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the parts of the device in this manner would be clearly eqniv.

aient ta conneoting them bath in series in an electria circuit.
Unlike the case where magnetie action is employed, the force
hore available is very considerable, s0 that ta make the instru-
ment self-recording, it is only neceaaary ta attach an inking

device ta the free end and move in front of it a properly ruled

chart. lu thia respect we have no difficulty whatever. Miy as-
sociate, Prof. Bristol, who has doue the larger part of the work,

has, since aur firat experiments, very much simplified the me-

thod of conatructing the differential bar, and the one used in

the instrument exhibited was made by placing a flat strip of

German silver between a pair of dies which make alternate de.
pressions and elevations along the length of the bar ; the wire,
insulated with asbestos, was then slipped in the tube.like space

thus farmed, and the whole pressed between plates provided
with groaves of the proper depth sa as ta leave the wire a ns

aide of the centre lino and at the same time ta masure its being
held firmly by the little bridges along the length of the bar.
Since the bars can be conatructe,1 essentially by these twa ma.

chine operations it is ovident that they may be readily ikepro-
duced and at very amaîl cost.

We have determinod experimentally the best relation be.

&.ween the cross section of the strip and wire ta give maximum
defiection. We believe the instrument could readily be made

integrating, but doubt the desirability of doing so. Our reason
for this could probably not be better expressed than in the
Fords of an eminent engineer, Mr. Charles E. Emery, in hie
paper on «IHeating cities by steain," before the Frankinu In-

stitute, which we quate as follows -
I twas at fir8t considered unfortunate that a reliable meter

could not be obtained, which, like a water meter would show
by d.ifferences of reading the quantity of steam used for the in.
terval between observations directly without calculatian, and
without expense of maintaining a time register at each location,
and of integrating the chart afterward. This syatem, however,
proved a blessing in diaguise. The greateat difficulty in settling
wlth consumera lies in the fact that employés waste the steam.
Thxis in particularly the case during the heating season, when
"Iàa for varionusa is left on continuously during nights and

Fia. 3.

Snndays, thus increasing the time of consumption from, »aY, 60
hours a week to 168 hours. In many cases, too, the rate of

cansumption keeps uniform during the niglit as well as during

the day, so that it is an easy matter to more than double the

bis. The consumera at firat natnrally lay the blame ta the
steam of the steam company, but the meter charta have been

the means of enabting the company ta aatiafy consumera when,
and te wbat extent, the increa8ed bills were due ta mismanage.
ment on their premises."

Substitut@ electricity for steam and the reasoning will apply
perfectly ta aur case.

lu the accampanying illustrations, Fig. 1 is a genersl view

of the differential bar, mounted in a case with inker and re-

cording dial. Fig. 2 is a side view of the important parts, the
case being removed.

The following letters refer ta the different parts
A, snpporting framework; B, differential bar; o, inking

pointer attached to, bar; D, clockwork moving dial ; z, revolv-
ing dial for receiving record.

Fig. 3 shows a amail portion of the bar and a crois section
on an enlarged scale.-Electrical Review.

SIMPLE EXPERIMENTS IN, PHYSIOS.

EY GEO. M. HOPKINS.

The engravings represent a few examplea of the projection
of simple, physical experimenta upon the screen. Besides a
lantern, à few glass tanks with parailel aides will be required.

These are preferably, but not necessarily, made of three pieces
of plate glass, one a thick piece, having the shape of the cavity

cut ont of it, the others simply fiat piecea, attached to. opposite
aides of the firat by means of marine glue or other suitable ce.
ment.&

A oeil made of plates of glass clamped on opposite'sidea of a
bent rubber strip serves a good purpose. It is a great conven-

ience ta have several of each kind, s0 that preparations for pro.
jection may be made at leisure.

In Fig. 1 is shown the well known experiment illustrating
coheaion. Iu the tank je placed a mixture of alcohol and water,
having the same speciflo gravity as olive ail. Into.the mixture
is very carefnlly intraduced a globule of olive ail, which may

be colored or not. The ail assumes a perfectly apherical forrr,
and praduces a very intereating image on the acreen.,

Iu Fig. 2 is shown the metbod or prajecting the experiment
in which the volume of equal parts of alcohol and water is les
when they are combined than it is when they are separate.
The tank has a large chamber with a narrow neck. The cham-

ber is divided in the centre by a removable partition havkng
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