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tlte back connection being 15 inches by 3 feet 5 -these tubes lie parallel to each other, and are twa 
inches, and the smoke stack 30 inches in diame- feet three inches in length, and into each of them is 

Re�grJuid�eJ.;���i:s�£Et�I:.,��,:"I��n,:x���r;'e?'�����. bit 1�� ter. The boiler was unclothed. Fig. 1 represents tapped nine cast-iron burnera, F, with one·sixteenth Morgan Iron Works, New York, Oct.11,1805. the plan of the furnace, showing the arrangements inch opening, making in aU ninety burners. An inch 

PETROLEUM AS FUEL. 

ENGINEER'S OFFICE, No. l2B BROA��1;.�r�11��K;! of the 'retort or mixer, and the oil and steam tuoes. above the plane 01 the coil, a wrought-iron pipe, G, 
GENTLEMEN:-By your direction experiments have Fig, 2 is a cross section of the bOiler through the proceeds direct from the short tube in front of the 

been in progrl'ss f or some months having in vie;v furnace, and Fig. 3 is a longitudinal section I retort into which the coil is inserted, to the furnace 
the eluci'iation of the prineiples and methods used through the center of the boiler and furnace. The door, and thence to the steam space of a smalll1.ux-
by Mr. Simon Stevens lor burnin� iliary boiler; a branch, with proper 
petroleum an1 other hydrocarbons REFT1JRRNCES. 'yalves, K, connects this pipe with 
in combinalioiiwith jets of steam, .__________ the steam space of the main boiler 
which method, and the apparatus A. Coil of Pipe frolll the Oil Fifl·2 -the flow of steam being also regu-
used, form the basis of .the various .8.' R������)�Iixer.� latOO by a stop cock, H, placed in 
patents :held by your Company, in 0. Short (Jonn"ctin!! Pipe. 

----........ -_.1.-.-.1 -� the vicinity of the furnace door, near • D. Pipe INiiling �o on l�eserv(tir. 
this coun�ry an'd i Ii England. , 1-: Bnrnerll, 9U In number, I-16th the oil cock. 

The difficulty hitherto' bas �een in • inch cnch. ----==____ � The water in the boiler being cold G. Steam Pipc�.. ___ attempting to burn the crude petro- K 4' / f. o;team Vain"" (sixty degrees), at fitteen minute3' 
leum, that the imperfect combustion � ��b�:t;�� which urn screwed past two P.M. somtl billets of wood 30 in. alone attainable by the mean� in use, the Burner.. and shaving�, weighing about 12 P. La.rge FIne of BoileJ'. has resulted in great wa,te of the R R, o;maller Flues of iloiler. pounds, being placed upon the coil, 
material, as shown by the_ dense ,,'---------.. near the furnace door, were lighted 
smoke which invariably accompanied and the door partially closlld; af].er 
all attempts to burn it in a confined 'an interval of 15minutes the oil cock, 
space. This and tbe difficulty of reg. M, was gradually opened, which per· 
uls.ting the feed, have hitherto pre- mitted a fiow of oil from the reser-
vented a successful application of voi r through the coil; simultaneous 
this material as a fuel in the gener- with which, or a little later, thQ 
ation or steam in boilers. I am well steam cock, H, was opened, wl:iich 
aware that it has occasionally been conveyed steam of about 20 pounds 
accomplished on a small scale, but pres.lre from th", auxiliary boiler, 
no experiments, th(j.t I have k now- throligh the heated steam pipe, a, 
ledge of, have exhibited anything above the coil, to the retort or mixer, 
like the requisite comm�nd of the B, ",here, combining with the vapor 
material in feeding the fire, or cer- of 'oil from the coil, it passes into 
tainty in its use as a fuel. This re- the straight pipes, N, under the coil, 
mark is matle in full knowledge at and is fired at the burners, F. The 
what has been accomplished in thi� flame was vivid and intense, regu-
direction ny Messrs. Llntcn & �jlaw, lated in its force by the relative flow 
as well as by ?tr, Richerdsoll. in Err- ot' oil and steam, and was entirely 
gland.' This difficulty has, I think, under the control of the 1ireman, 
\leen sncc8S9fully overcome in the experiments con- same letters reter to the same parts in the !leversl who, at his pleasure, could reduce the flame to the 

'ducted tor your Company, and the crude petroleum, figures., flicker of an el>piring lamp, or extend it by a S ingle 
wiihout'other fuel thali the chips for kiIfdling the fires, The fire bars were removed, and in their place a movement to a volume filling the la rge flues and 
has been burnt daily under a marine boiler, in a c(\urse coil of three-quarte r inch wrought-iron pipe, A, was furnace with its flame. No smoke or unpleasant 
:>1 exp'3l'iments extending trom th<l month of May inserted, the total length of pipe in the C Oil.being 23 smell was perceptible, and the combustion was com
lll$t, and proves more manageable, more under··the {/!ft. ,at the bac� dire!ltly scroas the 1�e, a plete and entirely managelllble. Steam at at
control.of the fireman"and develops an amoWlt of wrough,t-lro� tube, 'B, orretOTt, flY-a inches. in, dlame- �ospheric pressure, was raised in the lioilElr in 
heat greater than any fuel with which we are ae- ter, and closed at both 'ends, was placed, with a short / 29 minutes 1rom the time o( admission of oil into 
quainted. tube, C, of two inche3 diameter immediately in front I the coil. No measure was taken in this exper-

Mr. George W. Quintard, of the 1'IIorgan Iron of it. Int:> this latter tube (which communi<:lates, iment of the amount of water evaporated, the ap-
Works, having offered us the use of paratus not being considered as 
a marine boiler tor oUl experiments; properly proportioned to exhibit 
we applied out apparatus to it, with" , the economical value of the fuel; 
out regard. to any dIsproportions' and the experiment terminated in 
which mightexist between tbetwo; �� .Pig.3. about one hour by closing the oil 
further experiments' being needed L-------=- - -::-- CQck, M, and the fire was put out. 
In order ·to determine their precise . �:: - The analysis of this experiment 
relative dimensions. The experi- may be shown as follo;vs: As this 
ments thUs far have /lot extended experiment only exhibited the 
beyond the determination of the fRet ;;0 in. weight of oil which, consumed 
that petroleum' may'be'llsed with under the boiler, raised a given 
great facility as' a fuel under steam quantity of water from a given 
boilers, by a single fireman of ordi- temperature of 600 tJ the boiling 
nary intelligence. No minute anal- \ point, it is requisite for a com-
ysis has been made of its compara- 1.))1.9;11. parisoI) with the known effect;! of 
tive econ,omy-the results thus far anthracite coal, to show the pro-' 
being regarded as mere1y general; I- g portion ate amount of oil which 
but !rom the results herewith shown � would be necessary" to convert this 
yOu will be enabhd to determine how " \\ R_1 .. t
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far our experiments sustain the claim 
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we haveadvance�of having success-
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fully applied this material to steam 
� 11 

boilers. ��� ,.y--�//-;---;��c..;=:. �-; .:--/�� -:;-:- -<'" 77/ According to Treagold, the quan-
The boiler use,l was an internal (0 \7{jfd- - , ./-=/� /1' --../ j ---.:::: ----5" � ��' tity of fuel 'Which wil l convert a 

flue and return fire tub� boiler, the D "', �> \ I ��H- -J/' : -_< -,--=--�.-",��_,,_-_-_, -=:� �.:'C cubic fbot of water, of a give.n 
spell measuring thirteen feet and �,_ , .l>'\IJJF1Ni(j�� 

���,.:: 
tempprature, iato steam, at the 

n ip.eloches In length, by six fe3t in pressure of  the atmosphere, ill  ob-
diameter,. with a grate surface of , tained by multipiying the quanti-

'thirty-five .square feet; contents ' J • -0:'::-' ty of fuel which will heat a cubIC 
about fifteen hundred gallons of A� foot of water one degree, by some 
water to the level of six inches of, the latent heat of steam, and 

-above the upper line of tubes. There were three I with the retort) one end' of the coil is inserted, and the difference between 212 degrees and the given tern
flues in the boiler, the (lenter one, P, of 16 inch- the. other end, D, 'passing out of the furnace door, perature of the water. In this case, 212°-60°= 
es diameter, and the other two, R, 12 inches di- communicates with the reservoir of oil, being in this 152°. '.I;,he latent heat of steam, according to Dr. 
ameler. The boiler was not set as repre5ented in case the cask in which it was brought to market. Ure, is 967 deg., which, addl'd to 152 deg.=1,119 deg, 
Figs. 1, 2 and 3, which is the method recommended; The fiow of oil is regulated by a stop cock, M, placed which, multiplied by the quantity of fuel which will 
but rested merely on three walls of the dimensions nEoar the furnac.e d O(lr. Some eight inches under the heat a cubic foot of water one de�ee, will give the 
of the furnace walls. There were five rows of 2t-inch coil of pipe lie ten one-inch wrought-iron tubes, N, weight of f uel requisite to copvert a cubic foot of 
fire tube\l.ja!'\ shown in Fi',!. 2, being 75 tubes in all; cl()sed "t, oneend;the other end inserted into t�e'retoi't-water from the temperature of 60° into steal)1. ThiR 
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product multiplied uy the numuer ,01 cubic leet of 
water to ue converted into sleam, will give the total 
amount of fuel requiretl in this case. 

Making the proper allowance lor the pine wood in 
lighting the fires, the weight of oil consumed in the 
experiment was GO Ius.; the contents 01 the boiler 
was 200 cubic feet, at a temperature of GOo, which 
was heated uy this weight of oil to the uoilillg point 
=212°; thus the weight of oil which 'heated 200 
cuuic leet one degree was T',;9J�:==0'39 Ius; and 
the weight of oil which was requisite to heat one 
cuuic foot of water one de;;ree was ii'<t'u=.0019 Ius. 
This multiplied uy 1,119:':>=2'126, and this by the 
200 cuuic feet of water in the boiler, gives 425 lu�. as 
tlte Iceigld of tlte oil wlticlt 'Would convert,tlte conlents 
(�f tlte voile}' illio steam at tlte atmosplteric pressure 
-or �-:l'-!fg'-"---lc=29'34 Ius., as the !('eig1d 01 water 
at a temperature of GOo, which will ue converted into 
steam hy one pound of oil. From Isherwood's valu
able experiments, on marine boilers-we find this 
same type 01 hoiler in uSe on board the U. S. Steam
er�-and from the mean of the experiments con
ducted on these uoilers, we find the quantity of water 
evaporated, Jrom a temperature of 100° with steam 
at the pressure of the atmosphere, uy one pound of 
anthracite coal, to ue 8'5 pounds. To compare this 
with the evaporation made from a lower tempt)rature 
of water uy means of the oil, this weight must be re
lluced in the following ratio, estabJishetl by Isher
wood: 1: :}&:t-l6 ��=+lg·=0·9G4, which multiplied uy 
8'5, giyes 8·1(j as the weight of water at GOo, con
verted into steam 01 atmosllheric pres8ure oy one 
pound of anthracite coal. 

Comparin;; this result with that auore shown for 
the product or the comlmstion of oil. W{l find the 
evaporating power or' the two tut:ls to ue in favor of 
the oil, in the ratio 0.1 29'33 to 1:$'1(j, or 3'G, weight 
for weight; the coal ami the oil occupying about the 
sa/lle space for a given weight. That is to say, a 
cutlic foot of coal as storell aboard ship, will weigh 
auout the smne, or a little less, than a cuu\c foot 01 

oil, the first weighing trom 4;; to 52 pound!', and the 
latter auout 54Jbs. to the cu uic loot.. 

I THE FOOT LATHE. 
Number 8. 

[ContiLlued from Page 66.1 II An indispensable article on a foot lathe, where any 
lancy work is to be done, is the centers-of which 
we have before spoken-shown in Fig. 40. These! 
COllS:St ot a common set of Beads, with spindles fit-

I

i 
ted to them. One Bpindle has an index plate and 
spring, and the other has a common center. These 
heads set on a slide that is moved uack and lorth 
over a rest, screwed to the lathe bed as usual. It is 
easy to see that with this we can do some very fine 
cabinet work. Suppose we have a round vase turnpd 
up handsomely, and we wish to flute the base or 
make it a series of curres all round; to do this we 
have only to put It in the centers, set the index so as 
to come out ev�n, as uefore explained, and go ahead. 

Fig-. 40. 

83 
Fig. 42. 

screws in it, as shown. The set screws go through 
the holes in the globe, 
and the cross pieces 
in between the spurs 
serve to steady the jou. 
Any number of points 
may ue turned in tte 
globe. Fig. 44 shows 
a poly�on with many 
Spurs turned inside. At 
first sight it would ap
pear that the too! sev
ering the rings would 
cut off the points also, 
uut it will be seen that 

this is not lhe case, tor the llOles ueing uored so as to 
leavP. a cere standing- (which aJlerward serves to 

Fig. ,13. 
u\ake the points of the spur), the Bevering tool falls 
into. 

the holes and goes no furthel', and each division 
Further expetimellt, .with illllH'l,1rcd apparatu3, 

will ue necessary in onler to d0lcr:ninc the precise 
econol1lic value or this ruel iii cOlll[l<1l'iwll wiLli coal, 
uut the adl'anta;;e3 or the oil a� a fuel for marine 
engines may Le uriefiy summed up as lollov,s:-

The kind of culler to he used is a sort or gouge 
set in a cast· iron head, something as a plane iron is 
set in its stock. That is, titled tight to a groo\"e and 
held by a set screw. Two 01" these cutters should ue 
u$ed at equal distances apart, and the cuth'r head 
should ue keyed on a short "halt set uetween the 
main centers ot' the lathe. The whole should ue ac
cura tely uala ncell, or else t11<) work will ue lull of' 
chatter;; or rhlges. Since centrilugal force increases 
as the square of the velocity, any thing that runs a 
little out of truth will be very much'exaggerated ItS 
the speed jncrea�e�. By using cutters of dinerent serves as � guide for tbe tool ill the next hole, so that 
�halles, h"autirul etfects can IJC \H'V'\UCl'<!; a3, for in- I the glube IS malic the sallIC "ize, without jl1gS. The 
stance, suppose we take a common round-nose cut- quadrant tool, shown uelorl', lJlUSt lie followed round 
tel", set the index so as to dil'ide the circle or [he jou 

Rapidity with which steam may oc raised-reduced 
dilllt'u;:,ions of uoiler amI lurnace uelow that required 
for coal-the continuous firing efiected uy feeding 
the fuel through a pipe into the furnace, therehy pre
venting the great loss of heat in the furnace every 
time a fresh supply of coal is thrown on, and the 
rush of cold air u[lon the opening of the furnace doors 
-the Ireedom from smoke, timler, ash, or Tel'use 01 

any kind. which ill coal reaches Irom seven to orer 
sixteen per cent ot'the whole amount. In the a1)ili:y 
to command a forced fire almost in�tantly, without a 
forced draught, which, under Eome circumstances at 
sea, is of vital importance. III dispen�illg wj(h the 
numerous class or coal heavers, stokers, etc., and all 
the inconvenience 01 raising clinkers and ash IroG! 
the lurnace rooms; and finally the :Eminished spa �e 
occupied in the storage oflhe fuel. 

Re,pectfully suul1littell, 
Jl'L!u� W. AD,D!:;, Ellgineer. 

The'auove experiments were made in presence o f  
Capt. Bythesea, R .  N . ,  See'y. o f  Her Brit. Maj. Le
gation at Washington, Cyrus W. Field, Esq., Hon. 
James Wadsworth, Hon. Horace Greeley, Hon. David 

-Dudl�y Field, John E. William", Esq., President �fe
tropolitun B::..nk; William A. Thompson, E,q., Vice· 
President Erie allli Niagara nail way ; Geo. W. Quin, 
tard, Esq., Morgan Iron Works; Mr. James Farron, 
Superintendent �Iorgan Iron Works, and officers of 
the Company. 

we are to work on in iweDty·lollr parts, and execute 
that part oj the desigu, thell take a tool forming an 
ogee and work out the spaces iutervening, we shall 
find that the artide, when completed, will have a 
ueautif'ul appe:1rance, allLI ,hat in,tead 01' ueing round 
the uottom will ue octagonal, which will pr",:;ent a 
pleasing contrast to tile rest. 

The centers can ue sct at any angle with the cutter 
shaft, and a pineapple pattern can be made on 
straight surfaces uy eXQcuting one part at one ai:gle, 
then Nversing the rest that carries the centers, an.d 
finish the ren..ainder, one part of tlJe patteril cross
ing the other. 

Fig. 41. 
As ONE 01 the workmen employed at White well's We present herewith views of a nO\'e! ornament 

Blast Furnace, South Stockton, was recently taking \vhich exhiliits great mechanical ingenuity aUlI man
a slu;; uall from the furnace, a tipp"r named Henry ual dexterity, 1)ut is otherwise of no ralue. It con
:ladley, was auout to tip it when it burst, a ml the sists, in one form, of a gloue Wilh a series of rings 
molten olug !lew over him, setting his clothes on lire, ,or gloues inSide, alld a six· armed 'spur projecting 
uurnillg him sererely on ral'ious part.s of tlJe uody, through holes- all cut out of one solid piece. 
amI malting his watcll. TlJis figure Ehows how the points are t.urued. After 

----________ the internal rings are cut out with a quadrant tool 
'fUERE will ue but Oile "clip$e this 

be visible to 1I.il-il l.ctuJ �<: jips'"' 0'1 (he 
;�l)tb, 

seat· thai will like lilli:. 43, and the spur also se'"ered, uy cutting 
n,0011, �lIarch; /1 in tbe eilds or tbn 

,
holes \lIot uoring th�m out solid), 

tl;c globfi i;j [Jltt III a shdl c1md{ wah thl"Jp. set 
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Fig. 44. 
the shell in the act of cutting it out, so that it wit 
make the same round, amI the globe must be shilted 
in the chuck to reach all the boles. It is no easy task 
to make this little an,Jir, lor all it looks so simple. 

ARRANGEMENTS have ueen made with Mr. G. W. 
Beardslee for the' PU:'ch8se uy the Government of 
the torpedo implements used uy h im in destroying, 
vessels of war, haruor olistructions, lorts, and bal
teries, etc., lJy mmnlil ot sulJm�rine explosions. Mr. 
Beardslee has recently ueen occupied at Qha!ham in 
making the prclin:jnary arrangements for some 
futher additional experiments on a much more ex
tended scale than any previously undertaktll, with 
the object of' further demonstrating the importance 
of t1:!e new agency lor the destruction. of f)rts an4 
vessels of' w�r. 

:MR. G. W. CUSHING, muster mechanic of the Chi
cago and North-western Railway, has senl us a spir
ited coloretl photograph of locomotive designed uy 
him 1'01' the company, for which we return thanks. 

TilE application Irom the artisans emp'loyed in the 
tli{[erent dockyanls for an increa6e of wages, hali 
heen r!<fused bN tho 811,:Ji.�h ,\(11'1;":111)". 


	scientificamerican02031866-82_Page_1
	scientificamerican02031866-82_Page_2

