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A STEAM SUPPLY FROM COMBINED LOCOMOTIVES. 

Some time ago the Ohio Steel ,Oompany, of Youngs­
town, 0., not being..,.a.ble to gem'rate 8ufficiellt �team 
with the boilers already constrl1�t,pd, and not wishing 
to wait for the completion of those-tn course of erec­
tion, obtained six locomotives from the N." Y., L. E. & 
W. RR. 00. 's rOllnd house, and, placin� thelll side by 
side at the rear of the en-
gine house, connected them 
up as shown in our iIlus' 
trations. 

Each locomoti ve su p­
plies steam to the extent 
of 100 horse power, the ag­
gregate being 600 horse 
power. 

Our engravings are from 
photographs s �e c i a  II y 
taken for the SCIENTIFIC 
AMERICAN by Mr. James 
.T. Dalzell. of Youngstown. 
In our SUPPLEMENT of 
this week we give a nl1lll_ 
ber of illustrations of the 
works of the Ohio Steel 
Oompany, which, we b!!­
lieve, is now the second 
largest establish III en t of 
the kind in this country. 
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tion finders. If the guns were not of the disappearing 
type, they would m;ed only a range tinder, as non· 
disappearingo guns can point directly II.t the targf't, 
ming the ordinary gun si�ht. We have described ·the 
Fiske range and position finders in detail in the Sci&N' 
TIFIC AMERICAN SUPPLEMRNTS, 788, 7611 and 80!;. In 
brief, the new p{)sition finder may be said to be a 

[$3.00 A YEAK. 
WEEKLY. 

the circuit is balanced; the pointer arm moves over 
a chart representing the area, which includes the 
position of the distant object on a reduced scale. 
On this chart there is a I>illlple pivoted arm which can 
be trained directly on the object; the arm may be 
mechanically controlled by a telescope directed upon 
the object, so that it will make with the other arm an 

angle equal to that made 
by the lines of sight drawn 
from the two telescopes to 
the object. The position of 
the obje�t is then shown 
by the intersection of the 
electrically directed point­
er and the mechanically 
directed arm upon the 
8I1u·t. The horizontal bal>e 
line is used in Lielltenalit 
Fiske's instrument and a 
verti(''0.1 base line in that 
of Lieutenant Lewis; the 
test was in no sense a COIlI­
petitive one, as the condi­
tions under which the two 
systems are expectell to 
work are very different. 
The Lewis instrument is 
availaule for hig-h eleva· 
tions and is simplel' than 
the Fiske apparatus. One 
of the great advantag-es of 
the Lewis instrumellt is 
that it can ue u�ed with a 
vertical a8 well as a horL 
zontal base, and in that 
case a 1)4) foot base would 
be sutllcient. 

Two temporary conning 
towers were erected on the 

An interesting series of 
tests of the position finllers 
of Lieutenant Bradley A. 
Fiske, U. S. N., and Lieu­
tenant I. N. Lewis, Seconfl 
Artillery, OCClll'red at Fort 
Hamilton on Tuesday, 
June 25. 1895, before memo 
bers of the board appoint­
ed hy t.he Ordnance De­
partment. Broadly speak­
ing, the work of the posi-
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norti) and south parapets 
of the fort. from which 
they commanded the whole 
lowel' bay, ar:d in these the 

tion finder is to plot upon a chart tile position of ob­
jects both at rest anj in motion, and the test under­
taken by the board consisted in making estimates by 
the use of these instruments of the ran�e and direc­
tion of various objects and comparing them with a. 

known standard. The modern fort does not consist of 
a sin�le inclosure, but is rather a series of isolated 
small forts an,l batteries. Many of the g-uns which 
are mounted in these forts and hattel'ies are disappear­

simplification and amplification of the rall�e finder. 
It elllbodie�. first, a telescope moving- over an arc 
of conducting material and which i� pointed upon 
the distant object; second, a pivoted pointer 1lI0ving' 
over a like arc of condu�ting material in a Wheat­
stolle bridge circuit wit.h the first named are, the 
arrangement being such that when the alidade arm 
attached to the telescope on the first arc and the 
pointer on the second arc stand at the same angle, 

Board lIlet for the tpsts. 
In each tower one of the telescopes of the position 
finde,· bad been set up. The standard adopted for the 
pUl'pose of comparison was furnished hy a set of tri­
angulat.ing instrurupnts, one of which was at Fort 
Wadsworth, on the Stafen Il>land side of the Narrows. 
and the other at Fort Hamilton, the operators being 
cOlIIll'cted by tf'lephone. 

Observations were Illade upon a stationary point, 
the Ooney Island lighthouse being used. OtQer ob· 

servations were takien..,on 
Hoffman and Swinburne 
Islands and other poi nts of 
known distance with ex­
eellent results, Then a 
series of observations were 
taken on schooners and 
othel' passing craft, ami 
afterward compared wil h 
ranges taken with a transit. 
In every case the Fi�ke 
position finder showed an 
errol' of much less than 
one ppr cent for eaA'h 
thousanll yards of range, 
which is the standard re· 
quired hy both the United 
States and En�\ish gov­
ernlllent�. A series of tests 
of the Lewi" depression 
position fillder was also 
lIIade with very satisfac· 
tory results. 

------� .. �� .. .----­

'I'hc Elcctrlcal Indnst,·y. 

ing and are ollly raised at 
the moment of firing; aHd 
in t he mortar batteries, as 
at Sandy Huok, the mor­
tars are entirely concealed, 
heing- below the level of 
the ground, yet with the 
aill of position finders, 
which may be a lIIile aW!lY, 
it is possible for both the 
guns anll mortars to put. 
45 per cent, of hits on the 
deck of au imaginary iron· 
clad, at rang-es of from 
3,000 yards to s e v e r al 
miles. The object of the 
position linder is not only 
to assist in aiming one �un 
or a set of guns, bnt is iu­
tended to place within the 
power of the cOUlmanding 
officer of the fort the con_ 
trol of all of the variously 
disposed batteries ill the 
fort. With his own posi· 
tion finller he ascertains 
the location of a certain 
group of ships and sees 
what batteries may be 
trained upon it. He then 
telegraphs to the batteries 
the position and distance 
he has determint'd. and 
t hey (tired their firf' nco 
(·ordingly. followirogo the 
sbips with tbeil' own posi- A STEAM SUPPLY FROM COMBINED LOCOMOTIVES. 

'l'he electrieal industry, 
accorrling to the Elei'­
trical Review, is about 17 
years 0111 and employs over 
$1.000,000,000 of inve8tf!d 
!'apital. The greater part 
of this imlIlen�e invest .. 
ment has been made sinC'c 
1888. when the elect ric 
Dlotor was pro':ed to be a 

success. 
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