, (901,

E. W. T. RICHMOND.
GAS HEATER.

(Application filed Dec. 17, 1900.}
(No Modsl.) - | 4 Sheets—Sheet 4.

4
A2l

F

FFLF IS,

TP TTII T Y 2 /ffﬂ;,f /
LYY L7272
CESTEILITEET RIS TP IL AL IFI LI EFB PRI OISR FF PR RSN Fs E L

N SN
y,
a,"

N
X
]
N
)
%
»
X

WITNESSES:

ik & Dt

&

-,

‘**?; _
Ry s s I IO TIITI)

AR

S i\\

THE NORRIS PETERS CO., PHOTOLLITHO., WASHINGTON, D. C.




10

20

35

A0

45

50

UNITED STATES PATENT OFFICE.

EDMOND W.

T. RICHMOND, OF ROMFORD, ENGLAND. -

GAS-HEATER.

SPECIFICATION forming part of Letters Patent No. 683,144, dated September 24,1901,
' Application filed December 17, 1900, Serial No, 40,138, (No model)

E’o @l whom uﬁ MY COMLCETTL:

- Be it known that I, Epmonp W. T. RicH-

MOND, a subject of the Queen of Great Brit-
aln, residing at Summercourt, Romford, Es-
sex county, England, have invented certain
new and useful Improvements in (Gas-Heat-
ers, of which the following is a specification.

My invention relates to a type of gas-heat-

ers in which vertical tubes extending be-

tween a hollow cap and base are employed
in conjunction with an open-grate fire con-
taining refractory material to be heated to
1ncaudescence by a flame from a gas- burne1
placed below it.

The invention comprises certain improve-
ments 1n the gas-burner, the associated parts
comprising a grate or rather a fuel-holder
and otherdetails, all as hereinafter described.
- In the accompanying drawings, IFigure 1 1s
a front elevation. Ifig. 2 is a similar view
with the front plate of the fire box or grate
removed. Fig. 318 a section of the line 3 3

of Kig. 1. Fig. 413 a section of the line 4 4
of Fig. 1. Fig. 5 1s a detailed view of the

fire-brick fuel-holder.
plan view of the burner.
detailed views showing the feature of ad-

justability of the burner to adapt it to gases
of varying character-—as, for instanece, ordi-
nary illuminating-

gas or water or producer
gas.
plate or frame covering the fire-box, and Fig.
10 is a detailed view of the lower part of the
cast-iron box in which the fire-brick fuel-
holder is placed.

A 1s a hollow cap, upon which the skeleton
or open-work ornamental cover D is attached
by screws b. Thereis a space b’ between the
downwardly-extending edges of the cover and
the walls of the cap to per mit of free circula-
tion of air. |

C is the base, which is supported upon the
lange extensions C'.
cap “extend hollow tubes the whole struec-
ture being appropriately secured by bolts, as
shown. Inthe particular construction shown
there are four tubes D at the rear and two
tubes D' D" at the front, all of which tubes
extend from the cap to the base and are in
open communication with both of these parts.
The two front middle tubes K H are approxi-
ma,tely about one- half the length of the oth-

Fig. 9 1s a detailed view of the front

Between the base and

1

TI-

l

| Lhe. burner.

ers and at their lower ends are affixed to the
plate ', having lugs ¢ at its sides, which fit
over the upper edn'es of the sides 1 of the ver-
tical iron hox K, the back plate f' of which
has a for Wdldly projecting flange and is
bolted to the rear part of the plate E’, as at 1~
The lower edges of the side and rear walls
rest upon the top surfaces of the base C,
which is indicated by the dotted line ¢ in
Fig. 4.
or perforated, as at f°, to recelve the gas-
supply by pipe & entelmw from the rear and

lying in an ineclined groove g, formed in the
tOp face of the base, where it 18 connected at

g' bya 0011p11nfrw1t,h the pipe projecting from
The burner is shown in Figs. 06,
2, and 4. It consists of a casting having side
wings 2° S, resting upon ribs or flanges 1,
pIOJBthnf" flom the sides and rear w all of the
box F, these members of the box being all
prefer ably cast in one piece. The bumer
consists of a cored casting of skeleton struc-
ture, such as is shown in I‘ln 6, having a hol-

| low parb H ofsubstantially 1'eetangular ¢on-
Fig.. 6 18 a Dbotfom
Figs. 7 and 8 are-

tour, the sides of which are connected by a
hollow portion H', on the upper face of which

| the burner-nipples 4’ are formed or mounted.
The rear portion of the hollow part H of the
burner is connected by eross connections with

the part ', there being three such cross con-
nections . Inthe lower face of the burner

and on the underside, as seenin Ifig. 6, there
is a break or gap in the continuity of the part
‘H, connected by a semicircular open trough

H3, also forming part of the casting, leaving

two opposite entrances 2° 2% to the passage H.

From the trough H?there projects a horizon-

tal flange H*, having centrally in it a dove-

tailed recess II°. The partof the burner reg-

ulating the supply of gas and air consists of
a hollow portion I, havmﬂ* cyhnducal ends 7,
an internally-thr eaded opening ¢ inits undel_-

face to receive the threaded end of the gas-
pipe G, which is connected by a coupling ¢’

‘with the oas - supply pipe G, a dovetailed
flange I’, pr o;jectmn' hor 1z0ntd}ll3 from the hol-

low Dalt 1, fitting in the dovetailed recess H?®
of the flange and secured therein by screws
The cy ylindrical ends i stand opposite and

concentric with the openings /° 1 in the part
H of the burner and are closed at their ends
except for the multiple perforations therein.
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On thecylindrical threaded endszare secured
sleeves K, having at their outer ends for-
wardly- ﬂarmg flanges k, with multiple perfo-
rations £’ therein. By screwing these sleeves
toward or from the openings h®the space be-
tween the periphery of the flanges and the
edges of the opening /i may be enlar ced or
diminished and the quantity of air so -ad-
mitted to the part H of the burner regulated.
The apertures in the flange also permlt of the

influx of a certain quan thy of air to the open-
ing K%, and the flanges also act as shields to.

prevenb “firing back.” A gas - jet of this

character permits of a ready adjustment of

its parts to adapt it most favorably to the kind
of gas which is admitted throun'h it to the
burner H. The fire-brick fuel- halder L may
be and preferablyis formed in one piece. It
has side wings L’ I" and a grooved back L2,
that at the top curves forwardly, and a bottom
portion L®, that projectsbetween the wings L/,
but does not extend out flush with their front

- faces. The grooves /in the back plate are con-

30
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40

tinued across the face of the bottom L? thus
forming raised ribs /' thereon. Thisfire-brick
box, in “which the fuel (indicated by X in Fig.

4) is placed and which may be of any smtable

refractory material, is of the horizontal cross-

section shown in -Fig. 5, which corresponds
with the horizontal cross-section of the cast-
iron box F,in which 1t closely fits, resting at
the bottom upon the upper faces of the pro-
jections A7, cast with or attached to the part

H of the bmnel

ing at the bottom feet m, bolted to the base
C, as shown in Fig. 1, and near the top a

rearwardly-extending threaded bolt m’, that

lies in. the space between the two vertical

lugs m* on the top of the plate E', between the |
| rear tubes D and the front side tubes D', down

columns K K, and has applied to it a nut m53,

bearing against the rear face of the lun's-

Above the fireplace-opening the upper part |
~cap,and the hollow base is relatwely large

- of the frame M is closed or solid and is

45

- or ornamental pattern.
frame M are rearwardly-extending project-
ing arms or lugs m?, which embrace the side |
Walls of the box F and are attached to them |
At the |

50
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suitably ornamented, as may be desired and

as is indicated in -Figs. 1 and 4—that is to
say, it may be cast with an appropriate raised
At the sides of the

by screw-bolts m?®, as seen in Kig. 1.

~opening in the frame opposite ,the fireplace
there are inwardly-extending flanges m?®, that

are in contact with or in eloce ]lledeSltIOIl

to the front face of the wings I of the fire-
In the speclal construe-
tion shown the fuel is held in place by an
open-work skeleton frame N, which may be
of cast-iron and is provided w1th side lugs n,
which are bolted to the front of the side bars_

brick fuel-holder.

of the frame. The bottom bar of the skele-
ton frame N has a ser ies of inwardly-project-
ing pins or fingers n'. The fuel partly rests
upon these ﬁnﬂ'els and upon the bottom L3 of
the fire-brick holdel - The fingers n' are pref-

~which -they pass into the hollow base.

rise.

683,144

1 face of the bottom L3 of the fire-brick holder,

and thereis an interval of space between their
rear ends and the bottom pmtlon L? of the
fire-brick. The burner-nipples .’ arelocated
in a plane below the lower face of the bot-

| tom L3 of the fire-briek, but somewhat in front

of it, so that the jets of flame rising from the
ni pples will pass between the ﬁnwers and into
contact with the artificial fuel. The base C
18 closed at the bottom by the plate O, hav-
ing flanges o, fitting against the interior in-=
clined walls of the base and secured fo it by
screw-bolts, as shown in Fig. 4. This plate
O has a central aperture, above which is sup-

ported a baffle-plate P, and beneath the ap-

erture in the plate O is located a removable

‘water-pan , which may be slipped into po-

sition through the opening in the front wall
of the base. An opening, however, may be
provided at the rear of the base or at either
end for the insertion or removal of this pan.

In Fig. 9 I have shown a somewhat-modified
constructionof theframe M. Itisin partcon-
structed substantially as already described,
except that a supplemental plate R, having
an ornamental face, is provided. When the

heater is in use, this plate is raised, so as to

cover or lie over the upper solid part of the
frame already deseribed; but when the ap-
paratus 18 not in use the plate R, which is
held in its elevated position by a prOth
headed bolt », entering in a projection 7' at

t the top of the frame, may be lowered into the

To the front of the box F |
is applied an open rectangular frame M, hav- |

position shown in dotted linesin Fig. 9, so as
to cover the opening of the ﬁleplaee In this
movement the side lugs of the plate R travel

in ways formed in the sides of the frame M.
The products of combustion and airrising in
the fire-box pass by the tubes E K into the

hollow cap and there divide among the four

The
superficial area of the pipes D IV, the hollow

~and is such as to take up the heat from the
“airand the products of combustion, radiating
1t into the room, and the products of combus-
“tion and air bemﬂ' correspondingly cooled are
condensed, and 9uch watery vapor as is pres-

ent is wduced to llqmd torm and discharges
through the aperture in the base into the pan

Q. A considerable part of such non-combus-
‘tible gases that would tend to vitiate the at-
_mosphere of the room is absorbed and re-

tained by the water, while the residue, mainly

carbonie acid, is dlsehal ged adjacent to the

floor of the apaltmeut and being for the most
part heavier than the atmosphere does not
In addition to the heat radiated from
the metal parts of the apparatus there is a

direct heat thrown out from the incandescent

artificial fuel which also affords a bright and
attractive open fire. A feature of the i inven-

tion is that the cooling and condensing sur-

face shall be of sufﬁclent area to cool and Cor-
respondingly condense not only the products

erably somewhat above the level of the top | of combustion and air entering at the bottom
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of the fire-brick below the fingers n/, but also
the relatively large volume of air which is
drawn in through the open front of the fire
and effect the condensation of the water-va-
por present. Furthermore, the cooling effect

and the corresponding condensation are such |

as to induce a proper and suitable draft up
through the fire-box and tubes E F and down
the other tubes into the hollow base. These
features are material to produce the most
satisfactory and most efficient operation of a
heater of this kind, which is distinguished
from those radiator-like
mere gas jet or burner is provided at the base
of one of the tubes. A number of forms of
apparatus of that class have been proposed,
but they all have objections which have pro-

hibited their use except to a very limited ex-

tent. A further advantage of the construc-
tion that has been described is that the fire-
brick fuel-holder is arranged vertically oppo-
site the fireplace-opening and has its rear wall
Inclined forwardly at the top, thus efficiently
radiating into the room a large portion of the
heat absorbed by it. o

I claim as my invention—

1. T'he combination of g hollow cap and
base, tubes connecting them, an open-faced
fire-box mounted on the base and ecom muni-
cating at the top with a short tube or tubes
connected with the cap, flanges projecting
trom the wall of the box near its lower end, a
burner removably mounted thereon,a gascon-
nection to the burner exten ding from the rear
of theapparatusacross thetopface of the base,
a fire-brick fuel-holder fitting within the box
abovethe burner and having a bottom portion
upon which the fuel partly rests, and a fuel-
guard applied at the front of the fireplace
and having inwardly:projecting fingers upon
which also the artificial fuel partly rests,

2. The combination of a hollow cap and

base, tubes connecting them, one or more

‘short tubes depending from the cap and se-

cured at their lower ends in-a plate, a fire-
box having rear and
the base and its top formed by said plate, a
burner located at the bottom of said box, a
pipe for conveying gas to the burner enter.
Ing the rear of the fire-box, a fire-brick fuel-
holder located above the burner and having
side wings, a rear wall and a relatively nar-
row bottom portion, a fuel-guard applied at
the front of the fire-box and havin ginwardly-
projecting fingers partly supporting the arti-
ficial fuel and located in a plane above the
bottom portion of the

fire-brick.,

5. 1'he combination of a hollow cap, a hol-
low base having an opening in the bottom
thereof, tubes connecting the hollow cap and
base, a fire-box adjacent tothe base, a burner
located at the bottom of the fire-box, a fuel-
holder located above the burner, one or more

tubes connecting the top of

heaters wherein a

‘mounted on the

side walls resting upon

£

the fire-box and
‘the hollow cap, a baffle-plate supported with-
1n the base opposite the opening in the bottom
thereof, and a water-pan located under the
opening, ' - |

4. The combination of a hollow cap, a hol-
low base having an ocpening in the bottom
thereof tubes conneeting the hollgw cap and
base, a fire-box mounted on the base, a burner
at the bottom of the fire-box, a fire-brick fuel-
holder for artificial fuel located above the
burner, tubes connecting the top of the fire-
box and the hollow cap and a water-pan lo-
cated under the base opposite the opening
therein, | |

9. The combination of a bollow cap and
base,tubesconnecting them , & fire-box mount-

65

75

86

ed on the base and having inwardly-project-.

ing flanges near its bottom, a burner remov-
ably seated on said
ing the gas to the burner attached to the front

portion thereof, a pipe for supplying gas to

the jet entering the rear of the apparatus and

connecied at its front end with the jet, a fire-
brick fuel-holder loeated above the burner,
tubes connecting the top of the fire-box and
the hollow-cap,
the front of the fire<box and having inwardly-
projecting fingers serving to partly support
the artificial fuel. _

0. The combination of a hollow cap; a hol-
low base, tubes connecting them one or more
tubes depending from the hollow cap; a plate
in which their lowerends are secured,an open-
face box interposed between the hase and
sald plate which forms the top thereof, a fire-
brick fuel-holder located in the box, a burner
located in the bottom of the box, and a fuel-
guard applied across the open face of the box.

/. The combination of a hollow cap, a hol-
low base, tubes connecting them one or more
tubes depending from the cap,a plate in which
their lower ends aresecured
base and of which said plate
13 the top, a burner located in the bottom of
the box and having projections i, and a fire-
brick fuel-holder located within the box and
resting upon said projections.

8. The combination of a hollow cap, a hol-
low base, ‘
tubes depending from the cap, aplatein which
their lower ends are secured y an open-face box
interposed between the plate and base and of
which the plate

brick f uel-holderlocatedin the box and adapt-

ed to hold artificial fuel to be heated by the

flame from the burner.
In testimony whereof I

have hereunto sub-
scribed my name. |

EDMOND W. T. RICHMOND.

‘Witresses: .
KATHARINE MACMAHON,
EDWARD C. DAVIDSON.

flanges, a jet for supply-

tubes connecting them one or more

e forms the top, a burner lo-
cated at the bottom of the box, and a fire-

go

and a fuel-guard applied at
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