¢, W. WIEGAND.

AEATING SYSTEM AND FORNACE.
APPLICATION FILED NOV. 2, 1907,

052,776, | patented Mar. 22, 191C.
’ _ _ 3 SEEETS—SHEET 1.

i \".'2 ."_: -‘ . ,,
i N ' 3 . _ if
i %f. - - - !:
L :i.i ! |
AN 1'4‘1 | } |
NN -
!*:\é' 1l'| | | N
N
AN -
RHENNLE
i! | :%‘i”' -
. i;,l%%[ 5 ﬁ .
7% N Py .
Flg i 1
A ; |
a.; :;" — .d_ *iL;: i;
] vf ==
7O LLELLL AL P AT AL
: A2
| 7

e ]
@
L T Y

_
o i T
: l
4 X,
-

@)

o W
4 ‘_
4
)
— -.k

o, e T W

iy

>
\
\
.

ANDREW B. GRAHAM CO., FHDTD-L‘.THGGHAFHEH& WASHINGTON, .. G




R
= & £/ = LS
o i -.i..,llllu \\\\\\\\& $y 3
5 ST N LY S
= NBRRRR \\\\\%\\ N
2" 2 /e \\\\\\\ o
E NN |
a _ - V), 2 62
2 1 5 M
S B ; = w
W-Em b 724
K= N @MM N
WN 7 77 ﬁ _ am W
s e ,, % ﬂ
i - A\
K 7 7,




¢, W. WIEGAND.
HEATING SYSTEM AND FURNACE.
APPLICATION FILED NOV. 2, 1907,

Patented Mar. 22, 1810.

952,7786.

3 SEEETS—SHEIET 3.

|

iR 'HEHH!

B

TR

N
N

i

!

W)

\\\.\\ _

\\\\

F&\\
ﬁ;n:;:a‘.m{f
N

.

- T n
o N E /2 ___ _ tw... \,
,:__ | ___ | il 00
= : Wm ;A \ 2
_\N\m ,,,,,, 22 \\\\\\\\__
7 o . \\&L
h . i | W MW\\Y\;\ /¢
. | %@MN& w\\ Z \wn
7 Z. N =
§ \\ Y - |Mu o) Ev ﬁ. 7 \\w\\\%
_ Q 7 22
. s \\ “ .
7 \\\§\\N\\\§\s _ \\%\x\w\&\\\ §

0
&
,_,W@ 2
v S
X
.W W
am ,
o

WASHINGTOL, B.G -

ANDREW B. GRAHAM COG. PH



WY

10

15

20

25

30

30

40

45

20

535!

UNITED STATES PATENT OFFICE.

CRIS W. WIEGAND, OF CHICAGO, ILLINOIS.

HEATING SYSTEM AND FURNACE.

952,7'76.

Specification of Letters Patent.

Application filed November 2, 1907.

Patented Mar. 22, 1910.
Serial No, 400,320,

1o all whom 1t may concern:

e 1t known that I, Cris W. Wircaxp, a
citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Heating Systems
and Ifurnaces, of which the following is a
specification. |

My 1invention relates to improvements in
heating systems and furnaces, and has for
one of 1ts objects to provide a hot air heat-
ing system of novel arrangement for uni-
torm and economical distribution, and to
provide a furnace well adapted for the sys-
tematic arrangement disclosed.

A farther object of my invention is to
provide a furnace which may be constructed
largely of masonry and as a unit of any de-
sired size with the minimum amount of vari-
ation 1n the size and character of some of
1ts essential parts. )

Another object of my invention is to pro-
vide a furnace wherein the air tubes are ad-
vantageously constructed and arranged to
alford a very large heating surface and good

circulation. And yet another object of my

invention 1s to provide simple and efficient
means for varying the course of the hot
gases with respect thereto, to vary the heat-
g and draft.

A still further object of my invention is
to provide an improved fire door arrange-
ment; and other and further objects will be-
come apparent to those skilled in the art
from the following description taken in con-
junction with the accompanying drawings;
wherein ;

Figure 1 15 a diagrammatic view illustra-
tive of an installed system embodying my
invention; Fig. 2 is a transverse vertical sec-
tion through the furnace looking toward the
rear thereof, and; Fig. 38 is a longitudinal
vertical section through the furnace on line
3—3 of Fig. 2. Fig. 4 is a section on line
4—4 of Fig. 1.

Throughout the several views like nu-
merals of reference refer always to like
parts.

In general in the preferred embodiment of
my nvention I provide a furnace having
1ts combustion chamber above the fire line
traversed by a plurality of sets of parallel,
inclined tubes, each set comprising a plu-
rality of tubes arranged one above the other
i spaced relation, and the several sets of

the series being arranged side by side and |

1

| close together, so that like tubes of the

several sets form tiers separated by passage-
ways running horizontally lengthwise of
the combustion chamber and at an angle
transversely of said chamber. Each set of
flues communicates at each end with a
header, and the separate headers for Oppo-
site ends of each set of the series are, pref-
erably, respectively piped to the hot air in-
let and cold air outlet of a separate area to
pe heated, so that each area to be heated,
such as each room of a residence, has its
own supply and return piping connection
with the furnace for most effective circula-
tion of heated air. |

In the specific construction shown in the
drawings, 10 indicates in general the fur-
nace, preferably comprising a shell of ma-
sonry of suitable thickness inclosing an area
divided at a suitable elevation by grate 11
into an upper combustion chamber 12 and
a lower ash pit 13. An opening 14 is made
through the front wall of the furnace at
a suitable height above the level of the grate
11, the perimeter of said opening being
covered with a suitable iron door frame 16,
of considerable depth, owing to the thicl-
ness of the wall, said frame being preferably
of rectangular shape and having pivoted
thereto along its upper edge adjacent the in-

ner boundary of the furnace wall a door or
- closure 15, which when closed, as indicated

in IFF1g. 3, extends diagonally down to and
rests against the lower front edge of the
frame 16, the opening, frame and door be-
img so proportioned that when the door is
raised to open position, as indicated in dot-
ted lines, it projects forward beyond the
opening 14 and acts to prevent the efflux
of gas and flame which some times accom-
panies the opening of an ordinary fire door.
The door 15 may obviously be counter-
weighted 1n customary manner, not herein
shown.  The ash pit is likewise provided
with an orifice 17 provided with a door 18,

At a suitable height above the grate 11,
L provide the inclined air tubes, 21, arrangec|
vertically in sets, and laterally in tiers, the
tubes of each set being disposed one above
the other in separated relation, and like

tubes of the several sets of the series being

arranged in horizontal alinement in close
proximity to each other, so that each tier
of tubes has somewhat the effect of a bafile
wall, and the several tiers include between

them fire passages for the circulation of gases
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of combustion.
tend transversely across the turnace and pro-
ject through the side walls thereot, the tiers
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The tubes prefemb]}f OX -

of tubes and the fire passages being hori-
sontal from end to end of the combustion
chamber, and inclined from side to side
thereof. In the specific construction shown,
each sot of tubes comprise three units, and
a comparatively large number of cets 1s

provided, said tubes of each set extending

entirely through the side walls of the fui-

nace casing, and at each end communicating
with a header, there being provided at each
end of the tubes one header common to the
several tubes of the set. As indicated in the
drawings, the inlet headers 22 communilcate
vith the lower extremities of the inclined
tubes and the outlet headers 23 communicat-
ing with the upper extremities of said tubes,
are the same in effective construction, vary-
ing only in the presentation of the tube-
receiving flanges.

I prefer in the installation of my furnace
that each outlet header 23 constituting a
separate outlet be connected through a suit-
able duct 24 to a hot-air register 25 of an
area to be heated, and that from such area
a return pipe connection 26 be made from a

«uwitable air outlet 27 to the inlet header or

separate inlet 22 of the same set of tubes 21,
<o that each aréa to be heated may be segre-
oated from every other area of the buicding.

For directing and controlling the distri-
bution of heat to the- several tiers of pipes,
I preferably space the end pipes of the tier
2 suitable distance from the proximate fur-
nace wall, and at the vear end of the fur-
nace I provide bridges 30 and 32, spanning
from the furnace wall to the proximate
tubes of the lower and upper tiers respec-
tively throughout their entire length ex-
posed inside of the furnace, and through
such bridees male orifices 33 of suitable size

adapted to be opened or closed by hinged

dampers 34 controlled by damper rocds 35
extending to the exterior of the furnace at
one side thereof and provided with operat-
ing handles 36. At the front end of the fur-
nace I provide a bridge 31 spanning from
the front wall of the furnace to the proxi-
mate pipe of the central tier, such bridge
preferably having no opening therein. The
smoke flue opening 37 I preferably make, as
indicated in Fige. 2, above the level of the
appermost tier of tubes 21, 1n communica-

tion with the area of the combustion cham-
ber adjacent the lower or intake ends of the

tubes 21, where the greatest space is avail-

able. Now it will be apparent that the heat
circulation with respect to the tiers of tubes
91, may be considerably varied at pleasure
by the opening or closing of the dampers of
bridees 30 and 32, the opening of both ori-
fices in the two bridges giving the products
of combustion a direct passage beneath the

052,776

| lower tier of tubes through said orifices to

the smoke outlet 87, advantageous 1n start-
ing a fire or reducing the heating effect ; the
opening of the orifice of bridge 30 and clos-
ine of the orifice in bridge 32 giving a more
tortuous passage through said orifice In
bridee 30, between the central and upper
tiers of tubes and to the smoke outlet 37
over the uppermost tier of tubes and the
closing of the apertures i _f
walls giving a passage from the reav of the
orate under the lower tier between the lower
and middle tiers, over the middle tier to the
front end, and over the upper tiers to the
smoke outlet. To permit cleaning between
the air tubes, I preferably provide i the
front wall of the furnace, in alinement with
ihe lower ends of the tubes, clean-out open-
ings closed by covers 38, as best indicated n
Figs. 1 and 3.

Tt will be seen that the construction here-
tofore described is such that tubes and head-
ers of identical construction may be used In
units of various sizes, the length or depth
of the furnace being varied according to the
number of sets of tubes which it is desired

to employ, without varying the tube or

header construction, and as the casing of the
furnace is preferably of masonry such ap-
propriate construction can readily be pro-
vided in each particular instance. It will
further be apparent that my improved fur-
nace provides a large heating surface 1n a
comparatively small space arranged 1n a
manner to permit easy regulation of appli-
cation of heat thereto, and that the location
and arrangement of the flues and headers
are such as to afford excellent circulation
through the furnace 1 any installation
thereof, particularly where the independent
return piping for each set of tubes 1S em-
ployed. Also it will be obvious that the ar-
rancement described is effective 1n provid-
ing a passage for the products of combus-
tion of greater linear extent in small space,
thereby insuring the efficient utilization of
the heat umits developed and consequent
economy in coal consnmption, and that the
fire door arrangement is effective and ad-
vantageous. |

While I have herein described in some de-
tail a specific embodiment of my invention,
it will be apparent to those skilled in the art
that numerous changes might be made in
the embodiment without departure from 1ts
spirit and scope, and 1 do not desire, there-
fore, to be understood as limiting my inven-
tion to the particular construction shown
and described.

Having thus described my invention, what
T claim and desire to secure by Letters Pat-
ent, 1s:

1. Tn a hot air furnace, a shell inclosing
2 combustion chamber, said shell having fire
doors in front, air tubes extending through
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said shell, said tubes being arranged verti-
cally 1 sets and horizontally in tiers, and
separate headers each connecting the outlet
ends of the tubes of a set.

2. In a hot air furnace, a shell inclosing a
combustion chamber, said shell having fire
doors 1n front, air tubes extending through
said shell from side to side transversely of
the combustion chamber, said tubes being
arranged vertically in sets and horizontally
in tiers, separate headers each connecting
the outlet ends of the tubes of each set, and
means for directing the course of the prod-
ucts of combustion with respect to the tiers
of tubes.

3. In a furnace, a masonry shell inclosing
a combustion chamber, tubes extending
through said shell from side to side at an

f

angle to the horizontal, said tubes being ar-

ranged vertically in sets and horizontally in 20

tiers, said tiers being arranged in separated
relation and the tubes of each tier in close
proximity, and the end tubes of the several
tiers being spaced apart from the end walls
of the shell, bridges from the end walls of
the shell to suitable end tubes of the tiers,
certain of said bridges having orifices there-
1n, and means for closing said orifices oper-
able from the exterior of the furnace.

20

In testimony whereof I hereuntc set my 29

hand 1n the presence of two witnesses.
-~ CRIS W. WIEGAND.

In the presence of
C. W. Boypen,
Liars W. JENSEN.
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