
Steel for '1'oo!" 
A great diversity of opinion exists, and 

many crude ideas are to be found afloat re­
specting the best methods of tempering steel 
instruments. Numerous recipes may be found 
scattered here and there throughout various 
works, purporting to give the best kinds of 
liquids or pickles for tempering; but they are 
generally given without discrimination. ODe 
mechanic tries to temper a tool by a recipe 
which another states he has found to be per­
fection, and 10 I he fails to effect his object. 
He theu trie.s another method and succeeds to 
his satisfaction, and straightway denounces 
the reci pe which was successful in the hands 
of another, and extols his own method. Why 
is this? Recipes ior tempering tools, are 
generally given upon the experience of par­
ticular cases, and not arranged scie:ltifically. 
1'he process of tempering of tools, not only 
embraces the pickles to be employed for dip­
ping the hCltted tool s int,o, bLlt also the tem­
perature to which these tools should be 
heated; and more than all this, it embraces a 
knowledge of the quality of the steel to be 
tempered. No person eo,u be a skillful instru­
ment mltker, nor can he temper tools accu­
rately, unless he bas a sound knowledge of 
the various kinds of steel; because the metbod 
tha t would be successful for tempering one 
kind, would utterly fail for tempering an­
other kind of steel. There is a great diversity 
of steels, all sold at the same price in the 
market; therefore, unless tool makers have a 
knowledge of their various qualities, and pur­
chase with discrimination, it is easy to perceive 
how tbat one person will fail to temper a tool 
by one proc�ss, by which another will succeed 
perfectiy. A tool maker must suit his tem­
pering process to the quality of his steel, and 
it should be of a character adapted for the 
purpose intended . Tbe hard steel suitable for 
a pick, or a cold chisel, is made by a different 
process fl'om that designed for surgical in­
struments, and in tempering, it must be treated 
differently. Our object at this time is not to 
prescnt any theory or description of processes 
ior tempering tools, but to direct the attention 
of instrument and tool makers to the import· 
a nee of acquiring a knowledge of the various 
kinds of steel manufactured, and to caution 
them in ref erence to the purchase of the par­
ticular qualities most suitahle for their busi­
ness. We makE) thesll remarks because we are 
positive that most of tbe trouble and expense 
caused in tbe failure of so many steel instru­
ments, such as dies, chisels, and other forged 
tools uf which we have heard so much, is at­
tributable rather to improper selection of the 
steel from which they are made, than the 
processes by which they have been tempered, 
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§nloke·Burnin{l lillu"nace. 

In Great Britain, where bituminous coal is 
largely employed, much attention has been 
bestowed on the practicabIlity of efficiently 
and economically consuming all the fuel, so 
that nothing should be discharged into the 
stack but pure carbonic acid gas and nitro­
gen, instead of as usual discharging many cin­
ders or small coals, much "smoke," (which 
derives its color from similar but smaller par­
ticles of valuable iuel) and great quantities of 
carbonic oxyd or half burned gas, a gas rank­
ing in value between the coal gas usuaJly em­
ployed for illumination, and the dead and fire­
extinguishing carbonic acid. Smoke burning 
has never been esteemed a matter of so great 
importance in this country with any of our 
various fuels, whet,her wood, soft coal, or 
anthracite, but the reports of scientific expe­
rimenters employed by government and by 
various private parties, show it to be a mat­
ter of no little moment. The flames frequent­
ly seen at the tops of the chimneJi! of steam­
ers are due to the combustion of escaping 
gases at those points, but owing to their di­
lution with the obnoxious acid or other causes, 
we have rarely seen them of sufficient 
brightness to indicate to the eye any very in­
tensely concentrated heat. Occasional leaks 
of air into the fire-boxes of locomotives have, 
however, induced the metal of the same not 
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in contact with the boiler to become red hot, This attempts, and, aa it would appear, with 
and this fact alone is enough to prove that success, to assort the gas, reserving and re­
with wood for fuel much gain might some- turning all the unburned portions, and reject­
times be derived from simply supplying fresh ing the remainder. 
air to the furnace or flues above the grate. The inventors are Messrs. John Case and 
This mingling of air with hot smoke is in Isaac Soule, both of Amsterdam, N. Y., who 
fact the basis of all the devices which have 

I 
have made it the subject of a patent dated 

been promulgated for smoke-burning, but Dec. 23d, 1856. Figure 1 represents a longi­
they all sink into insignificance in comparison tudinal, and figure 2 a transverse Bection of a 
with the novel arrangement here presented. boiler arranged according to this invention. 

SMOKE-BURNING FURNACE. 

heated condition into the ordinary tubes, 
E, through the Bides of which they impart 
most of their heat to the water. Emerging 
from these tubes, the mingled gases, are deflect­
ed downwards by the inclined diaphragm, L, 
represented by dotted lines, immediately fol­
lowing which the heavy cinders are deposited, 
and the important Btep of separating the com­
bustible gases from the incombustible ones is 
performed by the simple gravity of their par­
ticles. In the bottom of the fire-box, C, is an 
opening through which g;ul is continually 
escaping into a chimney, not represented, and 
is thus finally disposed of. In the top of 
the same fire-box iB a broad and powerful fan, 
H, in rapid revolution, continually drawing in 
gas at its center, and discharging it at its cir­
cumference, from whence it flows back through 
the tubes, II, yielding up to the water on the 
passage still more of its heat. The .difference 
in the gravity of the gases in the smoke-box, 
C, after their deflection downwards by the 
plate, L, is relied on to furnish a tolerably 
complete separation, so that the fan urges 
back to the fire and discharges at e e, only 
carburetted hydrogen, carbonic oxyd, etc., 
while all the other and deleterious products 
of combustion escape from the bottom of the 
box, C, the combustible gases being thus 
passed in a circuit until fully oxydized or 
burned in every instance. The fans, H and I I, 
are all mounted on the same shaft. One of 
the fans, I,  blows fresh air below the grate, 
and the other supplies the same vital element 
above the burning fuel, both pipes for these 
purposes being represented by like letters. 

The inventors have experimented with all 
the three great varieties of fuel in use. We 
give the history of the invention and of their 
experiments in their own words below, as a 
clear and straightforward statement of what 
they have done and intend to do, premising, 
however, that as in the experimental con­
Btruction no water was present to absorb the 
heat from the flues, that portion relating to 
the comparative temperatures at different 
points is entitled to bnt little consideration. 

"The first successful experiment in burning 
smoke, and the combustible gases produced 
in the ordinary consumption of fuel, was 
made early in July last. The apparatus used 
was a rude one, conBisting of a fire-box, Bmoke 
chamber, and two flues made of five inch stove 
pipe, with the necesBary fans for supply­
ing the grate with cold air, and for returning 
the heated air and hydro· carburetted gases to 
the fire-box. The smoke was at first intro­
d uced below the fire. This did not fully 
answer our expectations, and it was then ad­
mitted above. The result was 50 satisfactory 

that a more perfect apparatus, and careful 
experiments were determined upon. We then 
constructed a new fire-box 10 X 12 inches in 
the clear, a smoke chamber to correspond, 
and connected them by eight flues, (four 
direct and'four return) of three inch caliber 
and five feet in length. With this, using only 
twenty-five pounds of Lackawana coal, an 
intense fire was kept up for three hours, esti­
mated as sufficient to generate steam enough 
for an engine of five horse power, all the 
smoke, sparks, and combustible gaseF, so far 
as we could discover, being entirely consum­
ed. During the next three hourB coke, bitu-
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lminous coal, and wood were successively 
�ried with like results. Water placed on 
'he top of the smoke chamber boiled a little 
sooner than on the top of the fire-box. Oil 
dropped on the middle of the return flues dried 
simultaneously with that dropped on the di 
rect flues, showing the fact that nearly or 
quite one half the heat generated in the ordi­
nary furnace escapeB through the smoke pipe 
to say nothing of the loss due to imperfect com 
bust ion. The feasibility of thus sustaining 
a fire being established, we propose to make 
in the production of steam, /by consuming all 
the fuel, and by retaining and using all the 
heat generated), a saving of from fifty to 
seventy per cent, and by burning the smoke 
and sparks to remove a nuisance. We pro­
pose also a great economy in the construction 
of boilers, since by our arrangement they 
may be made shorter than where the heat is 
allowed to escape through the smoke stack. 
Both of which are items of no small consider­
ation. 

We have now a working model of three 
hOr!le power nearly completed, which we con­
template exhibiting in the city of New York 
about the middle of April, due notice of 
which will be given in the daily paperB." 

For further information address Case & 
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In its general form the boiler is a tubular or 
" locomotive" boiler. The aBh pit, b, is closed 
tightly except on first starting the fire, and 
when in full operation receives a constant 
blast of ordinary fresh air at a moderate pres­
sure through the pipe. J, beneath the boiler, 
into which pipe it is forced by one of the fans, 
11. This air rises through the grates and 
urges the fire in the ordinary manner, and the 
escaping gases from the fire flow in a highly 

Soule, Amsterdam, N. Y, or E. B. Earle, at 
same place. 

Inventors, and Manufacturers 

TWELFTH YlllAll 

PROSPE C TUH OF TJilB 

SCIENTIFIC AMERICAN. 

This work dUrer!! materially from othul' publicatiOn! 
being an ILL USTRATED PERIODICAL. devoted chief 

ly to the promulgation of information relating to the va­
rhus Machanie and Chemic Arts. Industrial Manufac 
tures, Agriculture. Patents. Inventions. Engineering. Mill­
work. and all intere,t, which the light of PRAOTICAL 

SCIENCE is calculated to advance. 
The SCIENTIFIC AMERICAN Is printed once a 

week. in convenient quarto form for binding, and pre 
sents an elegant typographical appearance. Every Dum 
bel contains Eight Large Pages, of reading, abundantly 
illu,trated with ORIGIN AL ENGRAVINGS-all of 
them en,raved expressly for this publica.tion· 

All the most valuable patented discoveries are deline .... 
ted and described in it.llssues, so that, as respects inven 
tion •• it may b. ju.tly regarded .. In ILLUSTRATED 

REPEltTORY. where the inventor may learn whatha8 
been done before him. and where he may bring to the 
world a. KNOWLEDGE of his own achievements. 

REPORTS OF U. S. P ATENTSgranted ar.alsopnb. 
lished every week. including Offioial Copie8 of all the 
PATENT OLAIMS. The,e Claim, .re pUblished In 
the ScU::NTU'lO AMERIOAN 111 cWvance of all oihtJ1' po. 
pef'8. 

Mechanics. Inventors. Engineen. Chemists. Manufac. 
tnrers. Agriculturists, and Peopl� of eve,.y p,.0fess";r.m, in 
Life. will find the SCIENTIFIC A.IffERICAN to be of 
great value in their respective callings. 

Its counsels and suggestions will save them Hwndred. 
oj Dalla,., annually. besides affording them continual 

BourCe of knowledge, the experience of which is be 
rond pecuniary estima.te. 

Much might be added in this Prospectus, to prove that 

the SOIENTIFIC AMERICAN is. publication which 
every Inventor,Mechanic, Artisan, and Engineer in the 
United States should patronize; but the publication is 
so thoroughly known throughout the Country, that we 
refrain from occupying further space.. 

TERMS OF SUBSCRIPTION-$2 a ye.r. o.$lfar.fx 
months. 

CLUB RATES. 

Five Oopies for Six Month>. 8·� 
Five Oopie. for Twelve Months. 8S 
Ten Oopie, for Six Month,. $8 
TenOopie, forTwelve !!onth.. $l� 
Fifteen Oopie, for Twelve Months. $22 

Twenty Oopiesfo. Twelve Month" $28 
For all Clubs of 20 and over, the yearly 8tlb,,�ri1)tlon 

i, o�IY $1'40. 
Post-payolll.tt .... and direct 

MUNN & CO. 
128 Fulton .t ... t. New York 


	scientificamerican04111857-248

