No. 876,481. | | PATENTED JAN. 14, 1908,
- M ], MURDUCH & I. P. LUDT.

HOT AIR FURNAGE. _
- APPLIOATION FILED JULY 1, 1905. RENEWED SEPT, 5, 1907.

2 SEEET8—SHEET 1.

l"—.'--l‘w-ll""---.--_-I,g. .

rﬁj' - TN 2‘5

_ | Xf_ U2 2 // K oA
2 s ||
T - P _ I
2 iz
e
e ,,\ e
7 Y/ 7
7 \ © ' l
@ "X /5 /<

A | /8 T“]'“““‘““-.i_;,_ ; /
L TS T
- Zl e
Nl . i e ||
;5 L I V974 |
?. l| ! 'L - 2/

. il Bl o
56 - |
X _ | diven
3 %) z A 27' Michae! j Murdoch, %;m
NRitneaves ' LE/?ﬂ FTvd

JK/WM ‘ - Py %M

Al WMf/M;’ : S _  Cltormey

THE NORRIS PETERS GO, WASHINGTON, £, C.



No. 876,481, '- | PATENTED JAN. 14, 1908.
- M. J. MURDOG‘H & I. P, LUDT.

HOT AIR FURNACE.
APPLIOATION FILED JULY 1, 1905, RENEWED SEPT. 6, 1007,

- 2 SHEETS—SHEET 3.

R

/™ N ,

N D 1IN
5 oo j: ) g e Sg
< i A IHNE—|A]
QN . N | / \9
S i

NN 0 %

ﬂ for.g

NMichag!/ L / Vyﬂa’o cs - %
tneo ¢s %/7/7 P - (/d%

/ﬁ//@ﬁcw sy %’5/%

//%«z %M /4% . | - Ctorney

THE NORRIS PETERS CO,, WASHINGTON, D. €.



10
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Speciﬁbation of Letters Patent.
Aypvlication filed July 1, 1909, Serial No. 267,349,

Patented Jan. 14, 1908.
Renewed September b, 1907, Serial No, 391,611,

To all whom 1t may concern:

Be 1t known that we, MicHAEL J. MUR-
pocu and Jomn P. LUDT citizens of the
United States, residing at, Youngstown, in
the county of Mahomnﬂ and State of Ohlo
have invented certain new and-useful Tim-
provement m Hot-Air Furnaces, of which
the following 18 & spe(ﬁhcatlon

This invention relates to heating appara-
tus, and has special reterence to an 1mproved
hot-air furnace embodying a novel construc-
tion designed to secure a maximum heating

~eflect, w hile at the same time IMProving the
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o elleml structural and functional features of
a furnace of this oeneral type.

With these and other objects in view which
will more readily appear as the nature of the
Invention 1s better understood, the same
consists 1n the novel construction, combina-
tion and arrangement of parts, which will
be heremafter more iully 1llustrated and
claimed.

The essential features of the invention,
involved 1n carrying out the general ob]ect
indicated, are necessallly susceptlble to
structural change without departing from
the scope of the invention, but a preferred
embodiment thereof 1s shown m the accom-
panying drawings, in which—

I‘wure | is a vertical central 103:101t11d111a1
sectional view of a hot-air furnace construct-
ed 1m. accordance with the present invention;
Kig. 2 1s a horizontal sectional view on the
line ‘?-—J’ of Fig. 1; I1e. 3 is a vertical trans—
verse sectional view on the line'3
Iig. 4 15 a detall view partly in section Show—
Ing the separable fastening connection be-
tween one of the hot-air tubes and the side
wall of the fire chamber casing; IFigs. 5 and 6
are detall views respectively of the mner and
outer washers forming a part of the fasten-
ing connection for the hot-air tubes.

lake reference numerals designate corre-
sponding parts in the several houres of the
drawmﬂs

The fuma(,e torming the subject matter
of the plesent application, includes i its
oeneral organization an outer casing 1 of
suitable dimensions to accommodate the in-
terior parts of the structure. This outer
casing 1 has arranged therein, in spaced rela-
tion to its side and end walls an inner fire
chamber casing 2 preferably of a sheet-metal
formation and inclosing therein a fire cham-

55 ber 3 of an extended area,.

The inner

e chamber casing 2 1s ar-

ranged horizontally within the outer casing
1 and by reason of being spaced from the
side and end walls of the latter has provided
between the casings 1 and 2 a hot-air cham-
ber 4 having a suitably arranged cold-air-

inlet or mlets at the bottom of the outer.

casing 1 and 1s adapted to discharge the
Leated air into the heating system through
the usual hot-air flues 5 connected with the
top of the outer furnace casing 1, as indi-
cated 1n igs. 1 and 3 of the drawings.

In 1ts structural formation the mner fire
chamber 3 i1s somewhat 1n the form of an
oblong box or case extending approximately
the full length of the outer furnace casing 1
from the front of the inner walls of the
latter, and at the front end the said chamber
3 1s pI‘OVlded with a fuel receiving throat 6
joined to the front wall of the casing 1 and
in communication with the fire door open-
ing 7, covered and uncovered by the {ront
fire door §, the hinged rod of Which fire door
has a damper controlling extension 9 for the
purpose hereinaltter explained.

At its rear end in substantially the same
horizontal plane as the {ront receiving throat
6, the inner fire chamber 3 is provided with
an upper outlet flue 11 extending through
the rear wall of the main casing 1 and
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coupled to the smoke escape pipe 12 con- -

veniently arranged exteriorly of the furnace
casing at the rear side thereof.

to the said upper outlet flue 11 at the rear
end thereof, the fire chamber 3 1s provided
at its rear end with a pendent circulating
leg 13 which is dropped irom the lower side
of the main portion of the casing 2 to the
bottom of the main casing 1, and at its lower
end the said pendent or dro leg 13 of the
fire chamber has extended rearwardly there-
from, the lower outlet flue 14, which is ex-

In addition
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tended throuﬂh the back Wall of the main

furnace casing and is coupled to the lower

end of the smoke escape pipe 12. In this
connection 1t will be observed that the ex-
treme outer end of the lower outlet flue 14
18 provided with an -auxiliary draft opening
15 which 1s designed to be covered and un-
covered by a hinged check draft valve 16
to be opened and closed in any suitable man-
ner, either by manual or automatic manipu-
lation. The pendent or drop leg 13 is also
provided at the extreme lower end thereot
with a clean-out opening 17 formed in one
side thereof and adapted to be covered and
uncovered by the cleamng door 18 which is
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accessible throunh the side of the mam
furnace casing 1.

To prowde for GOHLI‘OHIHF the draft

through the fire chamber 3 the upper out-

there-
[raft controllmo damper
This damper 19 may be of the butter-
but preferably 1s
mounted and operated 1 the manner shown
This consists in arranging
the damper 19 on a hinge rod 20, one ex-
tremity of which pr O]GCtS to the exterior of
the flue and has mounted thereon a welohted
arm 21 and an adjusting lever arm 22, the
latter of which has connected thereto one

5 let flue or neck 11 thereof hasarrang ed

in an automatic d
19,

end of a flexible controlling connection or

chain 23 arranged to pass over suitable
guldes 24 and having 1ts other end connected
to a lever or equivalent arm 25 carried at the
upper end of the hinge rod extension 9 of the
front fire door 8. By reason of this construc-

tion it will be observed that when the door 8

is closed and a tension thus placed on the
connection or chain 23, the damper 19 1s
held closed, thereby compelhnn all of the
fire and other products of combustion to pass
down through the pendent or drop leg 13 of

the fire chamber casing and out throuﬂh the

lower outlet flue 14; but. when the door 8 is
open and the tensien on the connection or
chain 23 thereby relaxed, the weighted arm

21 forces the du.lﬂ])@l Open and this provides

cdirect commun:

lcation with the smoke pipe
through

the upper flue 11. At this point it
will be observed that by reason of the flue 11
being substantially m line with the fire door,
when such door is open there will be no
smoke, gas, or other products of combustion
“escape from the door, but, on the contrary,
will be carried by the e extra draft out thr ouf“h
the flue 11 into the escape pipe 12.

One of the distinctive features of the pres-
ent 1mvention resides in providing the fire
chamber with a multiplicity of hot-air tubes
26. These tubes extend transversely across
the interior of the fire chamber 3 and project-
mg through the sidewalls of the casing 2 com-
municate with the oppc}Slte side portions of
the hot-air chamber 4. These tubes are ar-
ranged throughout the main hor izontal por-

)

F the chamb er 3

uted t.

_the rlrawmns

1t 18 preferable in carrymn
tion to provide each of the TFubes 26 at the
opposite ends thereof with deflecting elbows
27, the elbow at one end of the tube being
turned downward, and that at the oppoate
end of the same tube being turned upward, as
shown in Figs. 2 and 3 of the drawings, there-
by msuring a better and ireer circu:
alr 1nto, through and out of the tubes. In
connection with the deflecting elbows, it is
preferable that those of sueceeding pipes be

and are also distrib-
irough the pendent or drop circulat-
mg leg 13, as very plauﬂy shown m Fig. 1 of

ut the inven-

~rulll

| ranged m spaced

lation of I

.—

‘means for removably supporting the indi

876,481

disposed alternately up and down at each
81de of the fire box casing, thus insuring uni-
formity in circulation of the cold and hot air
at both sides of the fire chamber casing.

In order to secure a maximum heatmg
effect and at the same time a full and free air
circulation about the drop leg 13 of the inner
fire chamber, 1t will be obser ved by reference
to the drawma*s that the lower closed end of
sald drop Leg extension, contiguous to the
flue connection 14 therewith, is seated on the
rear edge portion of the bottom wall of the
maln casing 1, sald rear edge portion of the
bottom wall termma,tmo' short of the back
wall of the furnace casing and providing an
air inlet at this point throuﬂ'h which the sup-
ply of cold air mayv be admltted the same

first circulating about the flue 14 and then |
about the drop leg extension 13 as it becomes

heated and rises 1n the casing. In this con-
nection, 1t will be further observed that the

front inclined wall of the drop leg extension

13 acts as a guide for deﬂectmﬂ products of
combustion toward the bottom flue connec-
tion 14, wihile at the same time 1t lies in a po-
sition spaced from the back wall of the closed
asn pit P, thereby leaving a large air chamber
or space at this point w hich i 18 entlrelv Sur-
rounded by heated surfaces. -

The invention also contemplates improved
1vid-
ual hot-air tubes 26 in place, while at the
same tlme securely locking them to the side
walls of the fire chamber casing 2.

Refc Ting particularly to the detaﬂs shown
in Kigs. 4, 5 and 6 of the drawings, it will be
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observed that each hot-air tube ‘?6 18 pro-

vided at the ends thereof with inner and

outer sets of holding lugs 28 and 29 respec-

tively, sald inner and outer sets

relation to acco:
therebetween not only the sheet-metal side
ot the fire chamber casing 2 but also the inner
and outer washers 30 and 31 constituting a
part of the locking device.

As the lastemno*' for each end of the tube
1s the same, a descmptmn for one end will
suffice for the other, and by ref erring to the
fioures of the dmwmw mentioned,. 1t “will be

Deing ar-

_noted that the 1nner Etfld outer washers 30

and 31 are

both provided in their inner edges
with the ¢

E:‘:E'LI'&HGB notches 32 AIT&NZE at

such washers to be readily slipped over the
outer lngs 29, and while the inner washer is

‘plain upon both sides, the outer washer,

which constitutes the lochlng washer, 1s pro-

vided upon its outer face about the inner

edge thereof with oppositely arranged wedge
mchﬂes 33 adapted to be turned wamst the
inner sides of the outer lugs 29. In setting

p the fastening for one end of the tube 26

(referrmcf to the oroup of Flﬂ'S 4 to 6, inclu-

sive), 1t will be observed th&t the inner abut-

ment washer 30 is first passed over the outer
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diametrically opposite points and permlt ng
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lugs 29 and then given a quarter turn to

throw the clearance notches 32 thereof out

of alinement with both the inner and outer
lugs. Then the sheet-metal side 18 posi-
tioned against the inner abutment washer
30, and the outer washer 31 placed over the
11105 29 may be also turned to throw its
notches 32 out of alinement with the said
lugs; the turning of the outer washer 31 by
a wrench or equwalent device causes the 1n-
clines 33 to wedge tightly against the outer
lugs 29 and theleby seomely‘ lock tne parts
tOULtﬂ@I' The hole through the sheet-
metal wall or side of the casing for the re-
ception of each hot-air tube is preferably
provided with clearance mnotches corre-
sponding to those of the washers, where 1t

is desired to have the hot-air tube fit snugly |

within the opening of the sneet-metal plate.

In order to obtain a maximum heating ef-
fect the hot-dir tubes 26 are prefembly ar-
ranced throughout the chamber 3 and its leg
13 In sepamte rows, with the tubes dlsposed
n staggered relation. In connection with
these tubes it should be noted at this point
that one of the same, designated by the ref-
erence number 26% 1s perforated and ar-
ranged directly over the fire pot 34 and con-
stitutes a hot blast tube, one end of which
has connected therewith a hot blast pipe 35

- which extends obliquely and downwardly
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from the tube 26, through the hot-air cham-
ber 4 and connects at 1ts lower end with the
door-covered hot blast opening 36 which 1s
preferably located at the lower right-hand

corner of the front end of the furnace casing.

A decided advantage 1s claimed for this ar-
rangement, of the hot blast inasmuch as the
same 18 less liable to smoke and will draw
much better than having the hot blast termi-
nate above the furnace, as is usually the case.

The fire pot 34 1s arranwecl directly be-
neath the main horizontal portion of the n-
ner fire chamber 3 contiguous to the front
end of the latter, and at its upper side the
fire pot is formed with a flange seat 37 re-
ceiving the flange 38 surroundmg the fire
opening prowded m the bottom of the main
horizontal portion of the casing 2. Beneath

the fire pot 34 1s arranged a grate fra,me 39
carrying a grate 43.

From the foregoing 1t 15 thought that the
construction, operatmn and many advan-

tages of the herein described furnace may be-

readﬂy apparent to those familiar with the
art.

Ha,vmn thus descrlbed the mnvention, what

celved within the seat of the b

o

is claimed and desired to be secured by Let-
ters Patent, 15—

1. In a furnace of the class descrlbed the
combination of an outer casing having a bot-
tom supporting wall, a closed ash pit cham-
ber arranged Wlthm the front lower corner
of the casing, a fire pot surmounting the
closed ash pit chamber and having a seat at
1ts upper edge, an mner fire chamber casing,
having in its lower side a fire opening, re-
re pot and pro-
vided with a front receiving throat and in
rear of the fire pot with a downwardly taper-
ing drop leg extension having a front melimed
wall and also a closed lower end seated on the
bottom wall of the furnace casing, the front
inclined wall of the drop extension being
spaced from the fire pot and also from the
rear wall of the ash pit chamber, said fire
chamber being also provided with an upper
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outlet flue in the horizontal plane of the re-

celiving throat and at the bottom of the drop
leg extension with a lower outlet flue, a plu-
mhty of hot air tubes extending transversely
across the fire chamber and 1ts drop leg ex-
tension, one of said tubes having a sealed
connection at one end with a side wall of the
fire chamber and provided with apertures
communicating with said fire chamber, and
at its other end having a pipe connection ex-
tending to the front of the outer casing at the

30

389

bottom thereof, the other of said hot-air tubes

being prOVided at their ends with deflecting
elbows lying between the fire chamber and
the maim outer casing.

2. In a furnace, an outer casing having a
bottom wall whose rear edge terminates
short of its back wall, an ash plt chamber ar-
ranged within the outer casing, a fire pot sur-
mounting the ash pit chamber, an mner fire
chamber casing 1n commumcatwn with the
fire pot and prowded in rear of the latter
with a drop leg extension spaced from the
fire pot and the ash pit chamber and pro-
vided with a closed lower end seated on the

rear edge portion of the bottom wall of the

outer casing, and a plurality of hot-air tubes
extending transversely across the fire cham-
ber and i1ts drop leg extension.

In testimony whereof we affix our signa-

tures 1n presence of two witnesses.

MICHAEL J. MURDOCH
JOHN P. LUDT.

Witnesses: |
EpwArRD MOGARVEY,
JoEN W. BorMEW.
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