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A New Form of Range Finder for Use with Modern
Searvonst (Guns,

BY LIEUT. GEORGE 1. ANDERSON,

The modern seacoast gun i3 an expensive plece of mine-
chinery  to vonstruct and operate. As ecmployed in our
harbor defenees or on board the new naval ships, 1t sorves
tos fiee, o a0 rale, not more than 300 pemeds,  The weanr and
tear on the gun and its earringe, the ongional expense of the
projectile, charge and minor items ake, in these doys,
the cost of delivering o single projectile by any powerful
and selferespecting nation about $450.  Eeonomy alone sug-
pests, therefore, that the piece shall be carefully aimed, and
Pt means must be found to ascertain guickly and aceurately
the distanes to the object—fixed or moving—aimed at,

A still more important consideration s effectiveness of
e, Future operations are destined to be short amd e
cistve owing to the improvements in material, so that exaet
know ledze of the enemy's position at the outset and during
the tight will be more strongly demanded than hevetofore,

Artillerists have accordingly sought to devise somwe
et hod of ascertaining readily, and so far as  practicable
antomatically, the bearing and distance of any  desived ob-
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A NEW Fory o RANGE FIXDLER.

ject—Aixed or moving=—from the gun, or of locating its peosis
tiom in semie simple manper upon o chart of the harbor o
other field,  Such o moethod, if simple, would also prove
serviceable to themn in operating sulinarine wines,  The
restilt D heen aogreat variety of mmge or pasition finders,
tee e found now for the most part in the musenms or (e
serigr heqge,

An effective method, carly employedon land, consisted in
placing ot the extremitios of o suitable base line two pzi-
widh instrmments, by means of which the angles (o any
piven olyjeet were measured.  The readings were thiep -'-ii-:-
palledd e the jrersons ol thie . who |-|nllw| the conirmes
on o map of the harbor and thus located the object, A
seale of the map gave the Il.“‘:l“ili'!ﬂ distamee, and, wlhen the
signaling was pecformed by telegraph, the whole operation
The plan when eare-
fully conducted was Fonnd inevery day practice to locate
any pesition with suflicient accuracy.

ocetpied b thian ome aminnte s Lame,

Yot thee [ll'-r-t'i;,i;.n ilive
|u-|’|l|- Waj=on the skill and coolness of each of g balf (oren
persons, and it is not thought the method would find woaeh
st 10 e of war,

To vrendder as far us possible the Toregoing method aato-
matic, the Siemens Brothers brought out several yoars apo
gheir * distanzmesser ™ inwhich two light hovizopal arims
) ineches long swepl over the map on the plane wble—each
one keeping coustantly parallel to the axis of the telescope
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vith which it was connected electrically.,

O] N

ju a continuotls manner. 'DHI_T twoolservers were I‘l"illlil’i'l].
Buat the appara-
s, finely exeemted like all the Sicimens” work, was costly.,
The failure of evither
irme to remain parallel to the axis of the telescope wis ol

el the system was sutliciently automatie,
omplicated and vasily disarranged,
gisily discovernble,

uncertain in action,

The Watkins range finder ill|u|l|.rli in the British service
s ementinlly o depression instrument requiring o vertical
ibase line not alwayvs obtainable, o correction for the height
ol the tide and a elear view of the water line on the vessel,

i : -
which woulil fregquently be hidden in smake,

The Austrinns nse the camern obseara, which vegquires
only o single observer, and which is so siople as (o suggest
its emplovment o this countery as o check upon whalever

Iill'“l*]‘ micthodd way be adopted (o locate objects in our

’1.Im rivirs.

OF ull the varions devices thus e suggestod, the range
S Navy, Is most
It is constroctesd and n|||'|'.'|l|'|]
pon the plan of the Wheatstone bridee. There bs no come-
plicated mechanism o sdjust, amd i is faivly aecurate
within a large runge of distances @ it ean be manufnetored

apparatus of Licut, A, D, Fiske, UL
priginal and interesting.

|-]|-|*;|.[!|1.', it will withs=taml the I'Hll;_:il
suited o service on boardd sl

ey i,

The vesistapee of  the armes of the bridge is small, and
heand that there s o hiability to
error ar uneeraiaty in the readings of  the instrument,

el vet we have not

The inventor lins, doubsilessly,

the usual bross contaet prle,
A new form of mnee tivdep, which = e

valves the principle of the Hughes induetion

modlitiesd in the televinductor,

pineehanisn, and it dspensaes  with  the

galvanometer,

desiresl. A full ili=eription of the instrument is not given.

stoodd by all interestesd ain the subject from the aecompany-

ing diagram:

P oand 88 ave primary and secondary  coils, vespectively
o cirenlar or other form, located ot station . Loane extremity
of thes base line,  One coil bas a0 swaller dinmeter, so that
i'l AN 1 !Il"- i 11 =ilil' the othier alsal n vertical axis, |_\,'i]l-,;
1 Hu..' plines of  bath, S5 may, therefome, aecupy any pu-

sitiom from O degrees to 80 degrees to S oo 1s o Light

pointer attached to S8, perpendicular to its plane, and
movies with it over the faceol the waap, whiceh For stimplicity
Cof deseription we shall suppose in this ease to be located at
station 2. At station 82, the other vl of the base hne,

P oaml 8§85 are 1-_-!.1---[i-.q-]:.

volls r-iitlililt'|,1- coustructod 1o thoese at 4, ar so

hinve the same coeflicient of induction, A, perpendicular

(o the plane of 8.5, is the axis of o telescope, whooe mo-

primary amd  secondary

nidiee s o

tion in azimnth earvies, in the case here shown, coil 88
with it.

The two primaries PP oand PP, wihose planes are kepl
|r:l|'-il"t'] to each other, a battery and o buzzer are jotned in
simple cirenit, as shown, The two secondaries S8 and S N8,
a telephone at A, and o closed kev, K, are conpected in simn-
ple cireuit in suchomanner thiat thee ecurcent mduesd in the
secondary at A ds opposite to that imdueed in S°%S5"at £, It
i:-. evidlent thot “'l]l"tll"i'l'l' gl N5 1. I|I!|\'|-r] In Fasinenld biy ame=
Cupy a position parallel o0 SN, the buzzer belng setl in
Jopweration, all noise o the telephone will cesse aml the
ohserver at .1 will know that the pointer ga s paradlel to
s vertical plane through the teleseape axis oo,

by is o pointer like oo sweeping over the surface of the
mapr and keeping paradlel with th motbony dn szttt he of the
axis of the telescope ab A, with which it s conneeted
mechanically,  The point on the map where ad amd bb
eross will then represent on the map the object dn the har-
Lor to which the telescopes at the ends of - the biswmer Hnee aires
directed, i we may suppose the surface o bwr o planee

“:If::v cocomdury at o, as here deseribed, should be made to
revolve from 0 11]H5_:'j'rl'-| to B0 degrees in the same divection,
ol pevoudaries may, however, revolve from 0
degree to B degrees in thie .-!Iwr direction if the observer
§at 2, by means of key K. =0 signals to A, The best positions
I'rn-|:| 415 degreoes on one sidde to 45 degrees on the other,

fis nt I,

"are
I;Llui theso ay e wsed i 90 degrees give suflicient range, as
Leonld be the cise In most instianees,

The battery power may be wll that the contact points of

Either arm was
noved by the wiual step by step contrivance deiven by enr-
F."i__; inueed h:.' 0 mnagnet, whose motion turned the tele-
If the telescopes at the ends of the base lines were
ontinually dirceted upon a moving vessel in the harbor,
hiee twor sirnies of the ill:l'lll' tahle turmesd with them amd h_'..'
heir intersection indicated the vessel’s position on the map

Other rangye linders om the Sienwns [tl‘ilii'i]lh' Il-.‘;ll;_','lllv
make and break direct current or the indaced have been
fn‘iml. but they have proved too complicated, expensive and

e ol serviee,
it reguires a0 short basg line gl sevims to e admirably
Several Fiske range
Vinders have already been purchased for the govermmnent

due to =light changes o the connections Ietween the anns
or L l;:ll*-11lil| heating or=light injuey to the bddge wire,
considered  the .'Il|\'i-1:||ri1il}'
of using larger vesistunces in the arins by replacing the
slidle turn of the bridge by o great number of small resist-
anees joinel in =erie= and allowing the slider to move over

Inru]nq-..-.L -
balanee as

Phodatiee is ol |,l-,r 0 -

i atption justead ol trawslation, <10 bas no diolicnge -

Lronibilesione

It is. mworvover, .'~-I|:||L|.4-r |'|1'-_-;| ecl=iviee, ol

mav b hrought to as high o degree of secur NVoos pay lwe

bt the principle ol s construction will bee yeadily undier-
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the buzzer will admit, and therefore considerables. Two tel-
epliones, having the lightness and distinetniss of instru-
ments manufactured abroad, should be employed.  These
are connected with each other by a metal strap which holds
them tightly to the ears of the observer at A,

Two observers only are actually necessary.  Three or four
obscervers and essentially a duplicate of the plant above de-
weribed will be required if the map is desired at any point
other than the extremity of a base line,

To simplify the description four wires are here shown
conneeting A and B, In practice it will be found preferable
to grownd one of the circuits so that three wires serve e unlly
well,  Or if both cireuits are grounded two wires only will
IS n-¢|uinwl.

The object of this article is to show how readily the in-
duetion halanee lends itself to locate the position of o distant
object at sea rather than to give a complete description of
the Instroment.,

Evecrrican Lavorarory, U, S, Artillery School,
A Fort Monroe, Va,
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Electrie Lighting in the Church of Notre Dame.

In taking ina view of the city of Montreal from the bean-
titul mountain ot s back or from the river at its feet one
of the mest prominent buildings and one which seems to
first catel the eve is the Chareh of Notre Dame, with its two
high and imposing towers, No visitor in that guaint old
town has come away satistied without having ascended one
of these towers, and viewing the great bell which they are
told is the largest swinging bell on the Continent,

Thee chureh shown in Fig. 1. which is the most elaborately

Sdecorated of any charch in Canada, is wired for 400 inean-
descent lights, and these lights haveall been arranged to the
very best advantage.  One hundred and fifty are placed
arowmd the alecove that contains  the altar, and being hid-
e from view  shed  all their light  directly on the
altar with its dozens of golden pinnacles, cach surmonnted
by o tiny Incandescent lamp, and altogether making  the
most gorgeous spectacle that can well be conceived,  Thae
plant that furnishes the light is placed in o coavenicnt place
Just beneath the altar, and consists of one S00-light and one
100-light  Royal  Electrie Company’s (of  Montreal) ma-
chines driven by one G0<h, p. Waterbury engine, there being
another duplicate engine in reserve, Two  Habeock & Wil-
cox boilers are installed in the basemest at o convenient
ilistance from the dynamo room. As seenin Fig, 2 the
dynamoes are beltad from o countershaft placed on o trestle
or bridge, This was found necessary to avoid the vibrations
that woulll have naturally oceurred with o hanging shafi
i shaft being necessary on neconnt of the precaution against

- f.ﬁ'= T "".“..'::_,‘_ bbb gy [ 11000 muhu-h-'n'l_:.h.f-l-r TT TSV 1T YT PP

Ty L s LRl

of uny trouble with the other, Tha:
plant will no doubit I exannined
Il_\.' the visitors to the coming ocon-
ventlon with considornble interest,
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The Roeckford (HIL) West End
Railway.

The West End Railway Coms-
pany, at Rockford, 111, is uprerating
the Short system on two lines of 24
miles enceh, which were opened to
the publicon June &3, Three motor
cars and  three Stephenson trail
cars are oply usmd at present, the
molor cars carrying two 15-h.
high speed Short motors, but the
wedditional motor cars will De vguap-
CaL with the Short gearless motor,
The road contains several curves
and two grades of 4 per cent, and 4
per cent, respectively,  Sawed 6
w 6 white onk ties, lnid 2 feet
pyuart, support A8-pound girder rails
in the business portion of the city,
and 3%pound T rails near the out-
skirts, The pole line presents o
hund<ome appearance  far above
the avernge and would be a eredit
to any street in the larger cities,
Both lines mun to the
grounds, and on July 4 there were
178 pilssengers carricd oL one tiuwe
on n motor amd  teailer without the
slightest  diffienity being  experi-
enced,  The  inctallation  was
supervised by Mr. W, J. Davi-
son, of the Ehort Fleetrie Company.  The  company
has an S0-h. po Short generator amd an Ideal engine ol
150-h, p. that are being operated in the station of the
Forest City Eleetrie Light and Power Company until the
guestion of a new power house is decuded, The completion
of this line bas materially added to the value of suburban
property, amnd it s reported that contracts for 14 new
buildings have been let, and that severnl new factories will
I built now that the wistern section of the city has such
excellent rapid transit facilities, The oMcers of the come
pany are Mr, J. 8, Ticknor, president, and Mr, F. A, Ticknor,
pecretary and treasurer,  These gentlemoen are energetically
pushing the work of the company, :
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