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POLISHING GRANITE.
The form is givi-f to the atone by the banda o! skllled

masous, in machi the samne way as is doue with other atones
of softer nature. 0f course, the time reqnired la, considerably
greater in the cas.ý of granite, as compared with othier atones.
If the surface is ijot to be poliahed, but only fiue-axed, as it
la calîrd, that is done 1 y the use of a hammer composed of a
numnber of slips of !,teel of about a sixteeuith of an inch thick,
whicbi are tightly lînnd togetber, tbe edges being placed on
the sanie plane. With tbis tool the woikinin smootbs the
surface of tbe stone by a series o! tapg or blows given at a
right angle to the surface operated upon. By this means the
marks of the hlows as given obliquely on the surface of the
atrne are obliterated, and a amootb face produced. Polishing
is perforrned l'y rubbing in the firat plac:e with an iron tool
an 4 witîb sand and water. Emery is next applied, then putty
with tuel. Ail pluin sin face and monlding, caî be doue by
mnachinery, but ail c trvings ur surfaces broken iuto amail por-
tions o! varions elevations, are done by the handa of the
patient hand-polishera.

The operation of sawing a block o! granite into alaba for
panels; tables, or chimney.pieces is a very aloi proceas, tbe
rate of progrtsa being about haîf an inch per day o! 10 honra.
The machines employed are few sud simple. They are techni-
calîy called lathes, waggous,, and penduluma or rubbers. The
lathes are employed for the poliahing of colmua, the waggons
for fiat anrfacep, and the penduluma for monldiug and suecb
fiat work as ia not suitable for the waggon. lu tbe lathe the
columnn is placed and supported at eacli end by points, upon
which it revolvea. On the upper surface of the column there
are laid pieces of iron, segmenta of the circumrference of the
col11m111 The weight of these pieces of iron lying upon the
columu,. and the constant anpply by the lathe attendant of
sand sud water, eniery or putty, according to the atate of finish
to which the column has been brouiglit, const.tu' e the whole
operation. Whi-le a înd is used duringr the ronglier state of
tbe process, thiese irons are bare ; but w1îu-îng emery and
Puttv, tIai surface of tbe ion next to the stoute la covereJ
with tlîick liait el.

The waggon iti a carrnage runniiig upon rails, in wblch the
Plif ci-s o! atone to he polishel are fixed, having upperinost the
,enr1'ace to be oîiîrated ujon. Alove tItis surface there are
shalts placed periben dicu Lirly, on the lower end of wbich are
fixed ring,; ot iron. These rings rt-at npoit the stone, and when
the shîuît nt voîvas8 they rub the surface of the atonte. At the saine
liime th~- waggon travela backwards and forwar la npon the
rids, an as to expose the whole surface of the atone to the ac-
tion nt tte rings. The pendulnm la a franie hug upon hinges
f"cm tIie roof of the woikahop. To this frame are attached
bon rod.s, moving ln a horizontal direction. Iu tbe hune
upon wli ch îiiese roda move, sud nnder thui, the atone la
firnilv placed upoxi the floor. Pieces of iron are tien loosely
attaclîtd to the roda, sud allowed to test upon the surface of
the stone. Wh'en the whole is set in motion, these irons are
dragg-ed lîackwards sud forwards over the ýurrace o! tbe atone,
sud Bo it is polialied. When polishinig plain surfaces such as
the needle of an obelisk, the pieces o! iron are fiat ; but when
we have to î,ollah a moulding we niake an extra patteu n of
ita form, sud the irons are cast fuoni that pattern.--Tte

To Fix PENCH, DaAwiNo;s.- First pess the drawing thronghe6an water, go carefulîy over with skimmed milk, using acamel's.hair pencil, dip in a weak solution of alum, sud let itdry flat. Allow a thin solution of isinglass to mun over thedrawiug on, perfectîy level surface.

TrHE GEYER-BRISTOL METER FOR DIRECT AND AL.
TERNATING CUTRRENTS.*

BY PROFESSOR WVILLIAM E. GEYEII.
In the meter about to be described we make use of the heat-

ing efi'ect of the current. Electrie measure instrumients de-
pending on this heat effect are flot new, as in the Cardew volt-
meter we have an application which lias found mach favour.
Here the carrent of greatgr or less strength traversem a loing
thin wire, hieats it more or less, and the direct expansion is a
measure of the current, and indirectly of electromiotive force.

ln an anîrneter it is necessary to keep down the resistance,
and 1 therefore doubt whether direct expansion can be usefully
applied for thiq purpose ;for the actual elongation of a bar of
inetal, even wlien raised through a considerable range of tem-
perature, is very small. In the fafiiliar compoutid bar we have
a case where a very amaill actual elongation produces a relative-
ly very great lateral displacement.

1 think 1 sh-Ill best be able to explain to you our meter, by
recalling to yonr minds this old device. In thp siniplest coin-
pound bar two atripa of metal which have diffe~rent coefficients
of expansion are securely soldered flatwise aloîîg), their entire
length. Brass and steel are metals frequently enîployed. On
heating, the brasa expands more than the steel, and, in couse-
quence, the bar benda, becoming convex on the aide of the
brasa. When such a bar la heated by the passage of the elec-
tric current, it will defiect, and this defiection îîîay be made a
measure of the current. The disadvantage of auch an instru-
ment would be that atmoapheric changes of temperature would
also cause defiection, so that troublesome corrections would
have to be introduced.

In our meter we also use a !zort of compound bar, but elimi.
nate at once the efi'ect of the surrounding temperature by tak-
ing metala whose coefficients of expansion are the samne or sen-
sibly equal ; lu tact we take the samne nietal. Our firat forni
of construction was as follows :-A wire of Germait ailver la
laid upon a strip of G,,iîniiuî silver of cousiderably grreater cross-
section and radiatiug surface. The wire and strip are soldered
together at one end, separated for the remainder of the length
by a filin of mica, then tied together at frequent intervals with
ailk or other insulating material, and auitably supported or
clamiped at the unaoldered end. If now a current, i(h -r con-
tintious or alternating, is allowed to enter the strilp at one end,
it ruiis slong its length, there entera the wire, aitn t eaves the
instrument at the other eud of the wire.

For a given current the wire, on account of it-i greater rc-
sistance and also on account of iL8samaller radiatiîîg aurface,
lîccomes botter than the strip. Iii cousequence of the differ-
ence o! expatnsion the bar benda, becomiug convex on the ai le
of the smnall r conductor. Tiai combinaLion ave cali a dLifer.
enLiai bar.

We would also state thaï; inasmnch as the resuilta obtained
by the use of this instrumrent are due to the excess ut* the ht-at-
ing effect o! an electric current upon one portion of the bar, or
its equivalent, ovi-r the other, it la in a nieasure imitnterial Lo
the principle of the invention whetlier the current wvhich pro.
duces the différences in Lemperature be cauised to b ,at the two
parts direcily or indirectly. For eximple, the more expansible
part, lui lieu of being included directly lu Lte circuiit, may be
arranged in close proximity to, but iusulated frui, a wvire or
conductor whiclb la heated by the carrent. The olber part or
elenient may be in the circuit or not, but lu eitlier case formed
or arranged to be leas sensibly heated than the otlier.

1' will readily be seen, however, that to heat one or both of

* Read before the American Institute of Electrical Engineers, NewYork, November 13th, 1888.
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