BENJAMIN FRANKLIN STURTEVANT
AMERICAN FAN ENGINEER

by Brian Roberts, CIBSE Heritage Group

Benjamin Franklin Sturtevant, 1833-1890

Benjamin Franklin Sturtevant was an American fan engineer and possibly the most
important name in ventilation during the second half of the 19™ century. He was borne in
Norridgewock, Maine, on 18 January, 1833, where he learned the trade of shoemaking
and repair before moving to Boston in 1856. Having an inventive mind, in about 1850
Sturtevant built a crude fan to relieve the summer heat. Around 1861 he designed a
centrifugal fan to suck dust and leather clippings away from his work area. Soon other
shoemakers wanted one, leading Sturtevant to set up a shop on Sudbury Street in Boston
where he employed 8 men to build centrifugal fans, creating the centrifugal fan industry
in the USA.



FANS AND VENTILATION MACHINES BEFORE STURTEVANT

The earliest fans date from the mid-16™ century and were used to ventilate mines in
Savoy and Bohemia. They were driven by hand or were horse-driven or relied on wind or
water power. About 1735, Desaguliers provided a hand-cranked fan, operated by a man
called the ventilator, for use in the Houses of Parliament. Bellows were used by Triewald
(1841) for ventilating ships and by the Rev Stephen Hales (1758) to ventilate hospitals.
Barry (c.1847) used a steam jet (ejector pump) for the ventilation of the House of Lords
while Arnott used an automatic air pump (driven by water stored at high level) for night-
time ventilation of York Hospital.

Curved fan blades were introduced about 1840, but Walker (1850) preferred an air screw
driven by a steam engine. Improvements just prior to Sturtevant’s fan-making activities
include the backward-curved fan of Buckle (1847) and the spiral scroll of Professor
Rankine.

Making fans for mine ventilation, 1556, using fan blades tipped with goose feathers



Screw fan of 1850 driven from a steam engine
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His business expanded rapidly. One report says that in 1866, he provided fans with
“wheels 16 feet in diameter” for the US Capitol building (if so these would have been
replacements for the originals of 1857). In that year the business had grown to the point
where Sturtevant was employing nearly 50 men, all making fans.

In 1969, Sturtevant entered the so-called modern heating era with the introduction of his
“hot blast system.” This consisted of a steam engine driving a fan passing a large volume
of air through a steel pipe heating coil and distributing it through supply air ductwork to
the heated spaces with a building.

As the business grew the company moved to a factory in Jamaica Plain and was now
making fans, steam engines, heating coils and drying apparatus while providing complete
heating & ventilation systems. Sturtevant went on to expand in New York, Chicago,
Philadelphia and then in England and Germany, becoming the largest fan manufacturing
company in the world
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In 1886, Sturtevant began making mechanical draught fans for marine applications
starting with the USS Alliance, the first extensive test on a US warship and the results
were said to be sensational.

Benjamin Sturtevant lived at 11 Revere Street in Jamaica Plains until 1889 and then at 60
Elm Street where he died at home on the 17" April, 1890. He had hired Eugene Noble
Foss in 1882 and put him in charge of manufacturing. Sturtevant has two daughters, the
younger married Foss in 1884, the same year he was appointed Treasurer & General
Manager. Upon Sturtevant’s death, Foss was elected President of the company.



Sturtevant centrifugal fan with direct-drive Sturtevant disk fan 1906
electric motor 1899
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@ VENTILATION AND HEATING®%

FIG. 21. STEEL PLATE BLOWER,
WITH OVEREHUNG PULLEY,




FIG. 22, ““ MONOGRAM ” ELECTRIC EXHAUSTER.
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FiG. 26. SPECIAL STEEL PLATE STEAM FAN,
WITH DOUBLE ENCLOSED ENGIME.
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FiG. 35. STEEL PLATE PULLEY FAN,
WITH THREE-QUARTER HOUSING.




FIG. 36. STEEL PLATE STEAM Fan,
WITH THREE-QUARTER HOUSING
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FIG. 49, STANDARD HEATING AND VENTILATING APPAR
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FIG. 52. HEATING AND VENTILATING APPARATUS,
ARRANGED TO BLOW THROUGH, WITH THREE-QUARTER HOUSING PULLEY FAN,
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FiG. 53. DUPLEX HEATING AND VENTILATING APPARATUS,
WITH THREE-PULLEY REG.
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FIG. B4, AGASSIZ SCHOOL, BOSTON, MAss.

An early Dual-Duct system




VENTILATION AND HEATING &€
PRISONS.

The requirements of a building designed for the imprisonment of criminals
are peculiar to itself. In the most advanced construction such a building
includes, as its most important feature, the cell room or rooms variously
arranged according to the ideas of those in authority, but, under all conditions,
containing a series of small rooms for the separate confinement of the occupants,

Owing to the character of the inmates, it is obviously desirable that the
heating and ventilating system should provide no advantageous opportunity for
escape, while the occupation of the cells, during at least one-half of the twenty-
four hours, requires that the maximum of air auppl_} per occupant shall be

pr::wlded The separation of the prisoners, however, is such that the supply of
: air necessary to ac-

i|l| complish the heat-
1|t ing under ordinary
‘|l conditions is suffi-
cient to meet all
requirements per
capita for the pur-
poses of wventila-
[ 4] tion.
| 3 f | il The cells are
= [ | s I usvally arranged in
| «|[t tiers, one above the
- ; other, either within
: = y i 0 f| il an outer shell or
| I I 5 E '1 building, or else
~ N 158 7 abuthng upon &
\ ¥ Eweﬂ or corridor ex-
11y tending up several
: 7 stories. To secure
{ 1. ] A " / = rflxﬂi RES the requisite con-
iy il e B stant change of
% air, it must be
2.2 ~ evident, there-
FiG. 77. SECTIONAL ELEVATION. fore, that me-
chanical means should be employed, and that both plenum and exhaust fans
should be introduced to secure the necessary equaiity in distribution.
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“ BOSTON STORE,” PROVIDENCE, R. I. This building, which is
owned by the Callender, McAuslan & Troup Co., is devoted to the purposes of
a wholesale and retail dry-goods and department store and serves as a most

- excellent example of a class of which a considerable
number have been equipped with the Sturtevant
System in the large cities of
the country. Fig. 72 pre-

sents a clear
conception
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FIG ?2 x BDSTGH STORE,” FRD\"IDENCE, B. L

of its character and appearance as well as of the location of the apparatus and the
general method of application. In the case of a retail store, the constant passing
of the customers in and out makes it extremely difficult to maintain the portion
near the entrance at even a moderately comfortable temperature. This problem
was presented in connection with the application to the store here illustrated,
and in fact its successful solution was the primary result sought in the introduc-
tion of the system. Under the conditions of direct heating, the attempt is usually




FIG. 99.
THERMOMETER.

9@ VENTILATION AND HEATING G5

TESTING SYSTEMS OF VENTILATION AND
HEATING.

The actual efficiency of any system of ventilation and heating cannot be
ascertained by mere casual inspection, but only by careful, intelligent and exten-
sive experiment. Trustworthy results can only be obtained by the use of
special instruments designed for such investigations.
Among the most important for this purpose are
those here presented.

Good thermometers, of the usual construction, SEIC
are generally sufficiently accurate for observing the
5 ordinary temperature of air, but for noting

the temperature of steam, or of highly-
heated air, the form shown in Fig. 99 is 4
very convenient. The thermometer tube §
15 enclosed in a tubular brass case, the
lower end of which is provided with a
screw of standard size and thread, by .
means _Gf which it may be securely in- pio 00, ANEMOMETER
serted in any T or flange. The tube pro-
jects well down below the threaded portion, and is guarded by a small
pipe attached to the bottom of the case, which allows free circulation
around the bulb of the thermometer. The glass may be graduated to
read between any given temperatures. For instance, if the ther-
mometer is to be employed exclusively for ascerfaining the ordinary
1 | temperature of steam, itstrange need not be greater than between the

: | points 200° to 350°. i :

) Under ordinary conditions the volume of air flowing through a
g given passage or orifice may be most readily determined by means of
an anemometer. This instrument, of the form illustrated in Fig. 100,
consists of a light and delicately constructed fan wheel whaose
motion is transmitted to a practically frictionless system of
gearing within the attached case. The movement of this
system of gearing is rendered evident by the hands and
graduated circles upon the dial. The velocity of the air, in |
feet per minute, is indicated thereon, the series indicating
100, 1,000, 10,000, 100,000, 1,000,000 and 10,000,000
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Fit 43 TYPICAL ARRANGEMENT OF THE STURTEVANT STrAM Fa¥ FoR THE PRODUCTION OF
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Fri. 64. ARRANGEMENT OF CoxXE MECHANICAL STOKER AND STURTEVANT FAN AT
Tue DERINGER CoLLIERY oF Tiue Cross CrEEk Coal Cosmpany, DERINGER, Pa.
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The Sturtevant System

or HEATING o
VENTILATION

By a Forced Circulation of Warm Air
is applicable to all classes of buildings

¥

The Sturtevant System Is Superior to Direct Heating
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The npparstus |8 centrabized and under e Ample and poditive venlilation is provided,
man's control, Quastity =nd qualily of air are ender abisute

There i oo ateam plping scatiered zrousd the conkred.
buliding. Cematant tempsralwrs can be maintained and air

Consequently no dasger of freezing or of damage wolume varied when * hol and odd system ™
from leaky joinds, valves, or dlrcecks, s mped.

The healer is specially adapted 1o the ose of The heating sarface is imclesed in a firdproafl
exhamsi sheam. caging.

Heating can be accomplished with great rapldity. The air-ducts are fireproof,

Bauliding can be cosled and vesiilaled in smmmer, Thers iz oo tendescy to noise,

Humidity casm be reguiaied. Op#ration is independent of wind asd weather.

Send for Catalogue Mo, 112, describing the system in detail
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B. F, BTUIITEVANT COMPANY.

Qliver Street, Beston, M Vi veet, London,
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16 Bouth Canal Btreet, Chicago, I1i D ey
1896

In the early 1900’s, Foss moved the main manufacturing operations to Hyde Park, near
Boston. Around 1910, the Sturtevant company ventured into aviation, both aircraft and
engines. This ultimately proved unsuccessful though it made a material contribution to

the brief America World War I effort during 1917-18.

The Hyde Park Factory, early 1900’s



Sturtevant’s Hyde Park Manufacturing Plant, early 1900’s
(Assembling aircraft wings in the lower photo)

In 1927, the company introduced Fan Inlet Vane Control. In the 1940’s the Sturtevant
Company was acquired by Westinghouse and later sold to the Howden Fan Company. In
the UK, in 1965, Sturtevant Engineering (then an air conditioning contracting company)
was taken over by Drake & Gorham Scull.




Sturtevant House, London, ¢.1965



APPENDIX I: STURTEVANT ENGINEERING UK ADVERTISEMENTS

STURTEVANT FANS.

OVER 100,000 IN USE.
SPECIAL TYPES ADAPTED TO ALL KINDS OF WORK.

A LARGE STOCK OF ALL PATTERNS READY FOl
IMMEDIATE DELIVERY.

ight Hand, Bottom Horizontal Diacharge

MONOG RAM TYPE.

THE STURTEVANT SYSTEM OF MECHANICAL VENTILATION.

The Sturtevant Apparatus for Drying all
kinds of Materials.

STURTEVANT ENGINEERING Go.,

75, QUEEN VICTORIA STREET, LONDON.
21, WEST NILE STREET, GLASGOW
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STURTEVANT

WARMING, VENTILATING, AND
DRYING APPARATUS.

sturtevant Engineering Co

MANUFACTURERS OF

BLOWING AND EXHAUSTING FANS

OF VARIOUS TYPES FOR ALL PURPOSES,

SPECIAL FANS FOR MECHANICAL DRAUGHT.

75 QUEEN VICTORIA STREET. LONDON, E.C.
GLASGOW, BERLIN, STOCKHOLM, MILAN. A




INCREASE IN STEAMING CapaciTy,

STURTEVANT
Inoucep Drauvcur Fan

FOR BOILERS
Ask for Catalogue “P.U. 1071.”

SturTeEvaNT Encineerine Co., L.

147, Queen Victoria 6&treet, LONDON.
Paris. Berlin. Amsterdam.




APPENDIX II: BF STURTEVANT PATENTS
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B. F. STURTEVANT.

COMPOUND AIR HEATER AND STEAM CONDENBER.

No. 100,241.

Patented Feb. 22, 1870.




Wnited States

Patent Office.

B. F. STURTEVANT, OF JAMAICA PLAIK, MASSACHUSETTS.

Letters Patent No. 100,241, dated February 22, 1870.

IMFROVEMENT IN COMPOUND AIR-HEATERS AND STEAM-CONDENSERS.
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To ali whom 41 way concern :

Be it known that I, B F, STURTEVANT, of Jamaica
Pluin, in e comnty of Norfulk, nmd State of Massa-
clinserts, lave ipvented an Enprovement in Adr-Snr-
fivee Comlensers; and 1 do devdare that the
fullowing, taken in connection with the drawings wlich
pecompany and form part of this specifieation, i a de-
seription of my fovention sufficieut to enable those
skillend I the ark to practive it.

. 1n that class of apparatns in which air moved rap-
idly under the action of i rotary Bower 2 osed to eon-
ditinis steans, it s necrssary that the metal used to
sepamiy the air and stean-Cuments should be ey
very thin in order to comdnet beat mpidiy, and it (53
fiurther necessary, to give sufficient strongth to the
metnl, that it shoald used in the form of sumll
tulses, throngh which the steum prases, the air sur-
rounding amd passing along the outside of the tubes.

To lnve the Dest resalts, it nay be desirable
that the tubes should be armnged in a vertical or in-
clined position, instead of fn 2 horizontal position, as
glhown in my patent for blast-ap ng, dated Joly
13, 1869, npumbenad 52,4590, and i iny patent for o
compoind air-heater and condenser, of even date here-
with, so that the water of condensation will drain rap-
fllly from gl dmd pot remaln therein a8 it will in
horizonial tibes, lessening materially the effective con-
dueting-surface of the tabes with which the steam is
in contact.

My nventlon conglsts in the combination of a retary
blower with & comdenser made with vertical or in-
clined tubes, thiough which steam is made to pass,
the tubes being incdused in a case, and the top and
Lottom ends of the tnbes opening out of and empty-
ing futo chamberssepamte frun the air-space it whiich
{he tnbes are contained, one of said chambers receiv-
ing the steam from a conducting-pipe, and the other
or bottem chamber yeceiving the water of N
tiun and the npcondensed steam, which then tow off
thwough a suitable conducting-pipe, when the Llower
is armnged to force or to draw air mphdly through the
air-spaee surrounding (he tubes, the operation cansing
il steam to condenze by giving up its heak to the air,
which beated air may be fnpelied by the blower W

any lecative fur any purpose.

The drawings represent, in Fignre 1, 2 vertical see-
tlonal elevation of my inproved alenrface condenser,
thie section belnyg taken in the plane of the line = =
Figure 1.

@ denotos the condenser-case, made with tube-beads
b and air-entering and delivery nnzgles ¢ ¢

Tubes d itre secured in the tabe-leads & either in o
verthzl or in an inclinal position, with their open
vinls communieating with spaces wade by the cover-
ing-bommets kK. :

"Pliee biilet-steam pipe e enters the space under boti-
net K, amd the onthet-pipe f proceeds T thie sjeue
alove Lonnet &, tine direction of the auments ol steam
amid the water of comlenstion being shown by the
ditted arrows seen o the seetional part of g 1.

W' thiee mozhe o, o wir-indet plpe, @, b4 attcusd, and
the snctiot-entinee of the blower & s attached! to
the other nozele ¢, o that the sction of the blower
will obviously be to draw adr throush i a7, il e
it to pass arvaml the putzide of the tobes d, throngh
nozzle ¢, to and throogh the series of delivery or dis-
tribmting-pipes, [, attached o the blower-outlet w.

The steamn, i passing tnough the (ubes d, i cen-
densed agninst the fubesurfices, which are eonles] by
abstruction of It inte and by the air-curment cnsal
Ly the operition of the bower, and the water of s
densition Gows down the tubes as mpldly as it §s
firrned, and withont aecumulation therein, aml is con-
docted off throngh pipe f.

1t will e apparent tlat the blower may be arranged
1o furce ir through the sgioe containing tubes d, in-
stead of drawing it throngh, in which ease the deliv-
ery-pipes § woukl be attached to one of the nozxles o
or €, the ontlet of the blower being then attaclivd to
the othier nozzle, and the air-inlet pipe to the suction-
entranee of the blower,

I claim the combination and arrangement of a ro-
tary blower amd compound heater sl conler, having
vertical or nearly vertical tubes for the steam, sl
tramsverse passiges for the alr, all substantiilly s

sliown and described.
s _ B. F. STURTEVANT.
Witnesses: !
J. B. CroSBY, |
Frazoms GouLo.
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HEATING AND VENTILATING APPARATUS.

No. 100,211. Patented Feb. 22, 1870.

7~




3 Shests—Bheet I

B. F. STORTEVANT,
HEATING AND VENTILATING APPARATUS.

No. 100,211, Patented Feb. 22, 1870.

| RN, g |




3 Shests—SBhest 5.

B. F. STURTEVANT.
BEATING AND VENTILATING APPARATUS.

No. 100,211, Patented Feb. 22, 1870,




Wnited States

Patent Office.

B. F. STURTEVANT, OF JAMAICA PLAIN, MASSACHUSETTS.

Letters Patent No. 100,211, dated February 23, 1870,

HEATING AND VENTILATING AFFARATUS.
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To all sehom it may concern :

Be it known that T, B. F. BrumrevaxsT, of Jamnaica

Plain, in the connty of Norfalk, and State of Massa-

ts, have invented an Dwmproved Heating and
Ventilating Apparataos; and I do bereby declare that
the following, taken In- connection with the drmwings
which acenmipany and fiwm part of this specification,
is adwm-irt':-r.m of my. invention. sufficient to enable
those skillal in the art to practice it

In thizinvention I make iseof fuel o generate steam,
to operafe throngh a sunitable steam engine to pro-
tace motion, wiich s utilized in moving air which ab-
sorbs the heat escaping in the volatile phodicts of som-

bustion and in the exhanst steam, and which conveys
the calorie g0 absordssd to any |fes{ned loeation, the
power developed by the combuostion of the foel heing
aleo emplyyel to the extent necessnry to retom the
water of eondengation to the boiler, tv b2 again evap-
arated and wsed as before. ;

In-sume cases 1 use a partof the furce generated by
the eomnibustion of fuel to heat water for domestle or
mallﬂfaﬂ'uﬁnF purposes, and also te mise it from one
htt}lt to n higher one.

i drawings show, in Figores 1 and 2, two oppo-
mmhralimm of an apparatus embodying my in-
vention.

In tigures 3 and 4, two ite end elerations® and

In Figure 5, a yjilan of appartns.

¢+ The boiler may be of nny known 1ype; that shown
in the drawings at & s designed to. be of the vertiel
multitubular varfety, having its tire door at b, The
steam generited in the boiler is conveyed to any suit-
alile engine by a pipe, ¢, the engine shown in the draw-
ings lhegg of the direct-action vertical variety, with its
fly and driving-wheel d sbove the cylinder.

The engine is made te put In motion any kind of an
air motor, the kind shown in the drwings belug one
of my well-known centrifogal or rotary bluwers ry the
sliait of which is rotated by a belt, f, trom the wheel d.

The arrangeirent of e Wower asshown i the dmaw-
inga is guch, that when in operition, it draws or socks
air through the inlet g, or through the serdes of inbets
B, trough ihe case 4, (which siveunds a serdes of loes
througls which the volatile produets of combustion 1155
off throngh the outlet § to-a chimney o other esenpe
duet,) throngh pipe ¥, to and thiongh a series of pipes
cuntained in case I, throngh pipe m, to the lbower in-
let, and thence they are foreed by the Go-wheel in (he
Ulower through any one or all of the disbibuting-

- pipes n.

Tl exbaust steam from the engine passes through

the pipe o ioto the ense & aroond the tobes thervin,
ll.'u:;lﬁh which the air paeses to the fan, and is con-
de by the abraption of ite heat by the air, the
water of condensation Howlug from case Ithrough pipe

p into a similar case, g, and aroond tubes therein, the
ends of which enter spaces between the tuba sheets of
case g atd bonnets v, to -eacl of which are connected
pipes, oue of which, s, leads to an elevated reservoir
for water, and the otber of which, ¢, leads from said
reservoir insuel a'manner that a eircalation of water
will be established by the ascent of the water heated
in the pipea contained in ouse g. by the hot water of
candensation froin ease I, and by the descent of culd
water from 1l regervolir.

From the lvwest part of ease g the condensed water,
and what steam misy be Jeft "hms':'gﬂ“d?m ﬂE“ Eﬂ'
throargl: pipe « by punp e, Wol by the engine by
whicli, ﬂlp: I:n.m' is refurned through pipe v'to the

iler, tu be agnin converted into steun, to again.act
s belore deseribed.

The combastion of fuel in the boiler i urged by a
current of air taken from the Lluwer throngh suitable
dnets, and discharged Into theash-pit beluw the grate,
sald duet beinyg sleown in dotted lines in figs. 3 aml 5,

Tl area of the passige through the dout supplying
air to promote combustion is controlled by @ valve
worked by an apparatus thit closes the wlve more or
less aa the pressene of steam increases, and opens the
valve as the of steam-diminishea. Baid ap-
paratus consists of a pipe, =, connectsd with the water
in the boiler, preferably where the water is conlest.

Tlhe upper part of this pipe is enlarged, and eontaing
a-dhipliragm, which operates a Jever, 5, pivoted at ¥,
thie fong arm of the lever being conneeted to the valve
which controls the passage by which air is supplied to
the tugl. The short arm of the Jever is conpled to &
spring, &y one end of which 13 attached to an arm, ¥,
which ia neude adjustable on pipe x, so that the degree
uf tension of the spring may olnted at will to
control the amount of alr to be supplicd to the fuel.

It will be seen that as the pressure in the bofler in-
crenses, the short arm of the lever will be mised by
the diaphragm, which will extend spring o, and will
lower the Jong arni of lever £, which will cause the
loig arm of lever = to lower the valve thereto atbched
and will shut off more or less of the supply of air which
argdes eombustion, which, of course will resultin chieck-
it the fire and the generation of steam.  As the press-
wre of steamn diminishes, the contrmetion of spring @
will cause the air-valve to open, which will result in
intensifying combogtivn aul in inerensing the geners-
tion of the steam.

By tuniing the handle ¢, fig. § a valve is worked to
shut off fromn case £ the sup;%n‘l’ ale from the inlets
g or k. The inlet g is used when pure fresh aig is
needed, and the inlets & lead from the spaces supplied
with Iwated air from the ontlats n.

Soppase the boiler snfficiently filled with water, and
steaun geverated therein by tonsumption of fuel in the




frnaee to n pressire sufficient to work the engine and
Llawer conmmected therewith, then the air will begin to
flow thrangh inlet g or inlets b, aceording to tho pe-
sition of the valve controlled by the handle &, and the
heat of the esaping volatile. produets of combostion
will be trmsferfed to the passing enrvent of airy which
on ita passuge will also abaurb the beat of the ateam
exlunsted from the engine, and will pass with the air
foreed ont from the ontlets n to ba applicd for warm-
ing and ventilating, or for any other useful purpose,
A part of the air acted on by the blower passing to arge
combuation of the fuel, and the water resulting from
comlensation of the steam pasiing back to the boiler,
g0 that all the attention needed for the apparatus ix to
keep it pruperly snpplied from tiae to time with foel,
and to Keep the frictional surfces lubricated and the
packings fom leaking.

1t will be obwions that the position or arrangement of
the blower may be clinged so as to foree the aic into
the ease 4, mnd all pairts beyosd, fnstewd of deawing it
thromgh snidl case and the ease I as before deseribed,
sl it will silse be olwivns that the case 1, instesl of
Deluge supplied with lorzontal air-pipes a8 deseribed,
iy be sapplied with vertice] steam pipes, amd then
e sl will pevset avonned sabil piges and within the case
And i the water-heater the bot water and nnoondensed
glemm may b nimde 1o pastthrongh vertical pipes in-
stend of arouid horizental pipes.

i s healing apparatus one boiler supplles steam
ralintors with steam, which, as it eondense Sovws ek
it the Tefler Ly gravicy, withent the intervention of
o pupp, il also an engine, which works a blower to
Furens air over the sulintors to.be heated aod eonveyed
to e space to be wrmedd 3 bt i snch s the ex-

hstust from the cugine eseapes to waste, amd He water.

wlhieh is carried off Uy the steam bas to be supplied by
additionn] water.

In my invention, on the contrary, I use no direct
steam for heating, but do use all the exhanst steam,
which, wien it lng parted with its heat, is returned to
the boller by prmp, so that [ ose the same water
apin and again, aed would have to supply no addi-
tional water it it were possible to, prevent all leakage
at juints, sinfing-boxes, S ;

T my invention, also, 1 reidatm and ntilize a6 mach
as possilde of the lent escaping in the vula._tilu pru=
duets of combostion, and supply any deficiency of
drzaglit by & positive blast from @ bower. r

Tu obiain the minfmum of Leat aod the maximum

100,211

of ventilation, and the maximam of heat and minimum
of ventilation, the vidve controllal by the louulls o
amil the mljustment of sprivg &' are to be varied to snit
the reqoircioents of the cee,

Ty vary the speed of the enging, a valve mny ba
placed in the pips which supplies the steam-to the eyl
fnder, or o ont-off, which may be wijosted o any de-
sired point, may be applied to the engine. .

Uniler aome eircnmistances the engine of this appa-
rutos will be worked nmler a heavy Dack re; fur
examnple, il it 13 desived to give intens¢ beat to the
air purrents set in motion, they the engine aml blower
ghonld be ron slowly, and fiel anrpl[&d to generite
steaun of high EJQ\'HIIII'B in the beiler. The air sup-
ied by the comdenser will then nub suffice o condenss
the-exbanst steam rapidly, anid the exhanst steam will
ncenimulate in the condensing apparatus till its press-
wre equals a lange fraction of the pressure in the boiler,
the exhuust stewm nnder said l‘.’fﬂ;lllnﬁlﬂlltﬂ heating
the air currents sbonk as they are usually beated by

wateant tnken directly from the boiler,

I elinm—

Vor proslucing and heating eorrents of air, the com-
bination of a boiler, engine, blower, exlanst-stenm-con-
dlensing apparing, (vperating o condense by the air
set in motion by the Blower,) and pmng, or other snit-
aldle devies fur retuming the condenged water to the
baoiler.

Alzo, in combination with the clements first claimed,
an apparatns e extmeting aml ntilizing the heint es-
capliy b the volatile prodnets of eembustion,

Also, i cumbinztion with the elenents Srst claimed,
the serivs of distriboting-pipes n, leadbig o the
blower.

Alse, In enmbination with the elements fivst claimed,
the serivs of collecting vr returm pipes & heading to the
blower.

Also, the combination of one er more return pipes
By and one or move delivery-pipes s, with o cold-air
pnlet-pipe, g, and @ valve or eqnivalent device fior reg-
nlating the proportion of fresh afr to be heated and
chrenlated.

Adszn, the arrangement of the water heater between
the condienoer mml the pump, substantially as il for

the purpose described.
B. F. STURTEVANT.
Witnesses:
4. . CroseT,
C. Wanney Boowx.
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EPILOGUE

There 1s little information on the death of Benjamin Franklin Sturtevant and his final
resting place. One report says he died in 1890 and that “the Sturtevant and Foss families
are buried in adjacent plots in Jamaica Plains Forest Hills Cemetery.”

Commemorative Gravestone of Eugene Noble Foss
and Lilla Sturtevant Foss (Benjamin’s Daughter)

Entrance to Forest Hills Cemetery



