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John Henry Mills, 1834-1908



John Henry Mills was born in 1834 and his work greatly advanced the adoption of steam heating
systems in the USA while he also developed the design of boilers and radiators. He has been described
as a “mechanical genius, who was in turn craftsman, inventor, heating contractor, scientific investigator
and engineering consultant.”

In 1867, Mills patented his first cast-metal sectional steam boiler intended to drive an engine. He
followed this with boilers for heating in 1869 and 1874. The manufacture of the heating boiler was
carried out by George W Walker & Co at Watertown, Massachusetts, in the foundry of Miles Pratt &
Co. However, a Walworth catalogue states that the first Mills sectional boiler was made, in 1870, at their
factory in Cambridgeport, Massachusetts. At a later date, the Walworth Company manufactured both
Mills direct and indirect radiators.

Mills boiler grates are also referred to in an H B Smith Co catalogue of 1871 and by 1873 Smith “was in
complete control of Mills boiler manufacture.” Mills patented a steam radiator in 1877, but in the same
year he decided that hot water was a superior heating agent. He admitted that it was more silent and
steady than steam and more economical in use of fuel.

In 1877, John Mills wrote his treatise Heating by Steam, and between 1888 and 1890 he wrote his two-
volume book Heat, Science and Philosophy of its Production and Application to the Warming and
Ventilation of Buildings, described as “an important resource for boiler and steam heating engineers for
years to come.”

In 1891, Mills patented his sectional boiler for steam or hot water. He achieved enormous success in the
industry but indulged in ultra-extravagant experiments which left him, by 1905, penniless and destitute.
He died in 1908.
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lllustration of a Mills steam boiler from a 1905 textbook



Hear: I Scwce, ProDocTion, AND APFLICATION.

PLATE No. 14

Miris STEAM AND WATER SAFETY BOILER, No. 6.

Regular steam and. water circulating boiler of 50 to 100 homse-power.
Three of these are in use at the Pieter Bailding. Boston, Mass,, threo
at the county buildings, Springfield, Mass., and three at State Prison,

Crapaton, T 1. (See evaporative experiment, page 205.)

Mills steam and hot water safety boiler, 1890



J. H. MILLS.

System of Steam and Water Piping for Buildings.
Patented Deoc. 30, 1873.
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UNITED STATES

PATENT OFFICE.

JOHX H. MILLS, OF BOSTOX, MASBSACHUSETTS.

IMPROVEMENT IN SYSTEM OF STEAM AND WATER PIPING FOR BUILDINGS.

Spevifiention farming part of Letiers Patent No. 145,982, dated Deosmber 30, 1871 ; application filed
April 19, 1573,

To all whom it may coneern:

Be it known that I, Jous IL MiLis, of Bos-
ton, Suffolk county, Maseachusetts, have in-
vented an Improved Syvstem of Bteam and
Water Piping for Public Buildings and Pri-
vate eneces, of which the following is a
specification:

Of the different methmls emploved in pip-
ing, they all seem resolved, in present prac-
tice, to ranning the main m‘l.l:p{'r-[‘r]]lzﬁ._fl‘mn
the boeiler or generator around near the wall,
suspeinded to the lower floor-timbers, from
whenes the risers or supplies are taken upwasd
to feed the radiators or coils, a separate line
of pipe being also returmed to the generator,
into which snch radiators discharge their con-
dengeawater, the air being first allowed to es-
cape into the room before snch rdintors will
receive the steam. There are many difficul-
ties attending heating by steam under these
conditions, sinee the whole operation is at-
tempted against natoral laws.  The three ele
ments bronght into  juxtaposition — water,
steam, and pir—will not work harmoniously
toether until their relative s&miﬁc pravities
are duly considersd amd provided for.  Under
my syvstem no coutliet is possible, sines the
steam, being allowed to ascemd through one
or more verticel mains to the top of the strue-
ture, and from thenee distribnted downwand,
is always on the top of more dense and heavier
elements, which are then not impeded in their
passage from the radiators or in their return
to the generator, the air being allowed to es-
cape at a proper valve placed above the water-
line, as shown. It will also be plaiu to those
at all conversant with the eperation of steam-
hoating, that onee hiaving conducted the steam
to the highest point, and arranged for the es.
eapee of air at the lowest, bat above tho
winterline, the question of civenlation throngh
the pipes and radiators would be no longer, as
now, & doubtful one.

Another advantage incident to my arrange-
ment is the nse on the coils and radiators of
but one valve instead of two, both of which
must, under the present system, be opened or
cloged together or the radiators will fill with
water, cansing mnch tronble and annoyanee.
There being but one valve (the supply) nnder
my systemn, the radiator can never fll; as il is

h

always open at the bottom for the fall dis-
charge of condense-water. When closed, no
stenm, nuder my system, will enter upwarnd
through the small inverted inside drip-pipe,
because the radiator, under the operation of
conidensation, goon fills with such air as re-
mains or works into the snp]ﬂipi aud such
radiators remain neutral, while the cirenlation
goea on through the sapply and retuwrns the
same as ever.  Under the present systom even
the pipes themselves, in the upper and remote
ah‘nr}es, will not fill or cireulate until the radi-
ators attached to such are vented of their con-
tained air.

Elaborate experiments have demonsirated

the fact that steaw is o very powerful agent
to extinguish fives, and that a given amount
of water mm'ertel.i into steam P many
hundred times the power for this purpese that
it has in its original condition; while it is safe
to say that mnch more property is ovdinacily
injured by the effects of water than by the fire
itself. ’I’ffem[‘one, as steam does not injore the
building or its contents, I prefer to use this
snbtile and efficient agent by arranging ont-
lets on the main supply, with wr valves
tapped for hose-connections on each floor, so
that, shonld the fire ocenr in any out-of- the-
way places, the application of steam would be
easy, certain, and effective. In ease of fire
outzide or around the building, water would
be preferable, aod, for its instant :_I.]Lp[imliuu.,
I provide, as before stated, by making com-
munications in the basement with the street-
main to my vertical stand-pipe, first shutting
off the steam from the generator, and closing
the distributing-valves at the top of the build-
ing, when all is ready for a full and free sap-
ply, ecither ingide or at the roof, as may be de-
gired. !
The drawings accompanying this specifica-
tion represent, in 1i 1, a sectional view of
a building, of several stories or floors, embody-
ing my system of steam and water service,
while Fig. 2 is a section, on an enlarged scale,
of a portion of the down pipe and the drip-pipe
of the radiator, to be bereinafter explained.

In the drawings, A denotes o steam-gener-
ator, of any suitable character, placed in the
cellar or basement B of the structure O, while
departing from steh generator i2 o main suy-
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Connections for Steam-Radiators.
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UNITED STATES

PATENT OFFICE

JOHN H. MILLS, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT IN CONNECTIONS FOR STEAM-RADIATORS.

Bpecification forming part of Letters Patent No. IH.SﬁI; dated September 1, 1674 ; applieation filed
March 17, 1874,

To all whom it may concern :

Be it known that I, JoEx H. MiLys, of
Boston, in the county of Suffolk and-State of
Maussachusetts, have invented certain new aid
useful Improvements in Connections to Steam-
Radiators; and I do hereby declare the fol-
lowing to be a full, clear, and exact desorip-
tion of the invention, such as will enable
others skilled in the-art to which it perfains
to make and use i, reference being had to the
accompanying drawings, which form part of
this specitication. ;

My invention relates to improvements in the
connections to steam-radintors; and consists
in the combination, with an overbead steam-
supply pipe, of a single connection and its
valve entering the bottom of the radiator, as
will herein be more fully shown and deseribed.

On the drawings, Figure 1 represents a
ground Ilpl:m, Fig. 2 represents a side eleva-
tion, and Fig. 3 represents a perspective view,
of my invention,

Bimilar letters refer to similar parts wher-
ever they ocenr on the different parts of the
drawings.

Heretofore it has been common to amploy
two or more connecting-pipes for radistors
heated by steam, one of which pipes was used
for the admittance of the steam, and another
one for the discharge of the condensed water.
It has also beco common to use two valves for
each radiator for the same purposes. This is
ahjectionable on acconnt of expensive pipings,
fittings, and valves

To avoeid this diffienlty and extra expense,
I arrange and combine, with an overhead
steamn-supply pipe, a single connection and a
single valve that enters the radiator at its
lowest point, as shown in the accompanying
drawing, on whieh a represents a steam-radi-
ator, and & an overhemd steam-;?]pply pipe.
A single conuecting - pipe, ¢, provided with a
single valve or cot-olf, d, establishes a cowm-
muunication from the sepply-pipe & to the bot-
tom or lowest part ¢ of the radiator o, as

shown in the drawings. The single connect-
ing-pipe o'is placed in an inclined position, as
shown in Fig. 2, in such & manner that the
valve or cnt-off d is a little higher than the
end of the pipe ¢ where it enters the sapply-
pipe b, so that the condensed steam may How
nnobstrocted from the radiator a through the
lower part of the pipe ¢, and at the same time
allow the steam from the overhead pipe b to
enter the radiator throagh the I:IEPEI' part of
the single pipee. The extepsion I of the sup-
ply-pipe b serves for the pu of condnct-
ing the steam to another radiator on a story
below, and also for the conveyance of the con-
densed steam fiom the radiator . |

This it will be seen that I am alle to use
# singlé connecting-pipe anil its valve from
the overhead supply - pipe, for the purpose of
conveying the steam to the radiator, and to
allow the condensed steam te exit therefrom
without abstruction, and thereby dispense
with additional pipes and valves.

I do not claim the use of a single pipe and
valve, when arranged in combination with an
underhead supply - pipe, as shown in C. A.
Wilson's patent of Beptember 4, 1360, as 1 use
my single pipe and valve in combination with
an overhead supp -]}i‘)e, by which the ad-
vantage is ob of letting the steam and
condensed water travel upobstructed in one
and the same direction.

Having thus fully described the natore, con-
straction, and operation of my invention, I
wizgh {o secure by Letters Patent, and claim—

In mﬁmb}mﬁﬂn ;lglh an ﬂm;gmtg al.ieau':d-
sapply, &, of a single pipe, ¢ and its valve
eﬂtﬂl‘l{lg the bottomn of g& as and for
the purpose herein set forth and described.

In testimony that I claim the foregoing I
have Lierennto set my hand this 10th day of

March, 1874,
JOHN H. MILLS,
Witnesses:

ALBAN ANDRERN,
GeorGE E. POELPS.




J. H. MILLS.
Steam-Radiator.

No. 198,036. Patented Dec. 11, 1877.
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J. H. MILLS.
SEOTIONAL BOILER.

No. 400,243, Patented Mar. 26, 1889.
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(Ko Model.) 4 Bhests—Bheat 2.
J. H. MILLS.
SECTIONAL BOILER.

No. 400,243, Patented Mar. 26, 1880,
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SECTIONAL BOILER.

No. 400,243, - Patented Mar, 26, 1889,

SR)iFreasca dnventor,

A seafi j,z., N Bl

W By HAS Sttormerye, ﬁ ﬁ ;- "é\




(Ko Model.) 4 Bheeta—Sheat 4.
J. H. MILLS.

SECTIONAL BOILER.
No. 400,243, Pn._tuniﬂd Mar. 26, 1889,




15 boiler, together with

UNITED STATES

PaTENT OFFICE.

JONN 1L MILLS, OF BOSTOXN, MASSACHUSETTS.

SECTIONAL BOILER.

WWMMMWPMIﬂQM,MMEMm

Applicatisn Eled June 16, 1888,

ferla] Ko Z77,367, (Ho oodel)
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To all whem it may conetrn:

Be it known that T, Jomx H. MiLos, a eiti-
zeu of the United States, residing at Boston,
in the connty of Buffolk and State of Massa-
chusetts, have invented new and useful Tm-
provemenis in
following is a specification.

This invention relates to boilers for warm-
ing buildings, either by steam or water cir-
eulation, the objeet being to provide an im-
proved boiler of the sectional class for the
above-named purpose; and the invention
ponsists in the peenlinr construction and ar-
rangement of the sectional portions of the
the steam-drnm thereof,
anid means for producing a perfect combus-
tion of the fuel and fordistributing the pro-
duets of combustion throughout the boiler,

all as hereinafter fully deseribed, and pointed |

out in the elaims.

In the drawings forming part of this speei-
fieation, Figure 1 isan elevation of a sectional
hoiler embodying my improvements, portions
of thebase of twosections being shown broken
away. Fig 2 is a transverse section through
the base of the boileron line xx, Fig. 1. Fig.
3 is n side elevation of two of the boiler-sec-
tions and steam-Arum, together with the grate,
the fuel-magazine and its operating devices,
said figure 2howing the air or eras dlistribut-
ing box in section. Fig. 4 is a pers ectivi

view of one of the boilersections, showing |

portions of its wall hroken away, and a por-
tion of the steam-drom connected thercto.
Fig. 5 is a plan view of one of the boiler-sec-

tions. Fig. 6 is n eross-section substantially |
4, but including parts of two |

on line y y, Fig.
adjoining sections. Fig.7 is a perspeetive
view of the air or gas distribniing box and
its conmections.  Fig. § is a perspective view
of one of the closing fAlne-caps. Fig. 0 is a
tranzverse section through the base of one of
the hoiler-sections, snbstantially on the same
line that Fig. 2 is taken.

Tn the drawings, A indicates the sections of
the boiler, said sections being made, prefer-
ably, by casting and coving out in the man-
ner well known to iron-founders. Sald sec-
tions are to be of any number, as desired,
there being shown in the present instance
seven thereof in eirculararrangement around
the combustion-chamber B and ash-pit C of

Sectional Boilers, of which the |

" {he apparatus, and each section is of a height
| equal to that of the boiler. As will be scon

in Figs.1 and 2, a space, D, is left between 55

at the front of the boiler,
at a, thoough

twi of the seetions
which is properly partitioned, as
which are formed door-openings b «, lﬂﬂdinﬁ‘
to is:]he combustion-chamber and ash-pit, an
{ A
i door b of & bin or receptacle, 7, for receiving
I comminuted or other fuel, which bin is also
extended inwardly over the grate 6, and is to
be provided with a mechanism for securing
an automatic or other feed of the fuel into
| the combugtion-chamber, which bin or foel-
| box and mechanism constitute the subject-
| matter of & separate application for Lot
ters Patent, filed June 16, 1888, Serial No.
277,358,
| Each section
ter-receptacle chamber, d,
top ¢ to its bottom f, and of varying widths
radially in relstion to the common center uf
the combustion-chamber at different heights
thereof, its upper and vertieally-eentral por-
| tion sbove the grate being inwardly extended,
as at g, Figs. 3, 4, 5, and 6, and downwardly
extended therefrom and in direct communi-
| ention therewith tothe bottons in & contracted
| hollow leg, as seen at 2. Figs. 1, 2, 3, 4, and &,
| and aswill e noted on reference to the cross-
seatipnal coatour of said eentral portions, g,
of all the sections aronnd and above the com-
bustion-chamber they are inwandly converg-
ing, wheveby the volume of the ineloaed wi-
ter isredueed and greater heat-impinging sur-
face is secured; also comprised m each sec-
tion A, at the portion of its height which isa
little above the position of the grate, is one
| section, B, of a eirenlar conduit or baovx, &, to
e hercinafter referred to; and also at the bot-
tom of thie seetion itswalls are wplammmd
by inwardly-extending horizon walls &* &
and the vertieal partition-wall k, to form the
section of o lorizontal base exit, draft, and
emoke-flie, 3, inside of the lower legs, 2, the
gaid walls of said base-fluegeetions 'bn‘ing::ﬁn
at their ends, so that when the several boiler-
seetions A comprising them are secured in
place the continuous circular 4 will
be formed, as scon in Fig. £ When the sec-
tions are in place, their npmrmnverﬁ;ng ends
form in the top of the boiler a circular open-

A comprises an inclosed wa-
extending from its

rmits of the dispesition above the &o



THE H.B. SMITH CO.
—~WESITFIELD, MASS?

fUROPEAN AGEN]
| AUG.EGGERS
BREME ﬂ” ORK cm
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[ WESTERN AGENTS, WESTERN BRASS MFG. co SLLOULS, MO,

- IH:\._F' L 4’_,- ,_,..\_,-""--._}_1_,_.-—.._,5 :‘ﬁj‘\xﬁ},

“USALESROOMS
{133 CENTRE STREET. NEW YORK CTY._510 ARCH STREET, PHILADELPHIA.PA

H B Smith advertisement of 1900, featuring a Mills boiler (centre)



THE H. B. SMITH CO.,
133-135 CENTRE STREET, NEW YORK,

MANUFACTURERS

HEATING
APPARATUS

FOR

Warming All Classes

of Buildings with

STEAM

OR

WATER.

COTTAGE BOILER.

MILL’S SAFETY SECTIONAL BOILER,

ADAPTED FOR STEAM OR WATEI

MERCER,
GOL D, and
COTTAGE

BOILERS,

Arranged for Hord or Soft Coal
and Wood.

UNION,
ROYAL UNION,
CHAMPION,
CORONET, and
CROWN

RADIATORS.

GOLD'S PIN INDIRECT RADIATORS.

New York, Providence, Philadelphia.
Foundry: WESTFIELD, MASS. = :
SEND FOR CIRCULAR. ROYAL UNION RADIATOR.

H B Smith advertisement from an early heating textbook, showing a Mills safety sectional boiler (top)



HEATING BY STEAM:

ITS BEST APPLIGATION IN WARMING AND VENTILATING

- Public Huildings,

. FACTORIES and PRIVATE RESIDENCES,

WIETH
e P

T vy
ILLUSTRAET DESERITIONS 5=

BIKFCT RADI ]
'I.'I.‘!THH\ %E E‘h’{bjf

SOMME TUSEFVTIL TABLES.

-

By JOHN H. MILLS, Trustee,
S Steam Heating Truat Association,”

BOSTON, MASS

BOSTON:
GUNN & BLISS, PRINTERS, Nu. 3t HAWLEY STREET,
1377,

Cover of Mills treatise of 1877



PrLaTe Mo, 4.

HEATING BY STEAM.

e LR A R

S

[

HEATING OF A PRIVATE DWELLING SHOWING GENERAL ARBANGEMENT OF EDILER,

AND HEATING SURFACES

From Mills, 1877
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HEATING BY STEAM.

zi

HIGAT
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HIEATING BY INDIRECT RADIATION, ALSO THE REMOVAL OF THE VITIATED
AIR THROUGH THE CHIMNEYS.

.

From Mills, 1877
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J. H. MILLS.
SECTIONAL BOILER.

No. 449,379, 7 'L_,Eatantad Mar. 31, 1801,




(Ho Model. ) 4 Sheets—S3heet 4,

J. H. MILLS.
SECTIONAL BOILER,

No. 449,379, Patented Mar. 31, 1891.




UNITED STATES PATENT OFFICE.

JOHX 1L MILLR, OF BOSTON, MASSACHUSETTS.

SECTIONAL BOILER.

SPECIFICATION forming part of Letters Patont No. 449,878, dated March 81, 1861,
Applieation Hled November 18, 1860 Serial No, 371,808, (o =edel)

To all whow it meoy coneeri: ! lias many desirable featurces of consiruction
Be it known that I, Jory I MI1urs, a citi- | and operation as a steam-generator, they do
zen of the United States, residing at lloston, | not cover esrtain modern demands in the way
in the county of Suffolk and State of Massa- | of a heating apparatns not intended to gen-
chusetts, have invented mew and nsefnl Im- | erate steam as the heating agent, but Lo raise
provements in Sectional Doilers,of which the | the temperature of the water simply and
following is a specification. | cirenlate it in pipes or radintors loeated in
T'his invention relaies to seciional boilers, | the rooms and spaces to be warmed. There
the object Deing to pravide for steam and | is another aud important advaniag E?ﬂﬁ“mﬂ-
especially for hot-water-heating apparatys | when using this boiler for circolating wa-
and analogous nses an improved boiler con- | ter instead of steam ns a heat medium.
sisting of east-iron hollow soetionsof peenliar | This is the incrensed height of the colamns
eoustruction and arrangement composing tho | of water acted npon by the heat due to the
individoal units of such boiler, whereby in- | longer section obtained when starting from
creased Leating-surface is obiained without | the floor and the fact that this pipe con-
inercasing the eost of manufacture, all as | veying the return circulation may cuter the
herdinafter fully set fortl. boilor also on the Aoor-level and withent ris-
In the drawings forming part of this speci- | ing up and forming a loopin the return-pipe,
fication, Figure 1 i= a front elevation, partly | which is a loss of power and efliciency pro-
in seetion, of a boiler embodying my improve- | portioned to the distance which snch return-
ments. Fig 238 a side elevation, partly in | pipe rises before entering the boiler,
section. I-"ig_. 3 is n sectional view abont on Terptofore in the constroetion of seetional
line 3 & of this figure. Fig.4 is a rear viewof | boilers, whether composed of whole sections
a-zoction located at the rear end of thesrate- | spanning the grate and fire-chamber ﬁpﬂl
bars, a5 below  deseribed. Fig. 5 is a mr—*siﬁem side, or ns divided sections eovering
spective view of one of the main seetions of | one-lalf of the grate, the sections are con-
the Loiler, the ontflow and return drums with ' stracted to be elevated and stand upon a
which all of the sections of the boiler com- | brick or iron foundation, which also forms
municate, and 4 pipe connection between said | the ash-pit walls of the completed boiler. In
drums, the purpose of which is fully deseribed | my present invention, however, I dispense
Trslowr, ! with all brick and iron foundations Ly con-
One essentinl objeet of this invention is to I structing my boiler-sections to stand diveetly

secnre increased efcieney and power to ab-
sorh heat for a lguid civenlation by placing
a part of the heating-surface below the grate-
line, which surface will be acted upon by the
radiant heatof the eoalson the grate and the
high tewperature of the ash-pit, but which
hent iz entively lost in boilers having no heat-
absorbing surface below sald grate -line
While some weonght-iron or shell boilers
have an extension of thelr walor-spaces bo-
low the grate-line and to the floor, they do not
and ennnot also extend their smoke-llues fo
rendler available the surface so obilained.

Heretofore in the constrnetion of cast-metal
boilers composed of separate sections they
have been formed of cortain tubes and fAues
designed 1o stand upon foundation-walls of
briek or iron, snch walls forming the ash-pit
af the completed boiler.

While the sectional bailer just veferrad to

on the foor, the lower part of such sections
below the prate-Tine forming theirown founda-
tion, and thus avoiding the expense of briek
| or iron ash-pit walls and the labor of elevat-
| ing the heavy eastings onto the fonndation—
generally half a yard above the floor. This
method of constructing cast sectional beilers
i not only dispenses with said epmmon but use.
less foaudations as to heat effect upon the
| waler in the boiler, but by furming the samae
from the sections themselves increased heat-
ing-surfnee is obiained.in the pipes and tnbes
extending below the grate and forming the
walls of the smoke-flues before deseri =l
! In the deawings, A indicates the main in-
tegral sections of the boiler, each of which is
| of east-iron and hollow, and consists of (sec
' Fig, 6) two substantially parallel vertieal
tuﬁuﬁ 4 4, united Ly o hollow base 5 ot their
Tower ends, and having extonding therebs-
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UNITED STATES

PATENT OFFICE.

HHARRY A. R. DIETRICH, OF SOUTH BETHLEHEM, PENNSYLVANIA.

BOILER.

SPECIFICATION forming part of Letters Patent No. 402,664, dated Fobruary 28, 1883,
Applicathiz fled Beptomher 8, 1802, Berlal Mo 445434, (Mo madeld

To all wlome i oy coneerm:

DBa it known that I, ITarRY A, R, IMETRICH,
of Sonth Bethlehem, in the connty of North-
ampton and State of Pennsylvania, have in-
vented a new and usefnl Improvement in Boil-
ors, of which the following is a foll,elear, and
exact deseription.

My invention is an improvemont apon the
boiler of J. H. Mills, covered by patent dated
March 31, 1581, No. 449,370.

The invention consists in the povel con-
struetion and combination of the several
parts, as will be hereinafter fully set forth
and pointed out in the claims.

Relerence is to be had to the accompanying
drawings forming a part of this specification,
in which similar figures and lettors of refer-
ence indieate corresponding parts in all the
viows.

Fignre 1 is a front elevation of the boiler
Fig. 2 is a side view thereof, a portion of it be-
ing in section and the section being indicated
by the line 2—2 of Fig. 4. Fig. 3is a contral,
longitudinal vertical section, taken pracli-
cally om the line 3—38 of Fig. 4. Fig. 4 is a
transverse vertical section taken between two
of the sectionsof the boiler, practically on the
line 4—4 of Fig.3. Fig. 5is n transveras sce-
tional view, taken through one of the sections
of the boiler, essentially on the line 5—5 of
Fig. 4; and Fig. 6 iz a similar view to Fig. 5,
but taken on the line 6—56 of Fig. 4, the said
view ghowing the position of the smolke flues
in the section.

The body of the boiler is constrocted of - a
geries of sections A, and any desired number
of theso sections may be employed. Thessc-
tions differ from one another only in the fact
that one faes of the front section is shaped
and constructed to constitnte a front of the
boiler, and the inner face of the rear section
ia properly shaped to constitute the rear face
of theboiler. e intermediatesections have
both of their side faces constroeted alike.
These seetions may he given any desired ax-
terior contour, preferably, however, they are
maile to approach in shape a rectangular fig-
wro, and viewed from their gide o recess or
opening 10 is produced in their contral por-
tions, t{ﬁ side walls of the openings being
gome distance from theounter sidesof the see-
tions, and the opening extends throngh the

bottom of the section, and the top wall of the
opening is praferably given an arched shape,
a8 shown in Fig. 4.

Along the top and bottom and side edges
of each face of each intermediate section a
rib 11, is foymed, and the rib after approach-
ing the side walls of theopenings 10 of & sec-
tion, are earried vertically upward to a point
preferably above the conter of the seetion, na
shown in both Figs. 4 and 5, and designated
as 12, Thos adepressed central surface a, is
loeated upon each side face of each inlerme-
diate section between the upwardly-oxtend-
ing inner ribs 12, and the deprossed surfaco
continnes abhove these ribs, extending to the
npper rib and opper portion of the u_ppnrsida
ribs; and side deprossed surfaces a’ are like-
wise prodaced, loeated between the outer side
ribs and the inoer ribs 12, Tha ribs are not
solid and neither are the sections, as each
section is hollow, forming an interior cham-
ber A%, and the ribs are, properly speaking,
olfsets [rom these chambers, as shown best in
Fig. 5, and provide for extensions thereof,

The portions of the sections at each side of
the central openings 10, mnly be denominated
as legs, and the openin 0, are utilized to
form a fire box B, when the seetions are placed
together. In each leg of each central seation,
at the lower portion of said legs, a tobular
partition 13, ia formed, open at each end and
ereating what may be denominated flues 14,
and eireolar partitions or sleeves 13, are pro-
dueed in the bodies of the sections, extending
thmg?h from side to side and forming a se-
ries of openings 16. These sleeves or parti-
tions are located in the sections in two or
maore sets or rows, and some of the openings
16, are ordinarily employed to receive tabes
17, closed at their intier ends but apertared
throughont their length, as shown in Figs. 3
and 4, and these tabes are adapted to be nsed
to improve combustion at these points by in-
troducing air, the tubes being of much less
diameter than the diamater of the openings
in which they are loeated. The onter face of
the front section of the boiler is not ribbed
ag are the faces of the inner sections, bat tho
inner face of the front section is made Lo cor-
respond (o those of the intermediate or inner
sections. The outer front section is provided
with & like nnmber of openings 16 a3 have
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