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Mr. G. W. Wardlaw,

Editor.

Dear lr. Wardlaw:

33 WEST THIRTY-NINTH STREET
NEW YORK

Jamuary 21, 1909.

TELEPHONE, 4600 BRYANT
CABLE,CYANDRIC

I am returning herewith memorandum from the Geological

Survey. I do not think it is worth vhile printing this as you will find

this matter contained almest word for word in Finlay's paper and a dis-

cussion of it.

Yours ve truly,




BolBiitor:
This is furnishedé for your uss by tas Teecunoclogie Zrunci,

United States (Geological Survey; if vou use crvicle please send
marked copy of peper to Joha &L Cochicnme, U. 3. Geolecgical Survey

Fashington, D, C.



Vasancton) . Coy Jamueyy o o 0w e & preliminary bulletin on
"The Significance of Drafts in Steam-Boiler Practice™ is scon to be
igsued by the Technologic Branch of the United Stzates Geologicel Survey.
The authors of the bulletvin, Walter T. Ray and Henry Kreisinger, in ear-
rying out the perticular work assigned to them in the general plan for
the conservation of the fusl resources of the country have this to say
in ftaeir bulletin:

"Thne experiments so far made seer to indiecte that it is possible
to double or treble the capacity of & plant without making any radical
changes in the furnsces and boilers. These increases require about
double anc treble the gquentitics of air to be put throuzh the fusl beds
and boilers. It alsc scems probable that rebeffling the boilers will
often permit tlie capeacity to be doubled or trebled, wihile still getting
more steam than formerly ver pound of coal for uses outside the boiler
roomn.

"These experiments were undertalken with the object of clarifying
ideas cowncerninz the passage of air throuzh fuel beds and boilers.
Measured weights of air were passed throuzh two beds of lead shot, in
series, ore of which remained elways the samo &nd represented & boiler;
the other being veried as to size of shot and depth of bed, and repre-
senting & fuel bed. Careful obsérvations were mace of the weight of
ir passing through the beds per minute. All data were plotted in
many charts, so as to permit the study of them from severzl points of
view, A number of lews were deduced bearing on the relative amounts

of power reguired to force air through fuel beds of various thick-

nesses, composed of various sizes of coal, and through boilers of
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variong lengths and &arels of gas passages.

Ay important part of the disecussicn relates to an increase in the
capecity of boilers by increasing the amounts of power which must be ap-
plied to pressure and exhausting fens in orcer to fcrece seversl times
as mueh air through the fuol beds and boilers.

"1+ pay be possible, as @& rosult of these investigations, to ralse
the rate of vorking tie boiler hesting surface to three or even four
times its present velue. Suech an increase would undoubtedly mean nNew
designs of grates, stokers, furnaces, and boilers, especially fitted
for high rates of vorking. Fan ecuipments designed to supply three or
four timec as much air unéer several times tle pressure would be pro-
vided with rore cfficient engines, which 1s an additional factcr favor-
ing high-capacity working.

n1t rust te borme in mind, as stated above, thet +the results are
tentctive. It will cost money to force gases &t nigh gspeeds through
fuel beds and bollers, snd there will socon be sressing need of such
guentitative data as will enable the largest possible part of the energy
impartod by the fans to be adventageously utilized.

wrhe attempt must not be made to put more &ir through existing
boilers by running the fans a greal deal fagter, because V18 pcwef con-
sumed will increase far faster then the sbove caleulations estimate.
Yew fons and engines st usually be installed of sufficiently lerger
gizge to supnly the larger quentities of air &% oes higa &n efficiency,
if not higher.

wAg has elready been snggested, one Way of reducing tlie work re-
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required from thc fan in the case of doubling the capacitiy of the boil-
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nercase the grzte surfcee, so as to avoid a hizh ineresse of
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pressure drop through the fuel bed, incroasinz materially only tic DICS-
surc dropy through the boiler proper. 4 low prossurc drop throuzh thc
fucl bed would slso insurc bottor combusticn of the fine perticlos of
cogl which wonld beo carried out of tic stack unburnszd if nigh zas veloe-
ities througza the fuel bed were employed, the high velocities being ob-
tained by high pressurc drops. This last method is bein: successfully
used by H. @. Stott and T, 9. Fin‘Lg;, of tie Intorborough Repid Tran-
sit Company, New York City. They have recently installed an oxtra
Roney stoker under the rear end of oaech of several Tedeoelk & Tileox
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boilers, with the result Thet the amomnt of steam pProducel was neorly
doubled, the combined efficiency of the boiler znd furnsce dronping
only about 3 »er cent. A complete deseription of tle outfits and the
A~ i
results is given in a panor read by Taltor S. Findlgfy, jr., before tac
American Institute of Elcetricel BEngineors in Decembor, 1907. In this
case the »nressure drop through the fuel bed was the sams as with the
single stoker, or porhaps decreassed slightly. Of course, the sressure
drop throuzh Tthe boiler proper irereasca considerably. An clectrical
engineer wonld say thet fho above experimenters put two fuel beds in
parallel and with the same potential dro> obtained twico %he curront
(weizght of gases), The same result could have been obtained by thick-
ening somewhat the fuel bed on the single stoker snéd increasing the
pressurce drop tarough it, in which case the electricel engineer would

say that the expsrimenters put two fuel beds i= series gnd by incress-

ing the drop of potontial obtained tvice the current (twice the weight
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of gases). The mothod of increasing the grate area is a promising one
bocause'it requires less work from the fans; it is especially to be
proferred in those cases where there is a high percentage of slack in
the coal, as alroady explaincd.

T"The figures and principles derived from Wie oxperiments and tests
presented in this bulletin may not be applicable directly to special
problers; they suggest methods by which each problem can be studied
and its successful solubtion brought about. Further experiments with
1éboratory apparatus as well as with hot fuel beds arc desirable be-
fore more accurate figurcs can be givern. The Geological Survey con-’

templates the making of such experiments in the near future, the re-

gults to be worked up and published in the ncxt bulletin on IDrattat !
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