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To the Executive Committee of the Citizens' Association : 

The undersigned, Committee on Smoke, in accordance with 

the request and instructions transmitted to them in January, 

proceeded to the investigation of the “ smoke nuisance,” after due 

deliberation as to the proper method of conducting it, in the light of 

past experience and of more recently acquired information. They 

called to their assistance a mechanical engineer of intelligence and 

acquirements, who has made a thorough examination of the methods 

employed for the prevention of smoke in stationary boilers, and has 

condensed and tabulated his observations, as will be seen by 

reference to the accompanying statements. 

The observations so made extended to 333 establishments 

where steam is in constant use for various purposes, including 839 

boilers, of which 234 places have in use devices for the prevention 

of smoke, and 99 have no apparatus for the purpose ; the particulars 

are minutely set forth in the tables prepared by the expert. From 

an analysis of these tables it will be seen that, although the devices 

in use have a very marked effect on the result, as to whether the 

smoke emitted from the chimneys is very black or offensive, so 

much so as to incline us to the opinion that a proper apparatus is 

almost indispensable for the complete suppression of the smoke 

nuisance ; yet we believe that the greatest amount of good can be 

accomplished by careful attention to the firing, and the use of a 

good quality of coal. By combining these three conditions—an 

efficient smoke preventing device, a fair quality of coal, and careful 

firing—the offense arising from the chimneys in the business and 

manufacturing parts of the city can be reduced to insignificance. 

Good results have been obtained by mingling coke, or 

anthracite screenings, with soft coal; but that is practiced to but a 

small extent, and its beneficial effect is commensurate, after all, 

with the observance of proper conditions as to use, which are a part 

of, and included in the general term—careful firing. We see, by 

examination of the tables given, that the smoke arising from some 

chimneys where the poorest quality of coal is used, is reported as 

very light, when accompanied by the observation of careful, or 

automatic mechanical stoking. 
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The practice of “crowding the furnaces” with fuel is one of 

, the most prolific sources of offensive smoke that we have to contend 

with ; this is made necessary, or believed to be necessary from 

the insufficient size of boilers, or of chimneys, to perform their 

work. The fires have to be urged to their utmost capacity to 

keep up the requisite amount of steam, and this is done at a great 

waste of coal, the custom being to put on as much fuel as the 

furnace will hold, and then rake it out from below when insuffic¬ 

iently, or not thoroughly, burned, to make room for a fresh supply 

above ; the result being that the outer air gets an amount of dense 

smoke that annoys the public, while the proprietor of the establish¬ 

ment pays for a large amount of fuel of which he gets no benefit. 

The same result occurs from heedlessness of engineers and firemen 

who, from indolence or ignorance, completely fill their furnaces 

with coal at certain periods, and pay no further attention to their 

fires until the time comes to give the furnace a fresh charge of 

fuel ; all chimneys where such practices obtain emit dense smoke 

more than half the time. Firing should be as intelligently done as 

any other work ; modern requirements call for perfection in most 

occupations or trades; yet in many cases this important business is 

left to the discretion, or want of discretion, of men who seem to take 

ncr interest in the welfare of their employers, or the convenience of 

the public. Sometimes a mistaken idea of economy induces 

merchants to keep a cheap man in the boiler room, who will waste 

more fuel than the amount of his monthly wages. Instead of 

crowding the furnaces by heaping up fuel upon half burned coal, the 

stoking should be done a little at a time, so that the greater surface 

of the fire will show, at all times, either an incandescent mass, or a 

bright flame ; the last charge of fuel should be pushed back and 

spread over this, and the new charge put in its place ; the ashes 

should be carefully raked out at fixed and frequent periods ; by this 

process the steam can be kept up at two-thirds the cost of the fuel 

used in the practice usually adopted—that of crowding the furnace 

to its utmost capacity; but to accomplish it there must be intel¬ 

ligence and integrity in the boiler room as well as in the other 

departments of the establishment. 

We are of opinion that the suppression of smoke, as a 

nuisance, is within the power of those who own the stationary 

boilers, and of the men who have charge of them ; the former have 

no moral or legal right to subject their immediate neighbors, or 

the public, to the damage to health and property caused by their 

own inattention ; they should act in unison, and exert their 
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undisputed authority to compel their employes to do their manifest 

duty. We have made several attempts to get an ordinance passed 

inflicting a fine upon engineers and firemen, in cases where the 

proprietors of establishments have furnished them with a suitable 

device for the prevention of smoke; but it has been hitherto found 

impossible to pass such an ordinance, and nothing remains to be 

done, but to bring about a consensus of opinion, and unity of action 

in the premises by those interested. 

If the proprietors will but insist upon the observance by their 

engineers of certain conditions, '(’which should include the constant 

application of the smoke preventing apparatus, where there is one, 

under the penalty of suspension or discharge,) and supply them 

with a suitable device, and the qualit}- of coal found from observa¬ 

tion to be appropriate to the set of the boiler, the height of the 

chimney, and the kind of smoke preventing apparatus adopted, the 

greater part of this appalling nuisance can lie abated. The 

proprietors must, however, give to this matter the proper measure 

of their personal attention to insure the desired result. 

The principle of smoke prevention is extremely simple; but, 

as it is not generally understood, it may be well to explain here the 

cause of- smoke, and the method of its prevention. When heat is 

applied to bituminous coal a gas is generated which is our ordinary 

illuminating gas in a crude state. It burns freely when mixed with 

the proper quantity of air. Smoke results from the failure to burn 

this gas in the furnace. The failure to burn the gas in the furnace 

results invariably from one of two causes ; either, because air has 

not been admitted to mix with it in proper quantities and in the 

proper manner—in a thin sheet, or through small perforations—or, 

because th6 fireman has so completely covered the grate bars with 

fresh coal, as to leave no flame or heat to ignite the gas after it 

has received the proper admixture of air. 

Any device which admits air in proper quantities into the 

furnace will prevent smoke, unless its operation is defeated by bad 

firing; that is, by piling coal upon the grate until the flames are 

smothered, or until more gas is created than can be absorbed by the 

amount of air ordinarily admitted. It is somewhat easier and less 

troublesome to fire badly than to fire well, because good firing 

requires that a small quantity of coal shall be applied at frequent 

intervals; and an indolent fireman prefers to throw a large 

quantity on the grate, and to have a longer interval of rest. The 

fireman, or the friendly engineer, persuades the proprietor that any 
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device which he may have adopted is a failure, as this excuses 

the acts of the fireman. 

We consider the first step in the direction of an abatement of 

the smoke nuisance to be the education of the proprietors of steam 

boilers to the fact that they have in their own hands the cure of 

the evil, as far as their own furnaces are concerned. 

In view of the large percentage of inefficient firemen, and of 

their ability to defeat the action of most devices, we regard the 

various self-feeding furnaces as more to be relied upon for the 

prevention of smoke than any others, as they are automatic in their 

action, and the best of them seem almost invariably to produce 

good results. The automatic furnaces commend themselves to those 

who count the cost of heat and power and of smoke prevention, as 

they admit the use of the cheapest fuel without making smoke. 

Several of the devices mentioned in the accompanying tables 

are excellent for the purpose required ; specimens or patterns of all 

are within easy visiting distance of every business establishment in 

the cit}^; the inventors are but too anxious to exhibit their appar¬ 

atus ; inefficient systems should be discarded ; and a brief but 

thorough examination should be made of the most approved 

patterns, with the object of selecting the device best suited to the 

existing conditions, which can be readily compared with others. 

It certainly is not unreasonable to ask for as much attention to this 

important subject as would be given to the purchase of a carriage, 

or to the introduction of house-heating -apparatus, or a kitchen 

range. 

The City Council has formed a committee to visit and inspect 

the various devices so that they can report on several patterns, some 

one of which may be found useful in auy given case: it will afford 

us pleasure to aid them in every way. We shall, ourselves, make 

such a visit for the purpose of verifying our expert’s report. 

These remarks and considerations apply equally to the prevent¬ 

ion of smoke in tugs and locomotive engines; the law with regard to 

the offense in their case makes the engineers subject to the penalty 

imposed ; but no regard is paid to it. Observations made after 

navigation opened, this spring, demonstrated that the greater part 

of the nuisance can be abated by careful attention to the firing ; 

trips made with our expert on board showed this conclusion ; also 

that soon after he had left the smoke burst forth again without 

abatement; there are devices on some of these vessels which 
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modify its volume when in use; but they are not sufficient, and are 

seldom in operation. As to locomotives, there is muclf difference in 

the degree of annoyance on different roads, depending, as in all 

other cases, on the care taken by the firemen. Recent observations 

show, however, that there is an apparatus which will absolutely 

prevent smoke on locomotives, and probably on tugs, and we refer 

to the notes of our expert for an account of it. 

We have entered into correspondence with the magistrates of 

some English cities relative to the means of suppression in vogue 

there ; these do not differ very materially from ours ; the devices do 

not vary in principle of construction from those in use here. The 

powers conferred by law on municipal authorities are, in some 

instances, greater than ours; they have the authority, which ours 

have not, to compel the alteration of flues, and the use of appliances. 

Their mode of procedure in case of offenses is by summons and fine, 

which apply to the employe as well as the proprietor of an establish¬ 

ment offending. 

Our recommendations are : That, as the Mayor has appointed 

a competent officer whose sole duty it has become to thoroughly 

investigate the smoke question, with a view to its speedy and 

permanent solution, the Citizens’ Association shall tender to the 

city authorities their co-operation in all efforts for the suppression of 

the nuisance; and that, as a means to the end desired, an ordinance 

be passed amplifying the scope of the present city law with regard 

to the liability of firemen and engineers of stationary engines, and 

enabling the officers to suppress the nuisance at sight; and, that 

the City Smoke Bureau be so constituted that daily observations 

shall be made, with the object of pointing out to delinquents how 

their smoking chimneys can be remedied, and of enforcing the 

ordinance in all respects. We would, also, suggest that in any 

general revision of the Building Ordinance, provision be made for 

scientific construction of the boiler rooms and smoke stacks of 

factories and large mercantile buildings, with an especial view to 

smoke prevention. 
Respectfully submitted, 

BRYAN LATHROP, 

JOHN H. LONG, 

AUGUSTUS NEWELL, 

FRED. BAUMANN, 

W. J. CHALMERS, 

Committee. 

Chicago, May 20, 1889. 



Notes by the Expert Examiner. 

A fireman who understands his business, and has a 

good grade of coal, can prevent a great amount of smoke if the 

details of his steam plant are proper ; in many cases the boiler 

capacity is entirely inadequate to the demands upon it, and the fires 

have to be crowded to the utmost; smoke of the blackest kind is 

thus commonly evolved, without accomplishing the object. In 

numerous other cases the chimney capacity is entirely too small for 

the number of boilers attached to it; sometimes two, three, or even 

four boilers are dependent upon a small chimney, projecting but a 

few feet above the roof of the building, and often surrounded by 

others much higher ; the draft is, in such cases, impeded, and much 

uuueccessary smoke the consequence; a “smoke burner” of the 

proper pattern will assist materially in increasing the draft. The 

majority of the smoke preventing devices are of but little benefit, and 

in some cases have been of positive injury to the boilers ; and even 

where the better style are in use, carelessness in firing, the use of an 

inferior grade of coal, or the sudden or habitual “ crowding ” of the 

fires, one or all together, cause much smoke at times, or at all 

times ; of course, an apparatus will not prevent smoke, if not 

applied, or improperly handled. One of the first conditions for 

success is “don’t crowd the boilers”—to use the common ex¬ 

pression. 

In some establishments in the business district the engineer 

has to do duty as stoker,—do his own firing ; he has also charge of 

the elevator, and the steam-heating, and of other business ; if any¬ 

thing occurs ii/ any part of the building he is sent for to“ fix things :” 

leaving his post to go to the top story, perhaps, without knowing 

when he shall return, he crowds his furnace full of coal, with 

the result of sending a dense volume of smoke out of the chimney. 

These observations show that there are many instances where 

good apparatus does not prevent siqoke, while the same device 

works perfectly in other cases. The causes are very evident: 

inadequate chimney capacity, inferior coal, imperfect and faulty 

setting of the boiler, or careless management of fires: here again 
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there is evidence that unless all details are properly arranged, and 

the fires carefully attended to,—in short, unless there is careful and 

judicious management of the whole plant, smoke will be apparent. 

There were expressions, in some cases, of ill-feeling with regard to 

the prosecutions by the city authorities, but, on the other hand, the 

infliction of a fine has often, confessedly, done good. 

Every tug, and nearly every locomotive engine observed, 

was belching forth great voljimes of intensely black smoke; the 

exceptions were on the Illinois Central suburban trains : on inquiry 

it was found that this Company uses bituminous coal; but the 

nuisance was, in their case, much less than on other locomotives, 

owing to careful firing. A number of tugs have steam jets in their 

smoke-stacks, which helps to some extent : that careful firing is the 

best remedy was demonstrated on the trips made, the same tugs 

were very offensive before and after the trips. The difficulties to be 

overcome on tugs and locomotives are greater than in the case of 

stationary boilers. 

May 17. Trip on engine No. 93, Wisconsin Central Railway, 

—accompanied by the inventor of the device attached thereto, W. C. 

Thayer. 

The trip from Chicago to Harlem and return was made 

without any visible smoke issuing from the stack of the engine, 

except once, when upon the suggestion of your examiner, the 

valves leading to the consumer were closed, whereupon dense 

volumes of black smoke instantly issued from the stack, to be just 

as quickly dispelled by again opening the steam valves. Observa¬ 

tions were made on the following day, and another trip was made as 

a passenger, unknown to anybody, to see if the device would show 

equally good results, and it was found to work just as perfectly, as 

when the writer rode on the engine. There seems to be no further 

excuse for so much black smoke from locomotive engines in the 

city of Chicago, while there is such a simple, inexpensive and 

efficient device within the reach of all, and it would seem that the 

adoption of this cannot be urged any too strongly, especially as a 

considerable saving of fuel is said to be effected by its use. The 

same device is suited to tug furnaces. 
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