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fixed to a vcry fine 18-inch horNontal engine, at the Pomôna
show, Manchester. This engine wau a good specimen of a comn-
Paratively cheap and serviceable steam motor. Cheapness of
detail and construction had been fully attended to where it did
flot interfere with efficiency. We understand that there are
iseverai variable expansion gears at work, and doing well, ini
different parts of the country and abroad. Two sister engines
to the one exhibited, and fitted with Rigg's Governor, are driving
the contrs-ctor's machinery on the site of the new Law Courts in
the Strand.vavgeriveysmlanise-y

The construction of this vlega svr ipeadi lal
shows ini our illustration. The engine is fitted with the ordinary
three-port slide valve, driven by separs-te eccentric tumblers anîd
rodfs

The eccentric tunibler of the expansion valve is free to work
ia siot in a line witii the throw of the tumbler, upon a square

hoss keyed to the shaft. The position of the tumbler in the line
of its throw, is determined by two slidinig inclined faces, inoving
il, a direction perpendicular to the line of throw of the eccentric.
The.se slidiîîginclined faces are part of a hoop forging, which em-
braces the square block keyed to the shaft, and has its extremnities
United by a heavy weight. This V hoop and weight forin the
governor. It is held in its normal position by a stiff s p irai
sbiring surronnding a strong pis-r guide. Under a.»y accélera-
tion of speed, the weight tends to fiy from tihe centre by centri-
fugal force, coînpressing the spring until the speed once more
relaxes, and the spring resumes its normal condition. The effeet
0f this sliding motioni of the V hoop and inclined faces is to alter
the throw of the expansion valve eccentric tumbler, and in this
W,ýay to alter its point of cnt-off mnch in the samne way as by the
hanging links of the locoimotive.

lu Jthe one extreme abnormnsl position of the eccentric tumbler
the expansion valve adînits the steam for the full length of the
boke ;in the other extreme position, the expansion valve will
cnt-off the stes-m supply alîuost altogether, by not allowing thse
steani ports to be opens for s-ny appreciable time. Only sufficient
Stes-m is then admitted to drive the engine unloaded.

We may, in conclusion, draw attention to the great simplicity
said small number of parts in the whiole governor gear and varia-
ble expansion arrangement. This is most valuable from the
customer's point of view both for small cost and dnrability, and
to mneet the views of those most economically inclined, the gov-
ernor gear caîs be attached to the eccentric tumbler of the single
valve, with equal governiiIg effect. The dlean cnt-off of the ex-

anision arrangement is well sliown in the accompanying indicator
hese valves are supplied by Messrs. Wlieatley, Kirk and Price,

of Nlanchester. -Iron.

TO STRETC DRAWfING PAIPE-

Lay the sheet fiat on the board with that side undermost that
1to be drs-wn upon, and with a sharp knife pare the thick edges

fron the paper; drs-w a wet sponge free ly and rs-pidly over the
npper side, beginning s-t the centre, ds-mping the entire surface
am. s-llow the sheet to rest for a few minutes till all be damped
tlirongh, a-nd the surface water disappears. Those parts which
appear to revive too soon retoncli with the wet sponge, the damp-
înig sbould be done as lightly as possible and with little friction ;
flOw turn the sheet over and place it exs-ctly in position on the

borand lay a straiglit edge or squares on the paper within J of
mu nchbf h edge of-the paper, and fold back a margin upon it,

Sies-r over this Inargin with melted glue, the paper is tîsen folded
hack on the board and the superfiuous glue pressed ont with a
ps-per folder or other smooth article, the samne opers-tion being
rapidly applied to the other edges the sheet is then left to dry.

P"APER FRICTION PULLE'I,.-These superior mechanical coni-trivances are made by cutting pieces of pasteboard into a circular
forni, aInd of the desired dianieterof the puîîey, and placing thens
in layers one on the top of another, cementing properly with a
good coat or glue between eacb layer, ponnding or pressing tisen
togetmer s-s close s-s possible, and îeaving a perforation in the
centre of es-cii, for the shs-ft. When yon have got enoug f hslayers together to- give you the proper bread1ih of pulley, allow
the glue to hardent then turn it off to a smooth finish in s- lathe.
Secure es-ch side of the pulley with a gzood stout ironi fiamîgelarge enougîs to cover the entire diameter, or nes-rly so, aind
with lîroper usage it will ls-st a long tise.

AI TO THE ART OF DRAWING.
~(ontinued.-See illustrations on I age 24, January Numnber.)

THE PERSPECTIVE RULER.

Fig. 12 is a Simple arrangement for drawing lines in correct
perspective, a-nd avoids the difficulties happening when a vs-nisli-
iug-point is marked s-t a comîsiders-ble distance from the drs-wing,
and the lines dawil therefron, by a long ruler. It coîmsists in tkree
arns of equal length pivoted together s-t one end by s- screw-clamn1 ).
Two pins are inserted ini the drs-wimmg-bos-rd s-gaimîst wbich two
arms of the "perspective linead," as it is ternîed, s-but. The s-le
of these arias and tise positions of the pins are governed by the
distance required for the vaîiishing-point, as the greater the anîgle,
the further the saine is remnoved, aîîd vice ccrsa. Once adjusted,
the parts are cls-mped firmnly together s-nd the lines ruled by
the upper side of the aim wliich rests upon the ps-par. 0f course,
the arms s-t ais angle are s-lws-ys kept ini contact with the
pins, wlsile the ruling aimn, which is the lowvest of the three, is
moved up or downi about the paper. Thsis instrument is easily
ms-de of seasoiled wood or mets-I. Two are necessary, riglit aîmd
left hs-nded, owing to the construction, for use on es-oh side of
the board.

THE PANTAOIIAIH.

lis conclnding our series, we s-dd au engraving of the paista-
graphI, Fig. 13, s- quite useful instrumnt, ini whicb the princil)le
imsvolved is that of the proportion-i compass. There are four rulers,
josnted together s-t their intersectmons, a-nd having s-t two of tise
angles, supports terainating in round points, or sînoothly ruismiing
casters. At one of the other anîgles is s- weight to which the s-p-
pars-tuS is pivoted, a-md which hoids it in place, a-nd s-t the fourth
cornser is s- trs-cing-point, shown is the haud of the operator.
Directly s-cross the fraine thus ms-de, anîd pivoted s-t its ends to
the centres of two of the bars, is a fifth i-nier, tbrougls the iniddle
of which passes s- pencil. Along haîf the leiigth of the two side-
bars, and also of tise central bs-r, are ms-de perforations, so that
the length of ss-id rulers can be shortened as rend'ered neceass-ry.
The tracing-poimît is moved over the outline to ba followed, a-îd
its motion is communies-ted to the seîies of rulers wiih by a
kiîîd of îîsrs-liel movement actus-tes the pencîl to describe precisely
the sanie hune, equal ini diînension to that of the copy, or enlarged
or reduced. Space forbids our entening into tise mathemnatical
demonstration of bow this instrument redîsces or emlarges, but
geîsers-lly it ms-y be sts-ted ths-t the scaies of tise two drawings are
to each other as the distances of the pencil and of the traciing-
point from the fuicrua or pivot of the ps-ntsgrs-pb, anid these
distances are s-djusted by altcring the position of the joints in the
lioles above noted. Any good miecbanic cau muake the instrumnent
for hiaself fromn hard wood, tlsongh muiets-i is better. (?sre înust
be taken in coîsstruicting the joints, as looseness or bad fittin g1ii
sncb pis-ces greatly impairs the' accnrs-cy of the copy. Iu f sct,
s-ny of tliedeices we have described require but little skill,
thougb perhaps some time a-nd patience in tiseir manufacture,. But
if properly finished in s- workms-nlike ms-muser, none will fs-il to
lie hs-ndy and useful additions to s-ny s-pprentice's collectionu of
drs-wing-tools.

IT is sts-ted that s-new lina of Britisls-built screw steamîers will
shortly begini runnh.rg between Boston and New York and the
west coast of South Ameries- by way of the Straits of Magellan.

THE qnickest miles of the recaut trial trip of the postal trinm
between New York and Chicago were 20, in whicm thetime per
nmile rs-nged froin 51 to 56 sec. The ls-st 71 miles before reacbing
Elkbart ws-s run in 71 minutes.

IN order to manufacture brown ochre, expose iîn a es-t irom
revolving retort, to a chierry-lies-t lies-t, a mixture of 110 pasrts
yellow ochre with five parts of comnion saît for two hours. The
product forms a browu ochre of uncliamgeable hue.

M. MOUCHOx, a mathematical professor, bas lataly preseîsted to
the Academy of Sciences s-t Ps-ris s- curions appars-tus, by whiéls
tihe sols-r beat ms-y be so concentrs-ted s-s to propel a sa-l steam
engi ne. Lt is by mes-ms of s- refiector, liaviug the forns of an
ordinary sunshs-de, inciined s-t s-m anîgle of 45 deg. ou the axis, that
M. Mouchoit lias succeeded in obts-ining 80 curions a resuit. The
lies-t of the sun pelsetrates through the sides of tbe vs-ses which
conts-in the water, a-nd iin eight msinutes five pints of water ms-y
be cs-nsed to boil. M. Mouchon, iii am'swer to soma questions
from the President of the Academy, gave tbe mogt ss-tisfactory ex-
pis-nation, and convinced ahl present of the practics-bility of bis in-
vention,-which is Eriesson s.


