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THE CHICAGO SMOKE ABATEMENT FAIR EXHIBIT

By

He D, Blackwell, Manapging Engineer

One of the most interesting scientific and educational exhibits at A
Century of Progress Exposition in Chicago, and one that vitally affeots every visitor
financially and hygenically, is the Chicago Smoke Abatement Exhibit located on the
second floor, north end, of the General Exhibits Buildinge The purpose of this °
free mxhibit, so bubbling over with ective displays, motion pictures and lectures,
is to convey to cvery person not only the changing fuel and smoke producing condi=-
tions in Chicago, but the service offered by the Chicago Smoke Department to its
citizens in smoke abatement, and to every fuel consumer the simple, effective
rules and methods of properly firing furnaces that will reduce the annual coal
costs and the volume of smoke that creates air pollution with its resulting
detriment to healthe

Offered to the public through the Department of Smoke Inspcction and
Abatoment by Mre Frank A, Chambers, Chief Deputy Smoke Inspector, the oxhibit was
made possible by the cooperative effort of Chicago's greatest industries as well
as the fuel producing operators of the several statcs and many ecquipment manufac-
turerses The following list of sponsors gives the roader an idea of the important
groups and corporations that consider public education of the chenging fuel
conditions, furnace operations and firing methods of conl a vital and economic
necessitye

FINANCIAL SPONSORS EQUIFMENT SPONSORS
Chicago Railroads Olson Rug Company
Detroit Stoker Company Riley Stoker Compeny
McClave=-Brooks Company Modern Coal Burner Company
Committee of Ten Fred Marvey, Inc.
National Coal Association Kevance EBoiler Company
Appalachian Coals, Ince Museum of Scicnce and Industry
I1linois Coal Operators American Arch Company
Indiana Coal Operators Baldwin Locomotive Works
Pocohontas Operators Associztion Hayes Inst, of Combustion
Chicago Coal Merchants Association American Flyer Mfg. Cempany
Iron Fireman Manufacturing Co. Americon Blower Company
T, W, McNoil Enginecring Co,
SPACE BY Dre Eo Vo Hill = Aerologist
Northwestern University
A Century of Progross - 193l Hooting Equipment Co, of America.

Few persons realize the tremendous cost in labor and money required to
properly conduct a smoke survey of a city the size of Chicogoe The first smoke and
fuel survey conducted in Chicogo was in 1911, and again in 1915, the last one being
in 193, when the City of Chiocago and the Goverpment agencies jointly cooperated
through C.W.A, Project No, 1504 which employsd o personnel of 117 engineers and
field workers and expended $69,029.00 to bring down to date the changing fuel
conditions as well as to conduct o survey of the equipment being employeds The
total volume of smoke produced in the city as wcll as the smoke density of each
individual Ward and the city as a whole wos detormined, therefore, for the first
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time in the history of Chicago, the actual facts have been determined indicating
which of the fifty odd Wards have the preatest smoke density ond just what group or
classification of fuel consumer located within that Ward is responsible for the

production of the smoke.

Whenever a fuel and smoke survey of any city is conducted the entire
tonnage of fuels transported into the city must be determined. The source of the
fuel as well as the kind must be known, and the re-shipments from the city must be
obtained and deducted from the total incoming tonnage before the final total tonrage
of fuels consumed in the city has become & known factor,

The scoond necessary requirement 1s to determine who consumes the fuels,
Therefore, the consumers of the fuels are divided into general groups, as follows:

1, THE RAILROAD GROUP, which consists of, first, the locomotives
operated within the City limits, and secondly the railroad round-
houses located within the City limits,

2+ THE DOMESTIC GROUP, comprising, first, the small home owner and
small apartment houses up to and including four flat buildings,
and secondly the large apartment houses containing from six flats
up, also small and large commercial heating plants, officc buildings,
banks, hospitals, etce

3+ THE POWER GROUP, that is composed of the large power producing
enterprises and the general industrial and manufacturing plants.

L, THE VMETALLURGICAL or SPECIAL FURNACE GROUP, contains special furnace
operations, anncaling ovens and generally, high pressure boilers.

5e THE MARINE GROUP consists of Passenger, Freight, Tug, Sand Dredge,
and other boats operating in the rivers and harbors of Chicago waters.

Many interesting facts concerning the fucl consumed and the volume and
density of smoke produced in the City from 1911 to 1933 has unfolded, Let us
examine some of the comparative figures,

Percont Percent
CITY OF CHICAGO 1911 1933 Reduction Increase
Tons of Solid Fuel Consumed 11,000,000 22,000,000 - 100,0
Smoke Density 946% La7% 51.04 -
RAILROAD GROUP
Tons of Coal Consumed by
locomotives operating within
the City limits 1,850,000 1,102,053 LouL -
Volume of Smoke Produced 113 ,0% 248% 3.l -
Density of Smoke Produced 23 40% Lie5% 80l -
density of Smoke Produced )
by Railroad ) 2l 0% L40% 833 -
Roundhouses located within)
City Limits )
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DOUESTIC GROUP o1 193 Peroont  Poroent
‘‘‘‘ PRE =% Reduction Increase

Tons of Coal Consumed by )
Small Homes ineluding L-flat) 650,000 3,800,000 " L8l,6é

apartment buildings )
Volume of Smoke Produced 2.05 20,L% - 920,0
Density of Smoke Produced 3.0% 3.2% 6.6

Tons of Coal Consumed by )
Large Apartment Buildings) 2,250,000 6,800,000 - 202,2
from six-flat and up

Volume of Smoke Produced 2e5% L3.0% - 1620,0

Density of Smoke Produced 3.0% 5.L% = 80,0
POVER AND INDUSTRIAL GROUP

Tons of Coal Consumed L,500,000 7,250,000 - 61,1

Volume of Smoke Produced 3Ce0% 2540% 1646 -

Density of Smoke Produced 645% 642% 0.l -
METALLURGICAL OR SPECIAL FURNACE GROUP

Tons of Coal Consumed 600, 000 517,000 13,8 -

Volume of Smoke Produced 12.5% 2% 8040 -

Density of Smoke Produced 20,0% 12,6% 7649 -
MARINE GROUP

Tons of Coal Consumed 150,000 126,000 16,0 -

Volume of Smoke Produced é.O% 049% 7745 -

Density of Smoke Produced 2= ,0% 11.5% 540 -

It is extremely interesting to examine the causes of the changing fuel and
smoke densities surrounding each of the foregoing groups. Let us first examine the
Railroad Group employing 65,000 persons within the City and distributing in annual
payrolls over $75,000,000,00 In 1911 the Chicago Railroads operated 1850 locomotives
within the City limits, By 193l this number had been reduced to 12054 This great
reduction of locomotive power was brousht about by employing and constructing larger
engines, relocating switching yards beyond the City limits, inereasing the train loads,
co~ordinated services and cooperation with City officials, The tremendous reduct.on
in the Smoke Density of 93 % from 1911 to 193L is the railroad officials' answer to
the wishes of a smoke-minded publices The attack upon the smoke problem by the rail-
roads is an outstanding example of what a well planned cooperative effort continually
epplied over a period of time can actually accomplish, Chicago railroads have for
years employed more smoke abatement engineers than the City of Chicago,

As indicated ebove the Smoke Department hes sucoceeded in reducing the
Smoke Density in Chicago 51,04% since 1911 and continucd cooperative offorts between
the Department officials and the Industrial and Domestie Groups will eventually plase
ell Groups on a parity with the Railroad Group insofer as air pollution by fuel
combustion is concerned, Observation of any locomotive running through the City will

reveal the extremely low volume of smoke emitted from the stack, How has this been
made possible?

1ste By placing new modern locomotives with smoke abatement equipment in
operation,
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2nde Re-equipping old locomotives with modern smoke abatement
apparatus such as Steam Jets, Stokers, Syphons, Nozzles, Blowers,
Netting Boxes, Sealed Arches, Improved Grates,

3rde By a consistent smoke eliminating, fuel economy and educational
policy whereby all engineers and firemen and other personnel are
placed under a demerit system of efficiency.

Lithe Maintaining on the payrolls over a period of years smoke abatement
engineers who as a group meet with the officials of the City Smoke’
Department to discuss, adjust and regulate all complaints of smoke,
inefficient operation of equipment or improvements affecting fuel
economy or better combustion,

The facts surrounding the 83% reduction in the Railroad Roundhouse smoke
density from 1911 to 193l is equally interesting. Over one and onc~half million
dollars have boen expénded to improve seven locomotive reilroed terminals located
within the City limits of Chicago to provide smoke reducing and abatement apparatus,
Among the more outstanding improvements are -

le Direct steaming at locomotive terminals where locomotives are
prepared for service runs by charging thom with preheated hot
water and sufficient steam pressurc thet will ensble an cngine
to pick up its load of cars and leave the City without foreing
its omn fire, The importance of this is that it enables the
fircman to slowly build up/Tire-bed without production of smoke o
the

2¢ Installation of smoke~jacks, or an apporatus that is dropped over
the stack of o waiting locomotive and through suction within this
smoke-jack that is created by large powerful motors and fans the
locomotive smoke is sucked from the locomotive and conveyed to a
we.sher stack, where it is washed through water removing therefrom
all of the soot, carbon and other solids, lecving only the clear
washed smoke to be omitteds The residue of this smokcw-we.shing system
is then carried awny in gondola cars for proper disposition, Annual
mointenance of these washer-systems is o tromendous item of expense
to the railrocds,

The rocord of the DOMESTIC GROUP is far fiom satisfactory., If we
combine the total conl consumed By the smnll home owncr including the apartment up
to four-flat with the conl consumed by the large aportment from six flats and up
it will bo noted that combined they burn L7% of Chicago's annual solid fuel cone
sumption of approximately 22,000,000 million tonse In the terms of smoke, however,
these two divisions produce 63% of the total smoke created within the Cit limits
of Chicago, In 1911 there wero epproximately 169,22l smell homes ond 3,845 aporte
monts; while in 193% there were 302,000 small homes including four-flat apartment
buildings and 16,000 apartments of six flat cnd Up, or an increcse of 78,3% in the
small homes and four-flot buildings and 316% increasc in large six-flat or more
apartment buildings,

While thore has been a tremendous increase in the construction of small
homes and apartment buildings from 1911 to 1933 it is intercsting to compare the

construction figures with the increasec in the volume and density of smoke produccd
by this group.
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1911 1933 % Increase

Number of smoll homes and
sme.ll apartments 169,32l 302,000 7843

Totnl Volume of Smoke Produccd 2.0 20, 920,40
Smoke Density 340 342 66
Number of large apartments 3,8L5 16,000 316,1
Total Volume of Smoke Produced 245 L3.0 1620,0
Smoke Donsity 340 5ely 80,0
Population of Chicago 2,219,363 3,52l;,000 5647

What is the cause of this tremendous increase in the volume and density
of smoke produced by the Domestic Group?

1, Increasc in homes and apartments by the natural process of city growth,

2. Expansion and growth of the city to include ereas not supervised by the
Smoke Department, such supervision being impossible due to a rcduction
rother than an inerease in the persomnel of the Smoke Department,

3¢ Tremendous inerease in the use of solf Bituminous coal and especially
of the Semi-Bituminous Medium Volatile type of couls os a substitute
for the true low volatile smokcless cocls which were supplied to the
coal consuming public by the dealers and shippers,

L Improper care and condition of the fuol consuming equipment resulting
in complaints to the dealers of fucl,

5e General misunderstanding by tho average home and apartment coal consumer
4in the simple rules and methods of fuel conbustione

6« Furnishing of fuel to jonitors by the owners or agents of property that
1s not always suitable in quality or adaptable to the type of installed
equipment,

From the above we can but conclude that the human angle in the Domestic
Group is extremely important. It is this group that must be reached and continually
educated in the proper firing methods and correct fuel combustion principles. The
public as represented by this group is ready, willing and eager to know of and learn
the economy through proper fuel firing and to cooperate in every manner to reduce
end prevent air pollution by improper fuel combustion. The problem is present,
Coal, the natural product and fuel in this territory will be consumed in the domestic
and industrial centers. The duty falls equally upon the coal operators and dealers
alike to lend a helping hand through cooperative efforts to provide a means of
continually educating the coal consumer through an unbiased public source,

THE POWVER-INDUSTRIAL GROUP

Efficiency in equipment and personnel has long been a driving force in
this group, the improvement indicated in the 193); smoke survey of a reduction from
30% to 25% in the volume of smoke produced, while not large, shows a consistent
trend to better conditions, Industrial officials are fully aware of the advantages
of smoke elimination and are exerting every effort to cooperate in the progressive
plans of the Smoke Department.,
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THE METALLURGICAL or SPECIAL FURNACE GROUP

The 193l smoke survey developed facts surrounding this group that represent
an improvement somewhat more favorable than the true operating conditions would :
warrant., Operating capacities of this group stood at about 60% of normal, and this
lends roasons to believe that a 50% reduction in the volume of smoke produced in
lieu of 80% as was actually developed would be more representative, An outstanding
exemple of the cooperation betwcon industrial officials and the Smoke Department
is conveyed when it is realized that the Steel Mills alonc have reeently expended
over $70,000,000.00, in new plants and other cquipment to improve the condition of
air pollution,

THE MARINE GROUP

Water traffic on Lako Michigan and its tributary rivers entering and
departing at Chiecago has rocently indicated an upward trond following a severe di-ops
In 1911, 5,757 water erafts entered ond departed from Chicago wmters, In 1933 there
were 2,195 incoming and outgoing craftss The Marine group at present is a minor
factor in the problem of Chicago's air pollution though a continusal policy of
policing the lake front, harbor and river waters is a necessary function, 1In 1911
the Marine Group had a smoke density of 25%, In 193L, it stood at 11.,5%. The
volume of smoke produced in 1911 was L.0% while in 193l it was 0.9%.

EIGH vs LOW VOLATILE COAL

The Smoke Department long ago recognized the inefficiency of endeavoring
to maintain a public contact, education or knowledge of the ever changing individual
brands of coal reaching this market, The public should be taught to clearly know and
define the various kinds of coals - NOT by & brand or trade name but by their real
classifications Why maintain one standard or yardstick of measurement at a mine door

What arc some of the simple coal facts the public should know?

le that is Coal?
A block of solid combustible mineral substance formed by the partial
decomposition of vesetable mattor without free access of air and
under the influence of moisture, pressure and temperature and
containing carbon, hydrogen, mitrogen and sulphur,

2e That arc the kinds of Coal?
(a) Anthrocite
(b) Somi-Anthracite
(e) Bemi-Bituminous
(d) Bituminous

3¢ What does the term Volatile in coal mean?

(a) Volatile when applied to coal indieates the "eascous
content in coal, :

Le That docs the term "Fusl Ratio" mcan?

As shown above, coal contains carbon, therefore, the term "Fuel
Ratio" when applicd to coal means the amount of fixed carbon divided

by the volatile (gas) as may be shown by an analysis of any given
amount of coal,
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What is Anthracite Coal?

What

What

What

Whet

What

What

What

What
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A conl thot has a ratio of fixed carbon of not less than ten
times the volatile (gas) comtent,

arc the grades of anthracite conl sold by dealers?

Egg size Chestnut sizc Pea size
Stove size Buckwheat size

is Semi-anthracite Coal?

A cocl that has a ratio of fixed corbon of not less than five
times the volatile (ges) contont.

are the grades of semi-anthracite cocl sold by doolers?

Egg size Chestnut sizec Pca size
Stove size Buckwheot size

is Semi-Bituminous (low voletile) conl?

A cocl that has a rotio of fixed carbon of not less than 2%
times the volatile (gos) contonts

erc the grades of low volatile conl sold by dealers?

Lump sizc Stove size
Egg size Smell nut size

is Semi-Bituminous (medium volatilo) coal?

A eocl that has a rotio of fixed carbon of not lcss than two
times the volatile (g&s) content,

arc the grades of medium volatilc coal sold by declers?

Lump size Stove size Nut size
Ege size Pec. size

is Bituminous (hi~h volotile) conl?

A coal thot has a ratio of fixcd carbon of not less than one
time the voletile (gas) content,

are the grades of High Volatile Cocl sold by dealers?

Lump size Stove size Smr.1l nut size
Egg size Nut size

is mecant by "mixture"?

The term "mixture" mcans a combination of two or more kinds of
fuel in some definite proportions or steted amounts of coch kind,
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The proportions of cach kind of fucl in this mixturc is cxtremely
important to the buyer of this fuel and definite knowledge of the

cxact proportions should bc determined before attempting to successfully
burn the nixture in any equipmente Fucls vary widcly in chemical
content, physical chorocteristics and combustion and becausc of this
fact mixtures are not always practical; for example, let us consider

for a moment, the mixing of some anthracite and high volatile (Bituminous)
coals The anthracite volatile (ras) content is for example - say = 5%
which means the smoke produced would be very smell. Let us say the high
volatile coal contains 35% volatile (gas content) and produces much
smoke, Now let us mix them on a 50-50 basis. We have an average then
of 20% or a reasonably low volatile mixture of fuel. Mother Nature,
however, never intended that we should juggle her contents in that
manner because the element of combustion enters the picture and destroys
the theorctical value of the mixture. When the mixed fuel is burned,
the anthracite simply burns off in its natural manner without smoke.
while the high volatile, which is not changed in its physical charac-
teristics any by the mixing process, burns in its natural manner cre=-
ating the smokes,

Records do indicate that so=called mixtures are occasionally offered
for salc not as combustion aids or as deccption of fuels, but to simply
provide a fuel down to a price, becausec certain persons desire to
purchasc their fucls down to a price rather than up to a quelity.

It can be readily noticed, therefore, that it becomes extremely importe-
ant that the individual fuel consumcr be thoroughly acquainted with
and understand the mixturc problem,

is mecant by a "Blend"?

The term "Blend" applied to coal fucl means o combination of two or
more sizes and slack, of the same kind of fuel,

is "Mine Run" coal?

Mine Run is coal exactly as it comes from the mine which contains all
sizes of coal including slack, the quantities of each size or slack

not being determined. When buying "Mine Run" coal dealers cannot
guarantee and the purchaser should not request or expect the dealer
from whom he is purchasing the fuel that the said coal purchase contains
any definite percentage of Lump or Coarse coal,

is "Forked Coal"?

The term "Forked" means that the coal has been loaded into the delivery
vehicle by a "fork" which removes a portion of the fine coal and slack.
Forked or Rescreened coal is desirable in small burners and heating
plants with small fire boxes as it allows free admission and passage of
air,

is "Rescreened" coal?
The term "Rescreened" is used to indicate that the coal has been passed

over & screen in loading which removes a large portion of the fine coal
and slack,
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What is "Car Run" coal?

The term "Cer Run" is applied to mean sized coal, that is either lump,

ege, nut, etces, which has not been rescrecned or
yarde

What is "Tashed" coal?

The term "Vashed" indicates that a percentage of
(that is moterial in the coal that will not burn)

forked at the dealer's

the non-conbustible
has been removed by

some recognized process of water flotation whereby such impurities as

slate or rock, sink while *he clean coal remains,
nature generelly tend to reduce the ash,

What is "Dry or Air-cleancd" cool!

Procecsses of this

This means that a percentage of the impuritics in conl are removed by

a method of air instead o wnter flotation,
Coal dust ot times of delivery,

Coal dust is a source of air pollution angd may be
chaser ot the time of ordering his coal will spec
or "wet at the house"., In shis case the coanl wil
treated before it looves tre dealer's yard or is

sSumer .,

Keep your records,

Study and become acquainte? with your fucl proble
in many instances are rosult of poor judgment of

avoided if the pur=-
ify "wet at the yard"
1 be dampened or

delivered to the con-

me Complaints of fuel
the consumer and lack

of any understanding of firing mcthods of high and low volatile conl,

Commenee your study with vour coal delivery ticke
pleinly marked thorcon the gross, tare and net we
portant the kind of coanl and the size and insist

te See that it has
ight and just os ime
upon all this evidence

being legibles Later, if you choose to cnll upon the City Smoke De-
partment for assistance in your fuel conbustion problems to which
every Chicago citizen is entitled %o do without cost, there will be a
reccord of fuel consumed, also, it miy be discovered thot certain grades
of conl give better results in a porticular cquipment, thus creating

better fuel satisfaction, less complaints, greate
in the air pollution, by fuel conbustione

Chimncy and Furnace Charts,

One of the interesting exhibits available and one

r economy and reduction

that every homeowner

is extromcly anxious to study consists of an artist's colored drawing
showing the proper and improper chimney construction and furnace con-
ditionse It is pointed out that chimney tops below the gable of a house

or surrounding buildings prevents clear proper fu

rnace draft, joists

extending into the chimney, loose cleanout door fittings, refuse accum-

ulated, in chimney or pipes, pipes extending too

far into the chimney,

cap covers on top of chimney, improper flue lining, all of these things

reduce efficiency of equipment, Also lealzing pip

e joints, loose valves,

downward slanting pipes, loosc or warped doors, warped or burned out

grates of which samples are available in exhibit
of these defective equipment faults are rointed o
satisfaction and croation of fucl complaints resu

for observation, All
ut as reducing fuel
lting in the dealer
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being oriticized for fuel delivereds The consumer is shown that re-
gardless of the best equipment being instelled or the proper fuel and
the best methods of firing be followed if the common defaults above
pointed out are present, the best fuel=burning results cannot be obe
taineds Among the items cvery coal consumer is requested to follow
ares

1, Clean and carefully checct every part of your furnace at
least once a year,

2e Clean the chimney before starting fall fires,

3¢ Bxamine drafts and dampers for proper fitting and opcration,
Lis Test all pipes and contections to sec if air tight or rusted,
5¢ Alwanys keep the esh pl’ under the grate cleaned.

6e That emission of smoke Shrough a hoteair register is dangerous
to life and property ard indicates a cracked fire=pot.

HOW TO FIRE HIGH and LOW VOLATILE COALS

Intense public interest is shown in the scene-in-action or actual moving
scene of how both the high and low volazile coals are fired,

The question is often asked of & coal consumer "Does a fire burn upward
or downward"? Few people realize that the proper method of starting a fire is to
first place the coel in the firebox over a bed of at lecest 3 inches or more of ashes,
then place the kindling and lastly the peper on tops The simple explanation quickly
conveys the principle involved to the interested observer when it is pointed out that
the first disintegration of coal commences at about 500 degrees F, at which time the
gases are first thrown off and that the paper and kindly provide sufficient heat and
temperature to not only ignite the coal but consume the smoke and gascs which must
pass through the flame, Likewise instructions are given in rcfucling of the high
volatile conls by carefully instructing that the hot coals should be pushed over to
one side of the firebox and then place the fresh grecn coals on the opposite side
from the hot coalse Thus the green coal is soon ignited from on top, burning down-
ward to the base and at all times providing o sufficiently hot flame to consume all
smoke and gases thrown offs The cbove term is culled side bank, or alternote method,

Particular attention is cnlled to the necessity of avoiding a mixing of
tho hot coals with the ashes, lest clinkers will be created, Anothor importunt
instruction point is the faet that the rate of combustion (the speed with which the
fire burns) is casily controlled by the thickness of the bed of ashes permitted on
the top of the grate, allowing in thc spring and the fall, when little heat is re-
quired, o thicknoss of approximately ten inchcs, and in winter, or cold weather,
about four to six inches, when more heat is requircd,

The necessity of kecping ashes in the ash pit clenned out is visually
impressed by burned out and wnrped grotes that are on display, which not only allows
the loss of fuel through the burned-out sections, but the admission of cold air :
through the holes that will appear in the fire bed, Agein, the considerable grate-
replacement, expense, is pointed out to the observer.

For the low volatile (Semi-Bituminous) coals, instructions are given
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depending upon the type of equipment usede For the upright type of boiler, the
conical method is advocated eand displayed by & Scene-in-Action moving Firing Chart
showing how to properly fire the Pocenontas Type Cosls whereby the conl is shown
“piled in a conc shape in the center o? the fire box, permittineg the lareger chunks

of eoal to roll down to the base of She cone, thus insuring ample aire In refueling
under this mothod of firing, advice is given to use care and carcfully brcak open
the cone with a bar, avoiding any stirring or mixing of the cools and ashes, and
then gently pile in the fresh cool in the center of the firebox and rebuild the conee

For the rectangular fircbox 4ype of boilcr, tho low volutile (Seni=
Bituminous) coals should be burned by peantly pushing the hot coals to the rear ¢~
the firebox and piling the fresh green conls just inside the firebox doore Care
should be oxcrcised at all times not 5¢ allow too thin an ash bed or mixing of the
hot coals ond the ashess Punching of ‘he firc with a slice bar, piling in grecn
coals on top of hot coals, are particulcrly pointed out to be an operation detrimental
to proper mothod of firing and o orcetor of smoke and cir pollution,

Droft and demper controls er¢ visuslized by acction displays showing the
nocessity for entrance of oxygen over Sho coal fire in the high volatile Bituminous
conlse

HOW TO READ SMOKE:

Lerge, framed, Ringlemaun cnsrts are available, showing the correct method
of reading the smoke density of eny stacke This is further visualized by working
model of a photo=electric cell smoke incicetor, mounted on what represents the breech-
ing of a power plant furnace. This motcrized exhibit registers the various densities
of smoke in accordance with the Ringlemenn cherts, giving & bell signal werning when
60% dense, or-#i smoke, is reached, which is the violating point under the present
Chicago Smoke Ordinance., Available alsc is a working motorized model of & smoke re=-
corder that grades samples of smoke drawn from a stock or brooching where 1t enters
one glass bulb where the solids are remvveds Thence, 1t is drawn to & second glass
bulb where the moisture is removed by %he action of sulphuric acide It is then blown
against a chart, where 1ts density is recorded by thc Ringlemann method for each hour
and minute of the day.

THE DUST GROUP:

Interesting, indeed, are the facts presented concerning air pollution, by
samples of fly-ash obtained from combustion of coul over gratcs and also powder:d
coal, which is solid fucl burned in suspcensione Thesc are offercd for observation
and represcnt actucl samplese

The volume of the samples arc identieal, but their specific gravity or
atomical weights vary widely due to the minutoness of the fly=-ash rosulting from the
goal burned in suspensione Semples of washcr wotcr showing carbon deposits, together
with fly-esh end the cutometic separation of the corbon ond fly-ash to the bottom of
the jers while the tar floats to the top, offer visual facts of costs to merchants
and individucls of Chiengo “otelling $30,000,000,00 annuallye

Charts show thce tests token of the dust fall in Chicago during 1926 which
year the record indieates therc foll to overy squarc mile in the city the huge total
of 326 tonse In 1932 this rccord had becn roduced to 230 tons poer square mile, And
in 193l the emount of dust fall shows o further drop to ’ﬁz

f .
(» tons per squarc mile.

Miniature models of cyelone dust collcetors used for collcetion of smoke
solids, or manufcetured processes show the progress of climinating the solids




from fuel and other productive sourcese.

Nature has o convinecing and naturcl mormer of conveying needed lessons to
the human minde Actual humen lungs of two male persons L5 years of age are on display
one a man who lived and died in the countrys the other a city dweller, whigh is
convincing beyond conception of the necessity of eliminating dust from the air and
obtaining better fuel conbustion from the coal that is consumed, These human lungs
must be seen to appreciate the smoke problem of the city of Chicagos Dirt and dust
from the air we breathe is visualized hefore the eyes of visitors by the small
micrometer which through a smell vacuum suction pump tests the number of particles of
dust in the vary air the visitor is breathing or from their clothings FEnlarged
pictures show a grain of dust increased to 100 end 800 times greater than its original
size, Also a human hair is shown with dust particles atveclieds A working firebox
or steck-tosting apparatus is offered that shows how the solids from smoke stacks or
breechings are obtained by combustion ergincers.

A working model of o smoke washer is availoble with eirculating water runni
perpendicularly over bafflc plates to collect the smoke solid blown from a horizontal
level throupgh the baffle plates.

Miniature railroad trains, each weighing 75 pounds run around o &O=foot
circular trock thet is suspended two feet from the ceilinge On cnch flat car of the
troin is mounted a statistical card of the fuel-chonging conditions, also cards
indicating the volume and density of sumokc of the vorious conl-consuming groups using

he 22 million tons of solid fuel burned in Chicogo during 1933,

A coal tree, LO" x 8", cleetrificd and set in gluss, prescnts an intereste
ing study of the cndless chain of by-precducts obtainable from coel,

A plass fremed diagrametic artist's drawing, L8" x 72", depiets the modern
locomotive roundhouse, This drawing traces by colors the present system of washing
the solids from engine smoke before it 1s emitted to the stmosphere as washed smoke,

L hand operated miniature stoker 1s accessible for all to study and oper-
ate, This miniature stoker fills a demonstrating niche of importance, pointing out
the fact to observers that the Domestic (homes and apartmnnts) Group is now the first
producer of smoke and the consumer of approximately half of Chicago's annual ooal
consumption, and serving the purpose of conveying to the coal consumer the fact that
a better understanding of fuel conbustion problems must be obtained to reduce this
tromendous volume of smokes Vhile the stoker is not a guarantee against smoke or air
pollution, it is pointed out as serving a very great necd by feeding coal to the
furnaces at the proper rate and at the correct intervals of time with the proper air,
thus ecrocating correct conbustion and a saving of fuel to the owner and reducing air
pollutione

Our exhibit continually directs attention to the fact that both the high
and low volatile coals can be easily fired without producing smoke if simple rules
and methods are followeds The Railroad Group stands forth as a shining example of
effort well planned and executed. Moving action scenes of locomotive fireboxes with
and without sealed arches are shown to indicate the proper mixing of gases, the loss
of fuel, the creation and elimination of smoke,

An actual steam jet forms a counter displey with explanatory descriptive
reading matzrial setting forth its principle of firebox turbulence and mixture of
gases to ai. in obtaining proper and complete conbustion., The point in mind is to
convey the necessary adjuncts to obtain proper combustion, which are:




l. Mixture of air and gases

2, Sufficient Oxygen - Clean fresh air
3. Sufficient Time

Lie Sufficient Temperature

Thus we recall in a moment the word « MATT, - mixture, air, time, and temperaturce

Intercsting counter displays cncased in glass show the relationship of
the Lake Michipan water and the lend air %emperature from 1911 to 19333 also the-
dircct influence of Lake Michigan upon the climetc of Chicagoes Pictures of the
stockyards in 1900 - from o smoke ang-e = comparcd with 193); arc shown, A chart
shows thc total number of foggy and dork days in Chiergo from 1911 to 1933, This is
important due to the fact that the grextest number of dark and foggy days occur be-
tween Oetoher and March each year, or during the coal=consuming months and further
that fog is crcated simply by condensaiion of She moisture in the cir with dust
particles. Maps show the smoke density of cncn wurd in Chicogoe There is also date
on pneumonin, which revenl thet the cases of this respirctory discase 1s the greatest
in those wards which have the highest density of smokc, regardless of whether come-
parison is madc with demsity of population per scuare mile, old housing conditions,
or strictly Negro population; and further, thet €5% of the cases of pneumonia occur
during the coal-consuming months, from CGetober to Merch, and during the period when
the foggy ond derk days are more prevalonte

METEOROLOCICAL CONDITIC&S DETRIMENTAL TQ CHICAGO'S SMOKE PROGRAIM:

Few persons realize the imporbance of the meteorological conditions that
exist in covery city and their effecet upop the genersl problem of oir pollution, In
Chictgo, a eity 25 miles in length and 12 miles in width, it hrs been developed from
government. records that for the smole=forming hours, from 5300 to 7:00 AM,, when the
fircs are boing built up, that for the edcl-consuming months, from October to March,
during the yoars 1911 to 1933, the provelling winds blew:

1)9 Months = From the Northwest

LLO n i3 it i THG S";
38 Y " Southwest
13 Ttk 8 " South

These preveiling winds blow at an average velocity of 12 miles per hour ond are termed
"polluting winds", as they drove the smoke continually teword the heavily populated
regions of the city. The "Clearing winds" from the North, Northoost, East ond Southe-
ecast, blowing the smoke awny from the city, provailed only four months during the some
period of time from 1911 to 1933,

A1l of this interesting data is set upon a background of red, blue and green
colored glass, L2" x L8" and electrified,

STOKER OPERATIONS, FIRING IETHODS, SMOKE GRADING, AND STATISTICAL
DATA 2

of & continuousl¥ operated Belloptician mechine, L' x 2', containing an endless
belt fpictorial slides 27 x 33", depict data eand stetistical figures on stokers, smoke
firing methods, fuel conbustion, and smoke densities,

SELF -EXAMINATION ALBUM:

FPor the laymen and engineers! examination is a handy counter album containing




o,

meny ordinary questions concerning boiler operations that are generally asked at
examinations for Civil Serviece Examinations for Engineers. The answers +to the ques=
tions appear on the opposite page from the questions. By answering and grading one's
self on each page, a test of an individual's personal knowlodge is possibles

MOVING PICTURES:
i In the center of this interesting exhibit hes been placcd a 2,000 pound,
one=fourth inch steel boiler shell, secven feet tall and ten feet lonz, Inside this
boiler is located a moving picture projector and thesc pictures are projected upon

a scrcen located in the firebox door - a lew, simple and unique method of motion
picture projectione

In the atmosphere of a boiler and burning coal fircs, we find this exhibit
portraying the smoke problem in Chicago in its rcal sense, and this is realized when
such picturcs as the following are presertced for obscrvation:

ls The Chicago Industrial Imokc Problem

2e The Chieago Domestic Smozc Problem

3e¢ Smokc Abatement by Chicego Railroads

Lie Abating o Smoke Nuisance in Chieago

5. Special Sourccs of Air Pollution

6o The Three Atoms: Carbor, Oxygen and Ivdrogen

All of these spccial pictures depict fucl combustion, smoke ebotemont, and lessons in
firing of high and low volatile coalse Mony specinl scenes are also shown, incl:ding
the recent stockyards fire, which destroyed ten million dollars worth of propertye
All of these pictures are intermingied into a buackground of Chicazo's scenic wonder-
land visuelly presents the visitor with an idea of the vast smoke snd fuel combustion
problem in a city and metropolitan area of over four million personse

Literature coverins the following subjects is available for free
distributions

le Firing Hethod of Bituminous Coal

2e Firing Methods of Pocahontes Type Coals

53¢ Educational Bulletins (6 in number)

Le Up-Draft Boiler Operation Rules

5« Down-Dreft Boiler Operation Rules

6e Data on Stokers

Te How to Read Smoke

8e How to Burn Garbage

9¢ Uleneral Resume' of Chicagn Smoke Abatement Fair Exhibit Booth

Every person visiting this exhibit leaves with a better understanding of
fuel economy and smoke prevention, Every coal operator, ceal dealer, agent, sales=
man, janitor, and homeowner should grasp this opportunity to view and learn the
lessons and facts here portrayed, so that there may be a closer cooperation between
the fuel producer, the dealer, the consumer, and the public officials to the end
that therc will be fuel economy and health improvement,
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