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INTRODUCTION.,

Bimrors proceeding to deal with the individusl instraments, it will be well to

underatand thoroughly some portions which are eommeon to many of them,

Recording Cylinder, This is & very compuct arrangement, The
driving clock = ingide the brass evlindor, around which is wrapped the chart on
which the record is made, One pinion wheal projects through the end of the
aylinder, and engaging with o wheel fixed to the hase plate, the clock turns itaslf
round, and in so doing turns also the paper covering its circomference,  The
elockwork is carcfully (but not hermeticallv) enclosed s the bottom of the eylinder
is elosed by a sheet of brass, excopt that there is s hole just lrge enough to Lt
the steel axle of the above-mentioned pinion wheel 2o through,  The top is also
of brass with two sliding plates, oné covering the arbor for winding, and the
other covering the regulator, Proof of the efficacy of these armngements iz
afforded by the fact that mmny of these clocks have been known to run five or
more years out of doors and in dirty stmospheres without either oiling or
eleaning, It s haedly fair treatmont, but the result has been satisfactory,
While upon this subjeet it may be pointed ont thot Richard’s instruments being
largely machine-made the parts are interchangeable, and an extea elock (appli-
ville while any other is being eleaned) ean be had for a little over £2,  (locks
e be had to complete o revolution in any time desired, but those for six

howrs, twelve bours, twenty-four hours, and & weel, are kept in stoek,

Atlachment of Paper. For most of the instruments speeisl churts
have been printed, both with English and metrie scales, They are usually 3
inches by 3 inches, and have merely to be wrappad round the cylinder with their
ends placed unier a little brass spring.



The Pen. This is a very baportant festure in the apparatus, and niust
receive careful treatmont. 1t is much the shope of the lower half of the beak of
a bird, and its extremity, like that of a pen, is split, The pen must be kept clean,
snd this should be done, not by seraping or hand rubbing, but by washing in wates
with @ eamel’s hair brosh. I any perticles of hair or floff are seen near the
nib, it may be cleansed by cutting off (wot tearing) o small pieer of writing paper
and drawing it gently through the slit of the nib, The fineness or the sonrse-

ness of the trace depends chiefly upon the eleanness of the g,

The Pressure of Lthe Pen upon the Paper. In nearly uvery
pattern the pen is slipped on to the end of & long aluminium arm, and near the
other end will be seen n brass serew. As o mle this serew should not be
touched, because the instruoment is ndjosted bofore deapatel ; but if, owing to
transit, on arrival the pen does not toneh the eylinder, or presses hard upon it,
the brass serew should be so turned that the pen just lightly touches the paper,
the less the better provided the ink will flow, beeause if made to pross hard,

Eriction is produced, and the foll delicacy of the instrument is not obtained.

The Ink, 'Thisbeing lurgely composed of glycerine, will not dry up at ull
rendily, and works perfeetly in most climates, but in very wot and fogey ones
i absorbs moisture from the air, and if the pen be very fall of ink; the additional
moisture may mieke it overflow, and the extrs dilution may make the ink pale,
In sxeeptional localities it is therefore well to 1l the pen only thres-guarters
full, and if the trace becomes very pale to dry up the pen with & spill of blotting
paper, not fuffy, and fill with fresh k.

Loxpox, 1907.



BAROGRAPHS.,

A Self-recording Baroweter was in former times a large and veey costly
apparnius, to be found only in some of the best observatories, Richard's
pattern has changed all this, and now in factories aud private houses, in mail
steamers and yaobts, in bulloons and in coal mines, continuous records of the
barometer are to be found.

The simplest pattorn is shown by Fig, 1. Near the contre will be & scen
sertes of dises; these are really vacuum boxes, such as (singly) are usod in
ordinary ancroid barometers; they are so arranged that their total dilation or
eompression is communicated to the long white wrm, which falls when the

mtmospheric pressure decreases, and rises when it inereases.  As engraved, the
pen 1% showing the pressure of 766 millimetres at 8 pm. on a Wednesday,
Papers can be had with either French or English seales. The 766 mm. would
be 3016 inches. A littla lover will be seen prejecting through the bottom of
bhe case near the middle, and a white vertical rod will be seen near the eylinder ;
Haese two are connected, and their objeet ia to bring the pen sufliciently away
from the eylinder to enable it to be removed when a new paper has to be put on.

Dismexstons Axn Ner WERIGHT oF INSTRUMENTS,

Lengih,  Height., Depth., Weight,

ins, ina., ins, Tha.
Small Model .. .. .. . 7 41 1} 3§
Mediam ,, .. Qo 114 6y 54 6
large £ . S -\ 118 0 ' | 16

frie prices meg ptie ¥
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Fra. 1a.

Prioe, —Spring Suspension for fixing to beams and ealings of cabins, ate.. on
board both sailing and steam wessels ., ., £1 2 ¢
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[F & Barograph of a more ornate kind is required, the instrument is mounted
on a gilt bronze stand, with & cover of similar metal, and 5 strong glass
wiridows, This makes a very handsome-looking instrument.

Disgssions anp Nur Wetenr or BAROGRAPH wiTh o (FLASSRES
ox Cover axp Grur Brnosze Moostixa,

Length. Height. Depth. Weight.

inw, ins. 4. b
Small- Model ... .. .. .. T 54 B G
Mediom ,, .. . ] 6 ok 114
LAV o b e e i AR B T 0

Vor prices sen page 7.

Marine Suspension., The above and some of the following instruments
heing well adapted for marine purposes, some suitable meaus of protecting them
from the vibrations of the vessel had to be (hought out, and the Bpring Suspen-
sion (sce Fig. 1a) fuliils this want wost sstisfaetorily.

Long Duration Observations. Under special conditions whero,
inatead of the daily or weckly charts, 1t is preferred to have long ones, a eon-
tinuous paper is wsed which need only be ehanged at long intervals, and for this
purpose an instrament has been designed, the working of which is actuated by a
Bourdon tube, and gives most excellent results, In this apparatus it is only
nacassary to remove the roll of paper every six months, the clock: being wound
up once a fortnight, and the pen being filled with ink abont once & month.  The
instrument works horizontally.

Prior, gowmplete, from .. | e e 20 020
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Modifications. At sesside stations, and in clubs and public libraries, it
i# desirable to exhibit, along with the setual record For the time, that for the
previous week. This object is met by Fig, 2.
iNMuexstoNs axp Ner Weicnr or Banoorarms, wirn Buackwr

v X0 Frams ror Diacrams,
Length, Height, Depth, Weight
ins i b

g ins. s, Iba,
Small Model .. |, ., B 13 fi nd
Medium ., AR S S 13 15} 74 114
Large .. s 184 iy a4 264

Warning. It is sometimes desirable, both on board ship and in order to
ensure special care in eoal mines, that a baroweter should not merely record the
pressure of the stmospbere, but eall attention to its changes, This has been
arranged, and patterns have been devised which will ring an eleetric bell, ¢ither
on: the harometer reaching any desired point. or on its rate of full attaining a
edetain vulug.  Ths advantage of this, both as regards the advent of storms snd
the escape of inflummable gas in mines, need not be enlarged upon, The bell
can be at any desired distance from the barometer,

Prices or Serr-Beoonpine Bawoserens

Fio. 1. -Barograph, in case of polished mabogany, hinged or hook- &£ & .
on eover, with nickel-plated mountings, small size 4 10 o
Ditto ditto 3 glusses 10 cover v s 18O

Fue. 2. Ditto, 3 glasses, on bracket for wall, and frame (or chart
of preceding weelk or diy .. .. .. . R

Ditto, with bhronge pedestal and  framework, milt and
bevelled-gluss cover 85t St B e B ¢

Fra. 1.—Barograph as aboye, polished mabogany case, hinged or
hook-on cover, with nickel-plated mountings, efe,, :
medinm gize |, A T el | |

Ditto, with thermometer, and 3 glasses to cover KRG S 7S

F1a. 2,— Ditto, 1 glasses, on bracket Tor wall, and frame for chart of
preceding weok or'day .. G50 o0 oL Wi oL 10 0

Ditto, with bronze pedestal and feamework, gilt and bevelled-
A e

Fis. 1. —Barograph, with thermometer, large size, 1-in. on sealo =
FAR OEOREY o s cus was aw Tadets an 10000

Fio. 2.~Ditto, 3 glasses and thermometer. with wall bracket and
frame for preceding ehart .0 .. .. .. ., I3 0 0

Fra. 2.—Ditto, with bronge pedestul & frame for ohart, glass cover, ete. 15 0

Barographs made tn Aluminium of destred, this giving greatsr portalniuty for
travelling, ete., or monted in  Enamelled Zine Cases Jor vesigting the
wweather, at aw incretnsed cost,

Nore.—The above prices ineclude, besides the Instruments. 1 Special Pen,
I bottle of Ink, 1 set of Charts in enrdboard case, 1 Key with double
ond, for winding up clock und adjusting sneroid, ete,
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. STATOSCOPE or EXTRA-SENSITIVE
BAROGRAPH.

The Statescopo consists of & series of very sensitive boxes (somewhat like the
vacuum chambers of aneroids), contained in a hermetically sealed reservoir,
which is placed in & box thickly surrounded by wool so a3 to prevent the
disturling influence of change of temperature during any experiments. 1t is, in
fact, an air barometor from which the normal pressure (15 Ibs. per square inch)
of the atmosphers is exclnded. With this instrument a change of Jloth of an
inch of the barometer is represented by a motion of the needle of (0025-inch, or
twenty-five times s great 3 consequently, it the instrument is raised three fect
the mdieating pen traverses an angular space of nearly a tenth of an ineh,
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This instrument is extremely valusble for the study of the sudden changes of
pressure which ocenr during gales, thunderstorms, and other meteorolosical
phenomeng,

In the Brontometer eonstructed by ne for Mr, G, J, Symons, F.R.S8,, the
Statoscope is so delicate that a variation of preseure of (°0001-in, is easily scen:
and the mere opening or elosing of the door of & room in which it is, will canse
the pen to swing from its normal position by from a quarter to half an inch,

BramostorR—=FrE. 3 .. .. .. .. s .. M5 160
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THERMOGRAPHS and PYROMETERS.

As with the berometer so with the thermometer; the introduetion of the
Richard system has rendered the obtaining of a continuous vecord of the tew-
perature of any place during every minute of a day or a weok very easy and very
mexpensive. We must jostify these statements after explaining how it iz done,
The simplest form of the Thermograph is shown in Fig. 4. Outside of the
cage will be geen a flattened tube, curving downwards and having a small straight
rod leading into the recording case,  This curved tube is filled with a liquid; and as
when it expands with heat the tubs beeomes straighter, it will ba seen that the rod
s0 acts on the short end of the lever, that as the tamperature rises the pen vises,
and as the temperature fulls the pen falls, und thus by an arrangement identical
with that already deseribed for the barometer, we get the continuous rogord for
a day or o woek. The lifting of the pen off the eylinder; the care of the pen,
the winding of the elock, the putting on of the new paper, being idontical with
the arrangements for the barometar, need not be again explained.

e P s . —

el _'I-_..-'-- e S _".'_.' T

Adjustment. The instruments being adjusted bofore despateh, it is ravely
wize for observers to touch them; bat in ecases where it is certain that they resd
either too low or too high, the following course should he adopted: first, by
repenied comparisone between a verified mercarial thermometer and the seale
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rendings of the Michard Thermograph, ascortain oxnetly how muel it requires to
be ratsed or lowered. Take the instrument into a room in which the tew pernture
changres little and slow ly, lot the thermogrmaph run for say an hour until you
have o elear horizontal ling, Then put the small end of the winding key of the
elock on the square head of the rerew, which will be seen just outside the ease:
do not in the least press ppon it, but turn i very slightly, perhaps a tenth of
torm, and wateh the traee until it has risen or fallen by the smount which it
was previously in ervor; remove the key, and kave the instrament for half an
hoar to see Lhat precisely the proper alleration has been made, The adjustment
iteelf can be made in balf the time that it takes to read this description.

Putoes oy Sgre-Recorpive THERMOMETERS,

Fi6, 4.—Thermograph, small model, mounted in japanned iron or £«

Alle Cnse . d AN D T e o i 10 D
Ditto, in mahogany cose with glass on three sides, bracket
and frame for preceding diagram R ot | il

Ditto, medimm size, mounted in Japanned iron orgine case T 10 0
Ditte, ditto, mahogany ease, wilth brocket and frame as

above e R R aa et v ia ] 3 5 10 0
Ditto, large model, mounted in japanned ron or vine case 12 0 0

Ditto, ditto, mahogany, with bracket and frame ns above H S L

Thermoygraphs made tn Alwminiwm if desired, cost being extra,
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Ciwrmometer with Wiveawork (fuard ovir Balb ; see p. 11,
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The Thermograph shown sbove, Fig, 5, is a most suitable form for factories,
ete., or where the instrument is likely in any way to be interfered with, ss the
bulb which projects from the body of the instrument is protected by a strong
metal framework covered with wire, the cuse is of enamelled metal, and fitted
with a padlock.

]-II': ILI-I':-:‘.il- I-ill B {.Il

Fﬁgl 5- -'Ilhﬂrﬂlﬂgﬁlpll -| k] 5 oF & w 4 & B o# & 4 ERL B o® B4 CE] ﬂ ﬁ {'
DAbeo, With A enleen vo e e em owa was oew ww  OURRT D

Ditto, with maximum and minimum contaets ch VTR S S I

Nurk.—In ordering, please state desived range of temperature. The above
instruments are suitable for tempemtures under about 280° FPahrenheit.

Other forms of Thermographs and Pyrometers suitable
for all kinds of industrial purposes, ete. These are =0 numerous
that it is impossible to deseribe all, and special ones are frequently being
dovised. The first to be meationed is the above arrangement with added wd-
justable contacts, whereby ut the diseretion of the owner the mstroment, in
addition to producing the ecomplete record in ink, will ring a bell directly any
given extremes of tempperaturs ave reached. Suppose, for instance, that a room
is to bo kept between 55" and 65%, the thermograph would show exactly wheu
and by how mneh these limits had been exeeeded, and would rving o bell as long
a4 the limit was exceeded in either direction: or if preferred would mng a bell
of one note if the temperature rose too high, and avother bell if it fell too low,
The advantages of these instruments for hospitals, and for many trade purposes;
for greenhouse work, as fire alarms, and for almost an infinity of objects, 18

self-evident.

Alarm Thermometer, Fig. 6. -A series of small vacunm boxes (Jike
those used for averoids) filled with o gas and packed in a stout iron tube, makes
an exeellent aod very chesp alarm thermometer for what may be called inae-
vessible places, such as cosl bunks, silos, fodder sheds, boilers, buths, ovens, &e.
The arrangement as represented in Fig, 6 rings the bell at any required point;
it does not show the temperature, but can easily be made to do so, as in Fig. 7.
This pattern (Fig. 7) is only made with a steaight tube.  Another pattern
shows the present temperature, and rings the bell (or bells) ab any points desived,

but produces no record (see Deal Thermometers, pp, 15-15),
"
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l:-r"'I Hl '.El

BOOMSROTICN .. s ve e se we s I 2 9
Ditto, maximom and minimum, for 1 bell .. ., 1 7 0
Ditto, ditto, for 2 hells AR | TG S L

Theae piricex oo wot tncluds Cells, Bells, ofe,

The Tube can be e to b wsed wp o o temperiture of 11G° C, we 2407 Fahe,

Thermograph, Mg 7.—For uso in damp chambers, drying staves, and
all situations to which sceess is difficult, and where the indicating and recording
mechanism must be placed at o distance from the thermometer itself,

With this insteument only & rigid tube ean be nsed, but that part of the tube
in the region under observation may be either vértical or horizontal,

In the case of air and other gases the instrument shows: the correct tempera-

ture in 8 or 10 minutes, and in case of liquids, 3 or 4 minates: it can, howeyer,
be made with o higher sensibility, at a slightly inereased cost,

Puicw, with tube 8 feet long. .. .. ., .. £8 0

Electric Thermometer with Dial. Iu the constrection of these
thermometers the prineiple of the expansion of a liguid is utilized, as in the ease
of the recording thermometers,

This instrument has been adopted in most industrial establishments, for
giving the temperatures of stoves, drying-rooms, malting ehambers, purifiers,
hot-houses, heating chambers, workshops, hospitals, sick rooms, refripernting
rooms for the preservation of meats, ofe.

The instrument ean be put in conmexion with two bells or alarms, one adjustod
to the high temperature and the other to the low tempersture, above and below
which the temperature is not desived to go; or, if preferred, with one bell only
for tho two esses: 1t ean be adjusted for all temperatares from about — 45° F.
ta 230° F.

Price of the sbove Thermometer, maximum sod mintmumw, £ 0w, d,

from 16° F. (o 120° F. .. G 1 vl by e T
Ditto, ditto, dditto, ditto, 16°F. o 2122 F.. .. .. 1 8 0
Ope Leclanché coll and ome bl ., .. .. .. .. .. 0153 0

(Inn i g O S ey S Lol
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Dial Thermomaetlers.,

The working of these Thermometers is
1.'*"‘ hased npon the prineiple of the expansion
@ 2 CAN of liquids by heat, which is= constant and
-"::'h always comparable, They consist of o recep-
= % tacle communieating, through a very small

20 tube, with & Bourdon pressure tube. The

Z, RICHARD FRERES whole is filled with an expansible Hguid.
’E" PARIS i)

The liquid, on expanding, enters the Boor-
don tube, the movement of which is com-
municated (o the dial hand by mesns of o
very simple system of levers, Figs. 8 and 9,

Koo gl
Thermommetes, ptratght slem,
with Corprenaation.

e e i CEE—— o =

No, 4. Fie
Bent Thermometer, with Compengation.

These Thermometirs are superior to those the eonstroction of whiah 15 based
upon the expansion of a metallic rod or upon the elasticity of bi-metallic
springs, or upon the pressure of the steamn. Lo the first-named two cases, the
expansion acts upon the moleculnr state of the spring, snd in the third one
leakages soon oceur through which the vapour eseapes.

In this system the extensible tube is direetly acted upon by the expansion
of the liquid, and this with much power and certainty, beeause the said liquid is
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{18
T hecwmometer with o err'u.-Tn’.g trehie.

Fiu.




16 Casella & Co.,

deprived of wir and s ineompressible.  The instruments can work in any
position, and the receptacle eontaining the liquid can be placed above the dial
wnk even 10 fect away., The instrument is easily rendered self-recording,

Priyces : £ s d.

Thermometer, expansion of liquid system, dial 4 in, diam, .. .. . & 0 0
Ditto, compensation, steaight or bent, dial 7 in. diam., range to

230 F.,.model 2or 3, Fige. 8and® .. o .o i we .. & B L
Thermometer, compensation, straight or bent, dial 7 in. dinm,, range

20 G307 R LAD0T Y e e S e i e e e e o AP R
Thermometer, compensation, straight or bent, dial ¥ in. diam,, vange

SO BEDE B ABB0R CEY o ricn bt o Bk ¥ thw war s g O (MR

A double dial increases the peice by 10/-,

The addition of a system of alarm condacte (o any of the above Thermomaters
inereases the price by 15]-.

The sbove prices are for instruments with a 3-fest stem: if, however, the
stem 18 nbove 1 yard in length, nnd anything up to 8 yords, that being
the longest length efficient on these instruments, the priee is 10/~ per
vard, or part thereof, extra.

-

Recording Compensated Thermometer. Fig. 10. This is very
gensitive and particularly suitable for aie stoves, in which the varations ol tem-
perature may be very rapid, The indications can be conveyed by a pliable tube
(see Fig. 10), or by straight rods,

This pattern is mude for temperatnres ranging bebween (* and 630° Fahr,,
or 4707 Cent.

PRI < PR e s e eee g 9 )
Nore.—The above price is for instruments with pliasble tubes about 40 inches

long ; if longer and ap to the limit of 120 inches, which cannot be in-
eressed, the price is 10/~ for each additional 40 inches,

Recording Pyrometer, capable of resisting and recording
temperatiures up to T00° O, or 18007 F. (about that of red hot fron), This
instrument, the principle of which i1& based upon the expansion of gases by
bieat, consists of n sealed iron tube filled with pure, dry nitrogen, connected
by means of n ecapillury tube with a pressure tube, Though the principle of
this instrument is by no means n new one, it was never successfully earried
into industrial practice until MM, Richard introdueed their important improve-
ments, One serious drawback of earlier pyrometers of this design was that the
iron tube was filled with air, and naturally, when the plinger became red hot,
the iron absorbed part of the oxygen of the air, snd thus made the records at
the higher temperatures quite unrveliable, MM, Richard use, s stated, pure
dry nitrogen, which is not absorbed by red hot iron.

This pyrometer can ba supplied for cither daily or weekly records.

Prrem, Brrr-Ruconpive .. .. £15 0 0
o Wit Danooxey ... . 299 0

Nove.—It is particularly desired thnt the length of the plunger tube should ba
given when ordering.
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Recording Pyrometer for High Temperatures, up to 4500° Falr,
For sugar relinerics records of mueh higher temperatures are peeded, and for ong
of the Jurge Paris makers MM. Richard constructed apparatus on the Saintignon
system, giving & continuous curve up to 2500° C. (about 4500% Fahr,, or beyond
that of melting platinum), 1 indication of the temperatore on & dial is safli-
gient, the cost is less by one-half,

Priop. complete: 0 oo 5 e e we Bt 00

Pl ler jnrrﬁruf:u‘l it :!p}iﬁmf-;uu-

HYGROGRAPHS.

We have tried many patterns of hygrometer, but now recommend two
only —the dry and wet bulb and the hair hygrometer ; but neither of these is at
all like anything previously made,

The Hair Hygrometer is shown in Fig, 12, The black line outside the
frame, starting from the two uprights and forming o < with o hook in the angls,
reprosents a bundle of human hairs ¢lamped ut cach end by the said uprights, and
pulled laterally by o weighted lever. As hair shortens by moistore and lengthens
with dryness, it will be evident that the lever will rise with inereasing humidity
and will fall with increasing devness.  All the recording details are the same as
have been already deseribed.

.18
Pricks ofF Senr-RBeconpise Haig lHlyaroMmerens,
£:8 A,
Fie, 12.—8mall model, evlinder 2] inches S e ems LA i
Medium ., = 33 withmetalense & 5 0
o 2t e mabhegany box 7 0 0O
Large ., » 5 ., withmotal case: 12 0 0
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This same system has been adapted to the Dial Hygrometers, of which thers
are two «izes, vig. ¢
Hygrometer with dial, wateh form, 1} in.diam, .. .. .. 1 0 0
B R L T s e B+ T 1 k-

e above instenments wre supplied with o table, qiviag the waight

af wter eeeponr conteeiaed i the air,

Dry and Wet Bulb Thermograph. Fig. 13, This is a double
thermograph, the two bulbs recording on one ey linder, but ona bulb being sewn
up in muslin kept wet by dipping into a trough of water, The tomperaturg
recorded by it is below that shown by the dry bulb by an anount propor-
tional to the hygrometric state of tho air. As there might be =ome trouble
trom the two pens eolliding when the air is very damp and the difference less
than 1° it i useal to set the wet ball 10° too Tow, o diffironce so large that it
annot lewd to mistake.

Fra, 13,
Fig, 13.—In Enamelled Iron or Zine Case .. .. £10 O O

Noxe.—This instromient can be su pplied in wood case, and also in a larper sise,
al an exbra cost.
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BARO-THERMOGRAPH for Balloons, Kites, etc.

There having arisen a demand for various instruments—notably, self-recording

for use in balloons and on kites, eto., two new arrangemonts have been
minde 3 in the first the Barograph and Thermograph are combined in one instro-
ment, snd in the second, the Barograph, Thermograph, and Hygrograph, The
indications ara recorded on the same evlinder, which is about 2§ in. dismeter.
The special conditions requirad having been enrefully taken into consideration,
there were numerous difficulties to be overcome, sueh as the proper and sure
working of the clock, the lubricating of the various parts (a< no oil remains
liquid nnder —24° C.), the necessity of using an ink which would not congeal
or corrode, the compensation of the burvineter, and the lightness and portability
of the instrument. The above and other dilfienltics were duly overcome,
und an instrument construeted which fulfiis all the eonditions required. The
siza of the esse containing the instrument is—width, 11 inches; height, 71
inches ; depth, 4] inches,

Rryconvrvg Hano-Tnerscognaen,

£ u d.
Price of the Recorder in alominium, with box in
wood, weight about 2 lhs, R e et e e B L

Ihtto, ditta, wath box 1 alominivm .. .. o .. 1310 0

BARO-THERMO-HYGROGRAFPH.

The Baro-Thermograph brought inte demand s desire for o teiple in-
strument, namely, the Baro-Thermo-Hygrograph, which has been sucecssfully
constructed, and now meets all the desives of those interested in studying the
higher regions of the atmosphere. The instrument has been used. among
other observers, by Mr. Rotch, late Dircetor of the Blue Hill Observatory, in
his interesting and elaborate experiments.

The chart used with thiz instrument is No. 263 and for the Barometer is
divided from O to 3,500 metres ; for the Thermograph from —20° to 440 C, ;
and for the Hygrogeapl, in pereentage of water vapour ; the time scale can be
used either for a 26; or 13, or 8-hour eylinder. Charts with English Seale if
desired. The pen in this instroment records on smoked charts made of thin

aluminium.
Bano-Taenvo-H Yo RaaRA PH,

WEILHT ABOUT 28 1B, £ 8 d
Pricy, with scale for reading and comparing the diagrame 16 16 0
Alaminiom Charts .. .. .. .. per 100 010 0
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ANEMOMETERS.

1t is eurious that MM, Richard Frives and Mr, W, H. Dines have inda-
pendently and simultancously arrived at the opinion that some form of helicoid
makes the best anemometer, 1t i, in faet, & modification of the pattern known
as Whewell's, and when of n large size osed to keep the sails of a windmill
perpemdicular to the wind; but very different in the details, as will be seen,
The plates are not rectangular but oval, they ave not fiat but helicoidal, so thit
each turn of the vane represents one foot of lmum:hg wind, They are as light
as possible, being made of sheet aluminium, so that their friction and momentum
ave almost nil, The revolving blades are kept perpendienlar to the wind by
a swallow-tailed vane. lnside the horizental hox, the axis of the revelving fans
erries an eidless serew which, by suitable genring, eanses the rotation of a
shalt, which carries an insulated contact maker, and sends a eurrent for each
1, 25, 100, 1006, or 5,000 feet of wind as desived.

For direction a swallow-tailed fan is usually cmployed, and an electrie cable
with 16 wires (really 17, ns one is needed for the velocity indication). The
srrangements for recording tho results are numerous,

Anemomeler, belicoida!l blades, and swallow-tailed divection vane, with
suitable contact maker, for 1, 25, 100, 1,000 or 5,000 feet, wounted on
iron tube, § fect long Sl A e e e deanst oA )

Ditto. Three contacts, 1, 25, and 5000 feet .. .. . £16 .0 0

Recording Mechanism for the above., In Fig. 14 wo have the
lower pen continually recording the direction, and the upper one making a short
stroke on the pussage of each balf mile of wind. In Fig. 15 we have no record
of direction, but the tolal motion of the wind in each hour, and by the acuteness
or flatiness of the trace the velocily at any perticular moment,

Y18 POUR o v one eeewn ower 4% 00
i 15, PRICE v ovar s watliwy ey ER B D
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Chronograph-Totallser, Yig. 16, for recording the total number of
miles or kilometres of wind in & days or 24 hours,

i
FLEL
i3
i
;- L Iy -
=
Fra, 16

£ & 4d
Poace.—Magnet falling automatically LI LN 810 0
" o Jowered by hand .. .. .0 . L 8 5 0

Anemo~Cinemographs., These are # speciality of the firm, and the
following briel deseription will explain their working, The effect of the cine-

. : . wires of wimd i
mograph is to constantly show the velocity, that is o say, il nﬁﬁ:;p—umnn

This is effected in an extremely ingenious way, A train of clockwork, kept
isochronous by & Foucanlt or a Breguet governor, causes two wheels to furn
in vpposite directions with equal and constant velocity, Between them ix a stoel
castor, roller, or small wheel, on one extremity of a long axis, Evidently the
setion of the wheels will draw this roller to the centre and keep it there, unless
Bome grester power draws it ont.  This power is sent by the currents coming
from the auewometer, or from any revolving «hafl of which it is desired to
record the velocity.® Each current, by an electro magnet, releases one tooth of
wn escapement which draws the steel roller away from the centre; therefore, the
more frequent the eurrents, the farther the roller is kept from the centre, and the

position of (he roller represents absolutely the result of I%%ﬂ This

valuable result being obtained all that remains is to record the position of the
roller, and this can be done in various ways,
One pattern, Fig, 17, with endless paper running 1} inches s minute, has
® See also pp. 45 to 47.
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been mads for the Borenu Central Mitéorologique de Franve for studying the
storms on the top of the Eiffel Tower; another forms part of the apparatus
culled the Brontometer, made for the study of 1hunderstoring,

ERER v ioeas gl 0wt e Vs ane vay oRIRE 400
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RECORDING EVAPORATORS.

Model No. 1. There are several areangements for recording the loss of
water by evaporation. Fig. 18 shows the mode of recording T-I]_.‘n.- differenes

between the loss from o pot of earth, and one with a plant in it, Asx the
evaporation procecds more mapidly through the action of the plant that pan
will become lighter, and the amount and time of decrease will be shown on the
eylinder in the recording part of the instrnment,

e RPN Ll G . oe s ee EIG D 0
= IR =22
!I‘.' " I'l"!
fie 1's
......... 3 s n s 11 T e tetete s
- i ] 3o
" el K »
e e ot i == !
i ; I;'llﬂ'r
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2 e Fie. 140
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Model No, 2. [Iig 19 33 Hondalle's self-recording form of Picho's
instrument., E is a sheet of blotting-paper kept wet by o wick descending the
tube B, which is partly filled with witer; B and C are connogted by a pipe, and
C has a foat attached to the laver, As water is evaporated from E the level in
C sinks, and the reeording pen rises,

g 4 R L e R e e ¢ G S
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RAIN GAUGES,

Float Pattern. Two entirely different patternz of Solf-recording Rain
{:mu-n 5 e here li_L:LlI'lZfd pidd deseribed.

The eheaper (Float Pattorn, Fig, 194) consists - of a funnel about 8 inches in
diameter from which the rain falle bebind the deam into a eylinder of one-
fourth the ares of the fonpel and in which thersfore the water rises four
times its natural depth,  On this water rests a float, which rises as the rain
fulls miul ot the same time mises the pen peconding on the eylinder. When
Al . has fadlen, a stod on the arm msing from the Hoat touehes the spring
wiached to o magnet, completes o cirenit, and the float i< o plonged into the
water that & syphon in the eollecting vessel is discharged, the vessel emptied,
the pen hrought back to sovo, and all & ready For snother fall of 040 in.

This figure shows the general

prineiple, but mot the electreal

details.
.__——— _..l.a'--—-. o — i\\ Price: Float Pattern, Yie 104,
R A TIPS Tsesea b £12 0 0

T I Hn'l.'rlr_r=

( Battery und Wire extra.)

Fig, 1A,
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Bucket Pattern. The larger (Bucket Pattern, Fig. 19n) has been
sdopted by various observatories and publie institations, both in England and
abroad, The rain falls into one'of two compartments of an oscillating bucket ;
this compartment iz then depressed, and at the same time raises the pen on
the chart until 0-40 inches of rain has fallen, when the other compartment
i brought into action and a similar guantity of min recorded. This process
15 continued by cach bucket alternately. The wator is discharged into the
receptacle balow, whenee it can ba drawn off for measnrament.

Price: Bucket Pattern, Fig. 198 .. .. .. £24 0 0
(Battery and Wire extra. )

*.* Each of these two patterns is usually supplied with s eylinder rotating
in seven days, but if a wmore cpen seale be desired, it is equally easy to supply
them with a oylinder rotating ones in twenty-four hours. So with respect to
the depth of rain, they are commonly made to record it on a seale about ten
times that of nature, i, 010 in. of rsin would veoupy an inch of paper; but
this can be made greater or less as desived, ot o shight extra cost.

RECORDING ACTINOMETERS.

Solar Heat., The Richard svstoun for recording this iz partly based on
the researches of Professor Violle. The two thermometers, the bulb of one of
which is bricht and of the other dull black, are protected by glass spheres, aud
record on a single sheet, so that the differcnce between the two and also the
vimes of their respective maximy can be easily seen,  As far as we are awire
this had never been previously attempted, except at the Montsouris Observatory,
and it is not known that any resnlts from the Montsouris instrument bave been

published.

2 £ & o,
Puice: Double Bulb Instrument, viz., bright and black bulbs .. 26 0 0
Hingle " v bright or black bulb .. 17 O O

Solar Light. This pattern of Sunshine Recorder consists of a cylinder
furnished with an clongated V-shaped slit, turning with the sun in front of a
paper sensitized by ferro-prassiate, which produces o record dark in proportion
to the intensity of the light,

PRICE: . oo oww own we e we e A6 0
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AEROSCOPES for BACTERIOLOGY.

Dr, Miquel’'s Aeroscopa. This is a simple arrangement, not likely to
get ont of order. A train of clockwork in H, Fig. 20, draws s slab of glass
conted with a sticky substance past the aperture above C. As air is, by an
aspirator, being withdrawn through T, fresh air must enter st €, and the
floating bodies will adhere to the portion of the glass immediately sbove C:
anid the rate of progression of the plass being known, the time of any particular
deposit can be ascertained.

Fig. 20.—PrIicE

Recording Aeroscope, This apparatus consists of a bell-glass, with
a slit which acts as a window, and allows atmospherie air to enter at F [
(Fig. 21), and strike upon the face of the drum H H, which is opposite to F £

""“Mw.i;“".

i ek Zl.
The drum, which rotates in a day or an hour, is covered with paper saturated
with material suitsble for the development of colonies of bacteria, As the air
passes out throngh the tube beyond b, its place is supplied by fresh air entering
at F f; and when the paper is removed, it is easy to see at whﬂ.t- time the
greatest nuwnber of bacteria have entered the apparatus,
P 0. —PRIOE o0 Gae i W 2 b awe B:10000
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WATER LEVEL INDICATORS aud TIDE
GAUGES.

.l'::":_: baj 5l AR b ._...l..“'l.,ﬂ:’_-l"—l— Y

e T o, TR
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‘MMH M" [|| i ununr i nanlel:m I }[lf HII ,,

Fig. 22, although primarily designed for indieating and recording the varia-
tion in the level of water in canals, reservoies and tanks, and the heights of tides
is well adapted for recording the changs of level in large evaporating tanks
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It would also give an indisputable record of the use of locks, and of storm
overflows 3 in fact, of the time and amplitude of any change in o water lovel.

To n depth of 3 feet the working of instroment is eontrolled direct by the
float.

£ & 4

Fig. 22 —Pricx: Recording Part .. .. v or ws o 710 0
wi  CEloak e aNERE R Ee A e e D38 D

w  Counterpuise Sy O R B

Beyond 3 feet it is neeessary to add o redueing gear. The illustration shows
the instrument with exterior reducing gear; this can, however, be placed inside
the case, thus simplifying the installation,

L un d
Priop: Reducing gear, interior or exterior, 3 to 15 0. .. ., L 5 0
0 SRR (e oy e SR ¢

If with contacts, maximum and minimum, 25/- extra.

Fig. 23 is rather more complicated, and is used in the large reservoirs for
the City of Paris. It gives a rectilinear instead of a eurved diagram, Further
partienlars on application,

£ 8 4d

Fie, 23, —Price: With cylinder 83 in. diameter, 8in. high .. 7 10 0
= i on. e Al o 2 9 0

A 1 v e el [P L e 015 0

w  Counterpoise gk pmaingl geeery g B A08

Adjustable electrical contracts extra,
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LEVEL RECORDERS FOR ACTING AT LONG DISTANCES.
Fias. 24 & 25 (Mopen B),

SR
e

Fra, 24,

There are two forms of this very necurnte instrument, .‘Ii'ii..r Model A and
Model B. Model A is worked with three wires, and Model B with one wire.
Both instruments are equally reliable in their working, Model B (one wire) 1s
the more eostly, and is used when the distance between the transmitter and
receiver is more than a 1,000 yards, because the saving effveted in the installation
of the wire gives it an advantage over the other for long distances, Medel A
1% used for shorter distances than 1,000 yards.
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The indiestor, Fig, 25, may be miles away from the water of which it shows
the level. Fig. 24 shows the arrangement at the reservoir, and Fig. 25 that at
the office. The wire can if desired, be switehed off and used for a telephone,

!:‘::-I'JE ]Irl-'.'.'i'i!l'l:'
-

Fre. ab.
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Price or Mook, A with THaEx Wines,

£ 8 d.

Transmbtber ~i: oo 90 i bl ome e =5 A
Hoooiver with Thal.. .. v o ww v = M0 0 O
o and Heeording Cylinder added, extra. 5 10 0O
Mloat e L e e e e aon SRR W
Three Counterpoises .. .. i s -+ -. O & 0
Chain, special, peryaed .. <. oo o0 . .. 0 2 0

Puror or Mowvx, B (Gurivora's Syarsw) wrtn Oxe Wine.

Pranmaitter L10 il g DU e G e B8 0D
Recsiver with Dial .. .. .. .o s -2 .. 14 0 ©

w » and Reeording Cylinderadded,extra 5 10 0
BUGRE | + ool R it e e ekl Gk e NI M
Counterpoises T e e e e e D ED
Cluin, special, per yard R e, v AR A
Comtacts, moximum and minimum S s S A |

Batteries and Wire extra.

Nore,—Telephone Apparatus complete for 'working on the shove wires, each
station, £12 10 0O

Particulars and Prices of other Patterns on application,
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LEVEL RECORDERS FOR ACTING AT SHORT
DISTANCES -SAY 100 METRES, OR 110 YARDS.

Seif-Recording or T
Direct Reading.

=

. = = B 1 gy, =

——
—_—

J—

Fm. .

Theso instruments consist of an iron ease, Fur, 27, |1e~rfﬂrﬂ.tml with holes, and
eontaining an india-rubber bag filled with air.  The bag is connected Dy means
of a enpper tube with & self-recording pressure gange, and the ease is immersed
in the ]1{]1].“1 The ﬂi{'"FJI‘EﬂHLlH’, and l.,"l,’ﬂlﬁni'i]]l.t\ll'c'l:.' tha hr*i;;hl: of the I:iL"I.]JI.d., 1%

indicated and recorded by the pressure gange and recording eylinder in g, 26

If' preferred, n Pressure Gaunge (Fig. 28) can be used with Fig. 27, or both

it and Ifig. 26 can be nsad,

Prices, R

Cpst Lron Plunger with Air Bag and Connexion for Tube, Fig. 27 1 0
Gauge with Dial, direct reading, Fig, 28 .. .. .. o .. 1 156

Recording Part in Metal Case, &e., Fig. - e i
Special Copper Tube for connecting the :hﬂ‘- rent ]mt-t-« peryd, .. 0 0
Large Sive Model .. o i s e W We oww ee we:MEVO

d.
0
0
0
9
0

For Sugar Refineries, &e., this instrument is mueh used—and gives great
satisfaction—for measuring the syrup passing from the vats, thus enabling one

to inow whether the work has been going on with regalarity.
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Arranged for very Delicate and
Accurate Work, The Admimlty requiring
for special purposes o Tide Gauge of very great
accuracy and deliescy, and having mads various
sugmestions with regard to the above instrument,
Messrs, Casella, in conjunction with Messrs,
Richard I'réres, earried out nomerons modifica-
tions, and suceceded in bringing out o gauge
which fulfilled in 8 most satisfoctory manner the
conditions laid down by the Admiralty, so that
soveral of the new type were ordered, nud are
now in full work. A Speeial Offieial Document
deseribing the instrument was issued by the
ke, 28, Department.

Prices and particelave on application.

9 pARiS 0 A
~

LONG DISTANCE RECORDING INSTRUMENTS,
ELECTRIC.

Many, if not the wajority, of these instru-
ments can be made to record at any distance to
which o telegraph wire ¢an ba earvied. But
besides this, instances of which have already
been guoted, the following apparatus, specially
designied for working at a distance, may be
recommended.

These Instruments are intended for the
transmission, to any distanee, of the indications
of the various instruments fitted with indicating
hands.

They comprise two stations, the firt one
pereciving and transmitting the indieations, and
the second receiving and registering the same,

At the transmittivg station is an instrument
either indicating or registering. The style
moves in front of a dinl, between the two
prongs of a fork carried by the indicator. As
=oon as the style moves in one Or the other
direction it makes a contact, sending an electric
current in the corresponding direction, This

— current travels along the eleetric wires and

closes the eircuit of an electro.magnet situate

at the receiving or registering station, The armature of this electro-magnet
is, therefore, sttracted, and enuses n ratehet wheel to advanes one tooth.

As this ratchet wheel carries the hand which indieates or registers what
vegurs at the sending station, it will easily be understood that for ench contaet
pecursing at the sending station the hand at the receiving station will be corre-
spondingly displaced by one division one way or the other,
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Frci, 30,

At the =same time that the eircuit is elosed at the sending station, the hand

is brought back to its normal position, in which it does not teuch the prong of
the fork.

Should the band of the instrument nt the sending station continue to move
in the sama direction, the hand coming again into eontact with the pron
another current is sent to the reeeiving stafion, and the receiver is made to
advance one further division,

A coutact in the opposite divection st the sending station eruses, through the
same nizeney, the hand of the recoiving instrument to travel backward by one

therefore, ba seen that the hand of the reeceiving station

division., 1t will,
The two

inatrument moves correspondingly to that of the sending station,
instruments, therefore, are working in an abselotely synehronous manner,
Thiz srrangement can be applied to all kinds of instruments provided with
a hand or pointer, ba they merely indicating or registering, such as:-

PRESSURE GAUGES. SPEED INDICATORS,

VACUUM INDICATORS. PYROMETERS,
WATER LEVEL INDICATORS. THERMOMETERS, &e.

Figs, 20 & 30, —Price: Transmitter with Thermometer and Recording
Reeeiverr .. £33 0 0
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ELECTRIC SCRUTINISER.,

This apparatus is designod especially for those responsible for the heating of
many rooms, ovens, ete., giving at a distance the different points of temperature
registered by a dial instroment.  Any number of thermometers, Fig, 32, can be

(CHARD | FRERES &

e B L

e sLER

J‘I:r_:i.f.rr.l'f o
fﬁjﬂw-ﬁ' .r
|
|
al. Fig, &2,

placod one. each room, and wires led fiom then to a single dial in the
superimtendent’s room ; he bas ouly to turn & pointer to the number of the room,
and its temperature is at onee shown on the dial, Fig, 31,

Thi same principle ean be applied to any instewnent which registers by the
passage of a hand over & dial, such as a level indicator, o hygrometer, a mano-
meter, ato,

The apparatus is strong, simple, and not easily put out of order,

Fig. 31—Pmice: Reesiver .. .. . 8 50

Fagr, T " Trmnsnitter ST e = e R
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UNIVERSAL CONTROLLING
CHRONOGRAPHS,

Tn industrisl processes it is often desived to have an instrament éapable of
registering su operation or a motion in proportion to the fime; as, for exampic,
the s by -_:?. revoltions 1_;1."d it .".'rll,r;.'Hf. th frEs g I'-I'I" e alaor Hf a _f'?rl‘.l-elli‘-r, the
charging of a Wast furnace, the passing of railway teains, e rounds of a aiephi
werbehmien, ar, in other words, the instant wud the duration of any given exporonent,

ag well ax in astronowieal, physiologival, gun flrag, awd other abedrvatione,

The Self-Registering Chronograph, which makes a stroke on a
recording sheet each time that a contact ja established, by eausing the cleming of
the electrie eireuit of a hattery vonnected with the apparatas, l'I!q."i-_IllI.[l_'l". et
this desideratum,

The instrument s composed of an electro-mageet enrryving a pen which traces

-
-
a
"
o

a continupus line, Every time the process under observation eloses the circuit
and establishes a eurvent the pen traces a vertical line, and the duration of the
process and the exact moment at which it cecurred, are given by the diagram so
produced,

The cylinder, as in all cur instruments, cun revolve in any time desired.
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Amongst the many uses for which this instroment is adapted, it has been
suceesstully applied in eonnexion with the Speed Indieators, now =0 extensively
adopted in factories. The adaptation is very simple; an electric contact being
placed on one of the wheels of the indicator, enables one, aceording to the wheel
on which the contact is placed, to register the units, tens, or hundreds, ete.

Puices:
L& d
Universal Controlling Chronograph, magnet falling automati-
cally, Fig. 3 5 —— e e ek R e D
Ditta, ditta, magnet lowered by hand.. 6 6 0

PRECISION CHRONOGRAPHS,
(For Astronomy, Pyrotechnies, Physiology, etc.)

Thesze Chronographs consist of a eylinder worked by a clock movement, which
1s regulated in a most perfeet manner by an ochronous regulator of the Foucanlt
kind, perfected and patented by the maker. A small carriage fitted with two
electro-magnets each carrving a pen, works according to the rotating of the
eylinder, and thus traces o helical line on the paper. lIn certain cases where
electricity cannot be used, the magnets are replaced by membranes or diaphragms,
worked pneumatically by an indiarubber ball. According to the model, the
eylinder can turn in eight minutes, one minute, six seconds, or one second, and
eive out o length of paper of one, ten, or fifty centimetres per second. In this
last case ¢k of a second is represented by half a millimetre. For higher
veélocities to ten millimetres per second, the trace is made on emoked paper.

Priops OF PrectaroN CirnonNon il pis «

£ -a

With nyl*’.ndﬁn 125 em. diameter, to work pneomatically or
e |y R SRS IS e T IR
With eylinder, 19 ¢m. diamoter, one turn per minute PR - - T | N |

With erlinder, 19 , 2 one turn in six seconds .. .. 81 0 O

With eylinder, 168 ,, o one turn in one second .. .. 42 O 0O
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PLANIMETER.
(For totalling the results of diagrams.)

This Planimeter is 8o Iil-'-'l-'i.'ﬂ-'lt that there 18 no contact bebween the paper

anel the totalising mechanism: it is, moreover, easily manipulated, The desined
result has been obtained by wmeans of the application of a laminated roller
hetween two spring dises,

In order to find the surfacs inelnded in a perimeter traced upon paper, the
latter is fixed upon the drum of the instrument and all the indieators are
put to zero, The Enob, held in the right band, is pressed against the flange at
the bottom part of the evlinder, and the small erank turned until one of the
ordinates, passing through any point of the diagram, comes under the pointer
of the knob., The starting point of the diagram is then spotted by means of «
peneil mark, and, after bringing the point of the knob on to the pencil mark,
the crank is tarned in one or another direction, following the curve, until the
starting point is again reached, The guiding pointer is then brought against the
flange, and the surface of the diageam ean be read in square millimetres or inches
on the indices,

The manipulation of the instrument is extremely simple, and its indieation-
are independent of the nature of the paper.

Dismeter of
eylinder, £ 8 4

Fig. 34, —Price of the Planimeter .. .. .. 3. .. 24 0 0
i % s e w RGN v B8 D
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TRACTION

Fia. 85,

DYNAMOMETERS.

MM. Richard manufacture a Trasction
Dynamometer which s springless, gives
excellent results, and is applicable to ull
kinds of experiments, from the smallest
strnins up to many tons,

'Phis instrument has been adopted by the
French Serviee of Ponte et ' havssies, for the
messurement of the tractive force of steam
tugs hauling various deseriptions of cargo
hoats, on cranes to determive loads, and in
various manufietories.

It is composed of a bollow chamber filled
with water and clesed by a disphragm, upon
which & dise connected to s second chamber
exerts & pressure as soon us any tractive
effort takes place, g, 35, The effset ol the
traction is to compress the liguid, and the
effeets thus developed are eonveyed, through
4 flexible tube moanted on the hollow cham-

ber, to an indieating or self-recording pressure gauge, Fig, 36, which records the

variations of pressur on a diagram,

This instroment is extremely sensitive, and

¢an be adapted to a greab variety of experimeuts upon strains by providing
it with a wore or less seusitive pressure gauge.




1, 13, & 15 Rochester Row, London, S W. 43
Prices or TR Traorrox DYyNasoMBYEL.

The following prices inelude the Dynamometers with dial gauge mounted on
one side of the chamber :—

£ w 4

Dynamometers from O toabout 1, 2, and Sewt. .. .. 11 0 0O

% w UtoadoutBand 18 ewt... .. .. 12 0 0

" w Otoktonor2toms.. .. .. .. 18 0 0O

- o O010orlltoms .. .. . - 1T O 0

= = DtoIEtonm: Ui o ew s w200 000
Recording Pressure Gauge giving trace of the strain

With paper 11 inches long by 33 inchesdeep .. .. .. .. T10 0O

i el , 5 i A TR L e L 8510 0

RSN T < = if) ) e Ll I

1f with paper 354 inches long, extra .. ., .. .. . . 1 5 0

Dial Pressure Gaugeonly .. .. .. e [k ¢ T

11 it is desired to have the readings given at a dts‘tnnm from the Dynamo-
meter, special copper tube or wired rubber tubing is supplied, capable of resisting
a pressure of 100 kilos per square centimetre.

Priceof tobe; incopper- .. .. .. . ., .. peeyand 0 3 6

5 wired rabber, .. .. v . w0 % 08 0

In some enses it is desirable to eonnect the Dm;mr;mnip_.r with two gauges
of different pressures. In this case a T-piece with 3 taps is necessary, thus
enabling one to nse either of the gauges.

Price of T-pleco with 84aps: .. .. o i % 9w v 2 0 0

ROTARY DYNAMOMETERS.,

MM. Richard have designed a system of Rotary Dynamometers which is
particularly suitable for measuring the amount of power used,

It conmsts of a Dymamometer (White system) with differentinl pearing, in
which the power tends to act on the differential wheel, which moves on a eup
filled with water, similar to the Traction Dynamometers,

A recording gauge registers the pressure, that is, the number of pounds
corresponding to the tangential foree developed by the belting, and on the same
eylinder a Recording Cinemometer (see p. 47) registers the speed of this belting
in yards per second. It is, therefore, only necessary to multiply the two cors
responding readings to learn the number of pounds exerted.

Amongst the advantages of this instrument, we would partienlarly point out
the entire removal the effeets of inertis, which give rise to considerable errors
in the readings of the ordinary instruments of this kind,

In all the dynamometars in which the Force is balanced by a weight on &
spring, the differential wheel is inclined to give way before the start (or power)
to advance as soon as the force is overcome, thus eausing oscillations which make

I
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————

the readings very difficult ; from a mechanieal point of view the resulting sudden
wovements backwards and forwards arve seriously prejudicinl.  On the other
hand, in this dynamometer the differential wheel is never out of its proper position,
and the quantity of water necessary for the working of the gange i= very small,
Omne can, by closing the tap more or less, completely stop the oscillation of the

hand.
Prices according to siréngth elo., réguired,

RECORDING INSTRUMENTS for Testing
Strength of Various Materials,

Varions models of Becorders have been fully studied with a view to adapting
them to the testing of materinls of various kinds; the types of those mostly
in use are :—

1st. Recorders for the Testing of Rubber, Threads of Flax,
Hemp, etc., and suitable for very delicate strains, 30 kilos(=72 Ibs) at the
most. The eylinder turns during the lengthening of the material being tested, the
pen meanwhile ascending the eylinder according to the foree exerted; the curve
resulting from the two movements giving all the necessary dota by which the
strength of the resistance of the material can be estimated. The instrument
in furnished with n small windlass arrangement, thus enabling one to obtain
the necessary foree in the experiments,

Price .. bE e A e e SERL R
In cases where a greater foree than 30 kilos has to be used, as in eables, ete.,
the Traction Dynamometer (Fig, 33) is used, but arranged in such a way that
the eylinder is turned by the lengthening of the material.

2nd, DifTerential Recorder for Testing Metals.—This apparatus
is among the machines based on the compression of n liguid, Lengthening of
metals being generally very slight, we have desigoed o differential system which
only allows the eylinder to turn quickly by the lengthening caused between the
two marks truced on the gauge, Errors caused by the moving, ete,, of the
tongs or grippers are thus aveided. A recording gauge, in connexion with the
receiver of the instrument, traces the curve of foree,

Pricr o man Diveenestial Kecorper .. £13 10 0

APPARATUS for TESTING METALS.

This apparatus is made on two principles, wiz,, on the hydranlic or on the
steelvard prineiple. It is for testing metals or other materials for elasticity,
pliability, or compressibility, and iz constructed to work up to 50 tons, and
furnished with a differential recorder in connection with the gauge, which
registers the various stmins, ete,, thus giving all data required.

FPrices necording to power vequived.,  Dunrticulars on application,
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SPEED INDICATORS oo CINEMOMETERS.
Indicating or Recording the Number of Revolutions, &c., per Minute.

{ne of thesa instruments is shown in Fig, 37

{ It has the special advantase
that it may be placed in the engineer’s office, so that, if a switehboard s fixed by

its side, the engineer may be able to make the cinemograph indieate the speed of
any one of ten or & dozen different cngines raming,

i
Tidu iz
CINEMOMETRE ARETLD
Sob JULES mECHRLE

B0
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When the number of turns per minate made by the shaft of a machine is
I‘ﬁ'll.:li:l'i-‘d to ha |vrI:LE'|ﬂ.I'I:t+ one uses @ countor and & seconds wnl':_'h, the number of
revolutions divided by the number of minntes giving the required result.

MM. Richard Feires have invented an instrument which gives the above
¢ontinuonsly and automatically, nnd which indiecates either the number of turns

per minute by means of a hand on a dial, or records the curve of velocity, the
apparatus heing fitted with the self-recording avetem,

The apparatus, vepresented in Fig, 37, pives accurately the result, whieh
properly speaking i3 the continuous solution of the equation :
[hatames ran 2 T _ da
Titae = Velocity [:"III" = )‘
It consists of two dises turning in opposite directions in a esrtain time, and
causing the roller to revolve between their surfaces, this roller being kept at a

distanes from the eontre proportionate to the number of turns of the machine,
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This distanes is obtained by means of o wheel with helicoidal shit, which acts after
the manner of & pinion guiding a toothed bar on an endless serew, the roller
being concealed on the oxtension of the lstter. The dises, driven by o small
movement caused by the machioe, and having a speed strietly regulated by
a Poucault regulator, have the effect, by cansing the roller to turn upon itself,
of unscrewing the endless <crew in the helicoidal wheel in the same manner as
a movable serow in a fixed box, they therefore fend to bring back the roller to
their eentre.

This latter is therefore subjected to a double movewent: 1, it is brought
rapidly towards the poriphery of the dises in proportion to the number of
revolutions of the machine: 2, it is bronght back to the centre of the dises in
proportion to the time.

The vesult is that it takes n position of eqmiibrivm on the dises, which
sorresponds to the ratio of the two feetors, that is to the exaet quolient of the
number of revolutions by the time. This quotient is expressed by the momentary
distanee from the plane of the roller to the centre of the dices, which is shown by
the hand on the dial, or marked off on a self-recording instrument,

If the working of this apporstus s thoroughly understood, it will be seen
that the indientions it furnishes may be considersd absolute. as the number
of revolutions of the machine are reduced to s constant aud absolute speed
by means of the Foueault Regulator, which is perfectly isochronous,  These
indications are proportional,  The Cinemometer can be provided with an ordinary
rovolution-counter which serves as a totalisor,

The advantage of this apparatus is thaet it gives cxuet results, whatever
may bo the dagree of lubrieation of the mechanism, is free from inertia, and does
nat vequire any power from the motor on which it s placed, the power necessary
to work it being very trifling. These latter properties are precisely those which
are not found in any of the Tackometers.

In fact, all Tachometers recording veloeity being actusted by centrifugsl
foree, eounterbalanced by a weight or spring, it is easily understood that the
Inbrieation of the mechanism changes, the constant of friction likewise varies
and consequently enters into the ealenlation and falsifies the indications to an
amount which may be considerable. In the Cinemometer, on the contrary,
equilibrinm being produced by two equivalents of movements, equal and opposite,
passive foree canol come uto play, for the voller muss always take up such
a position on the dise that its distance trom the centre, multiplied by the
timme, which is necessavily constant, is exactly aqual to the number of revolutions
of the pulley.

The indiations given by the hand on the disi are the rates of speed in

v povolutions per miomte ” of the pulley of the apparatas. 1§ wo had to measure
greater or lesser specds, it would be sufficient to govern the pulley of the
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RECORDING
MANOMETERS and EXTRA SENSITIVE
PRESSURE GAUGES.
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These instruments are capable of showing differences of pressure far less than
0001 in. of mercury., They are mostly used in connection with the measure-
ment of gns pressure in towns, and in testing the draught of factory chimneys.
They are of various patterns, the one, Fig. 39, being merely an indicator, the
others producing a continnous diagram, Figs. 40, 41 and 42.

Fig. 41. Size.—Height, 9 in,; Length, 9 in.; Depth, 5} in.
Fig. 42. .,

o ; a ¥ =1
in 1lj lr!.:, 84 ._'..1 I s T "_'l 111«

Another very important use is as recorders of the pressare of steam in
boilers. The fact of there being a permanent, meessant, and unfalsiable
record of the pressure throughout each day, tends preatly to ensure good
stoking and the economical use of coal. =0 that the instrument puys for itself o
a fow weeks ; and if thought expedient, rratuities to the stokers can be granted
according to the diagrams, out of the great econouies effected.

Moreover, these indicators tend to prevent explosions, The engineer can
neither tamper with his safety valves nor neglect the stoking without the fact
being recorded,
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But their uses are almost innumerable ; they will record the pressure in gus
or water mains, the pressure kept up by hydesulic power companies, the pressure
in hvdeaulie presses, &e., &e.

The Bourdon Tubes sre either of Steel or Phospbor Bronze,

Prices OF 1 Reconpiss (FAUGEE,

. .

Becording Gauge 1n case complete, size 12 % 34in, .. .. T‘:.‘ 11:3 !'D
= % = TR i i - SR 2 R

o i e = lﬁ_‘f b ‘."ri LIS S ) B | IR

If for Hydranhe Pressure, extra .. .. .. .. o . 1 650
Dinl fitted to any of the above, extra .. .. .. .. .. 1 5 0

SELF-RECORDING VACUUM GAUGES.

Thess instruments are constructed and arranged on the same basis as the
ahove Reeording Gauges for Pressare, &e¢., and are the same prices, sizes,
&e,, e,

WATER LEVEL RECORDING INDICATORS.

These recorders may be regarded as the complement of the indicators of
steam pressure; they give a continuous record of the water level, and therefore
of the working of the feed-pump, and afford an additional protection agninst
cxplosions.  They can bo arranged to produce their indications either close to
the boiler or at any distanee.

Prices, sizes, ete., ax preceding instruments.

The Anthorities of Trinity House requiring to have an exaet record of the
working of the Birens, both as to time and pressure, in the various lighthouses
under their charge, consalted Mr. Casella ax to the best means of obtaining such
data.  Mr. Casells suggested & Richard Self-Recording Pressure Gauge, but with
several alterations and modifieations. Such an instrument was duly made, and
was tried aguinst some other patterns during a period extending over eight
manths, and was finally adopted by the above department. This instrument
18 mow in general use, and has been taken up by the Northern Lighthouse
Buoard and by the Irish Lights Offiee. The charts are about four feet long, are
timed for 24 hours, and show a pressure of 0 to 40 lbs., but any other scales can
be adopted,

Peicce amd purticulars on application.
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SPEED RECORDERS FOR AUTOMOBILES.

The Speed Recorder, which was eonstencted for automobilos, is based on
the same principle of recorder, which we have made for many vears, for record-
ing the number of revolutions made by various machines, Tt only differs from it
in that it is better adapted for lighter work, as is necessary in conveyanees,

1t is partienlarly suited to ¢heeking journeys, as it records the disgram of the
route of the automobile wlhich bas to carry out A -special serviee, to follow u fixed
route, and to stop at stated times, such as is the case with carriers’ carts.
tramways, ete,

For these purposes it is uscless to put it under the eyo of the chaulfeur, it
should be fixed under the car in such & way as to ensure thorough connection
with the driving shaft: a suitable lock to the ease prevents any interference
with the working of the instrument on the part of the driver.

Description. The Speed Recorder consists of a snail-cons which turns
round s axle in conjunetion with the number of turns made by the vehicle, and
which raises a. regording pen, of which the ascent i« proportional to the distance
run by the carriage.

The cone is acted upon by 4 worm-wheel and toothed-whenls, caleulated to
make one complete turn for 20,000 turns of the pulley,  Thix cone raizes the
pen by means of a pin which ix fastened into an arm fixed to the same rotating
arbor as the arm earrying the pen, the two thus moving stmultaneously,

The pen traces the diagram on s chart on the recording eylindoer, in which
is the cloek. The cylinder twrns round once in 13 hours; but other eylinders
gmving different lengths of time can be substituted, thus 62 or 26 bours, ete.

The dismeter of the pulley in the vecorder and of that of the driving shaft
of the car are in such relation that the total aseent of the pen, or what comes to
the same thing, one turn of the coue, corresponds to a run of 11 miles. 1t is
therefore necessary, in the arsangement of these two pulleys, to know aither the
diameter of the wheels; or the number of turns of the driving shaft earTes pond-
ing to the distanee of one mile,

A seeond pem serves to record any particular event, view, ote., during the
rutk, and when the apparatus is under the control of the eonductor. He has
only to press a button when the pen teces s small vertical line on the upper
part of the ehart, The stoppages are shown on the chart by herizontal lines
the steepar the curve traced, the greater the speed.

The instrument ean be put in and out of gear at will, and the pens put 1o
erd with ease when starting, All is enclosed in a japanned metal case, thns
protecting the mechanism from damp, dirt, ete. Dhnensions are as follows (—
Length, 64 ins. ; depthy 4 ins. ; height, 4] ins.

Piucr or tue Seeep ISproacor .. .. .. .. £11 10 0
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SPEED and DISTANCE (Traversed) RECORDER.

This instrument is of the greatest intersst and utility to drivers of motors,
a8 It shows at any moment the speed being run, thos enabling the driver to
keep within the limits pn*&cribed. by the police regulations, besides which it
shows at any moment the distapce completed, Swe of the apparatus same os
the preceding one,

Prace or Sresp axo Dusvascr (Travesanp) Beconpee .. £21 0 0

DIRECT-READING GAUGES
[or use with the pump, to onsure the proper eirenlation of the water in petrol
IHOIGIE,
Diameter of dial 2} inches .. .. ., £1 2

STEAM-PRESSURE GAUGE for Steam Motors.

200185 0

MISCELLANEOUS.

Speed of Railway Trains. This can be effected in two entirely
different ways. By placing one of the Speed Todieators or a Cinemograph
(Fig. 88) on the train, the record can bo taken off when i(he journey is
completed.  Dut on the Puris-Lyon- Mediterranse Railway another svalem, con-
structed by us, has been adopted. At certain places a recording instroment is
placed, provided with endless paper; on this a serieg of pens produces horizontal
lines, but eash pen is controlled by o pedal by the side of the rails ; these pedals
are at known distances apart. The wheels of a passing train depress the
pedals and the time clupsing between the depression of two successive pedals,
which can be read off from the disgeam, shows the speed of the train when
esing.  For the Compagiie des Chermivag oo Fer d Celdans MM, Richard have; in
collaboration with the engineer (M. Sabouret ), designed aod constractd o similae
liut imriahlu.- and !:m'-i}t‘iﬂrl] aperatis, which can be attached to the rails ut
any point and in & few minutes, so that no driver can tell whers one may be.

g R o ikl cwe arer ToowmaERG 0D 0

Vibration of Bridges. We have a very simple apparatos, which is
supplied with two recording eylinders (interchangeable), one of which gives
shout one inch of paper per minute, and the other ome ineh in about two-
wid-g~quarter seconds.  The recording apparatus is fixed to a solid pier, the
indieating portion is attached to the vibraling member, and all the detals of
ther vibration are clearly recorded.

PEMi .y, e o er s we as PRomUELSS @ 10

Sell-Recording Ship’s Log. This new idea has been earried oot by
MM. Richard in conjunction with Dr, Hare. The principal part of the
apparatus consists of two balls, one exposed to the pressure produced by the
forward motion of the veasel, the other protected from that pressure,

PRICH .0 v s g em ot A iiebosRlhs G 0
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Other Instruments manufactured by Casella & Co.

Engineering and Surveying., Transit Theodolites and Theodolites
—Tacheometors—Dumpy and other Levels—Pocket Altasimmths—Azimuth
Compasses — Repeating Cireles —Tide Gauges— Current Meters— Mountain
Barometers—Hypsometers—Aneroids (Field's and others)—Circumferentors—
Miners' Dinls-—Levelling Staves—Chains—Pentagraphs— Planimeters—Station
Pointers—Proteactors—Computing  Scales—Plotting Scales—Drawing lnstru-
ments—Parallel Rolers—Architects and Engineers’ Corves—Steam and Pressure
Ganges— Richards” and other Indicators—Gun and Torpedo Directors,

Meteorological. Barometers (Standard, Photographically Recording,
King's Recording, Aneroids, Fortin's, Kew pattern, Long-range)}—Thermometers
(Standard, Max., Min,, Earth, Son, Radiation, Photographically Recording,
Pocket)—Hygrometers (Dry and Wet, Dantell’s, Hegnault’s, Dines’}-—Anemo-
meters (Dines’, Robinson's, Beckley's, Embossing)— Helio-Pyrometor-— Rain
Gauges (Ordinary, Engingering, Recording)— Actinometers—Sunshine Recorders
— Oathetometers,

Nautical. For Ships and Yachts—Sextants—Muarine Barometers-
Aneroids—Compasses—Artificial Horizons—Qundrants—Logs—Decp-sen Ther-
mometers — Sounders-— Hydrometers—Telescopes—Chronometers—Binoculurs,

Electrical and Physical Apparatus. Galvanometers — Electro-
meters-—Resistance Coils— Keys— Batteries—Mechanieal and Mopcurial High
Vacuum Pomps, &e., &o.

Magnetie. Magnetographs—Magnetometers—Dip Circles—Fox's Circles
—Goolden-Casella Dipping Needle Instrument, &e., &c.

—

Astronomical, Telescopes—Equatorials—Transit Circles—Chronographs
—3Sun Dials—Spectroseopes.

Medical, Clinical Thermometers—Air Meters—8pirometers—Microseopos
and necessories.

i

*o¥ Thix Liat 48 natwrally far from complete, but it illustrates the chicf olasses
of instruments made by Messrs, Caselle & Co., who will be happy to unswer any
enguiries concerning the above or ary other apparatug or dnstewments,

' m |- m. 47342 /P;An.a



A SELECTION, FROM CASELLA & CO.S CATALOGUES, OF A
FEW OF THE MANY INSTRUMENTS CONSTRUCTED BY
THEM FOR THE USE OF METEOROLOGISTS, ENGINEERS,
SURVEYORS, AND SCIENTIFIC MEN IN GENERAL.

Standard Barometers. [igure 1 illustrates

a Standard Fortin Barometer in ebonized case

with glass door. The tube has an intérnal dia-
meter of 04D in.; the difference between the
level of the meEreury in the tube and that in the

cistern—i.a, the height of the harometer—is ol

tnined by means of a thnmb-serew acting on the
flexible lmse. The vermier reads to 0002 in,, or
by estimation to 04001 in. These baromelers, as
well as those on the Kew Principle, are supplied
eil er mounted on a polishied mabogany or other
wooden board, or in o dust-proof case, as Higured,
The case may be cbonized, o in natural walnut,
oak, c¢te., plain or ornomental, Casells & Co,
enjoy s world-wide reputation for the nceuraey,
good workmanship, nnd hinish of their mercury

baroimeters,

|

Paioes from .. = £LH

.ff'trf:!_-!-'.-rr.-'h'r'i!t.’ar:r af the above, and of the Kew Pattern,
aned Marine Hurrnm#e':".s, (¥ lrfllrlﬁﬂ'rﬁrm.




1 Casella & Co.,

I"1a. 2.

Standard Mountain Barometer (Iig. 2), the same as the Standard Fortin
Barometer, bul much reduced in size of frame and tube, by which it is rendered
0 portable as to remove nearly every difficulty hitherto found by teavellers in
carrymg a mercurial barometer. Two scales— Buglish and meteic.  'With tripod
stand, i improved leather-covered shield case, complete .. .. £10.10 0

"o Rew Verification, if roquired, at an extea chavge of 1y, fd.
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The Mercurial Pocket Standard Barometer,

1

Boylean Mariotti Barometer,

PATENT.

This pocket barometer, the action of which depends on the
wws of Mariotti and Boyle, consists of & short centre glass
tube, a lower opén air tube, or bulb, with disphragm joined
to it. with a vuleanite covering for insulation, and & brass
tube, or shield, which covers the glass tnbe, and on which
the gradwations and figures are envraved.  Attached to this
15 o eistern filled with mercury, which bhas a stopeock and a
eoarse screw adjustment.

The total length of the Mariotti Barometer is from 12
te 15 mehes: but, for convenience of carvinge, the eistern
may be detached ot pleasure and carried sepurately.

The waight and pressare of thi ﬂlmn:mphelt: 15 doter-
mined accurately, at each observation, by an umiform volume
of air being admifted to the cistern, and compressed by the
advanee of the mercury to a fixed point, or gero, so that no
aceumulation of ervor is possible; and the reading will be
equally sccurate for all times and for all places.

It 3= not necessary thal the same quantity of mercury
be alwnys used, =o that the loss of a little is of no moment,
ardd 1t need not be boiled,

The readings are taken from 2 points as in Fortin's barometer, and the

scale 15 read to hundreths of an inch by means of a vernier.

This instrament is equally accurate at the bottom of a mine and at the
top of a mountain, and it is in the fact that this really Portable Baromoter
needs no adjustment that its great merit les; lhence its value to travellers
amd residents in foreign eountries, where a Mercurinl Standard cannot be

easily referred to.

Fio. 3. Pawee:in Case .. o0 ul .o 21010 O



v Casella & Co.,

The Whipple-Casella-Universal Sunshine Recorder. An umprovid
form of Sunshine Recorder fitted with an adjustment enabling it to be instantly
set up 1 any latitade,

An important advantsge of this instrument over other forms lies in the act
that only one, and that a straight eard is required, instead of three cards of
different shapes and sizes, The trouble of inserting curved cards—a real trouble
in rainy weather—is thus obviated, and, apart from this convenience, the mere
saving effected by the use of cheaper cards largely eounterbalances the alight
inerease in orviginal cost,

Pro. 4. THRICR .. ve oo wy aELE 0670

Fixed Station Sunshine Recorder .. .. .. £4 O 0O

Puoroararmic Ihrro,  Prices on application,



Ady By S 19 BANIICSLCE POURYY y L AMITUIOEL, o Y¥Y . 15

Seismograph for recording the movements of the earth's surface (Fig. 12).

With right and left pendulums for recording the horizontal components, and &
coiled or other spring deviee for the vertical motion.  This is an improved and
more reeent form of the apparmtus adopted by the Imperial Government of

Japan, and is used in many observatory stations in various parts of the world,

"o Casella & Co. make several other instruments for recording vibrations
particularly the vibrations in buildings enused by machinery, particulurs of which
they will De glad to send to anyone interested in the subject.
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(ioolden's Portable Dip Circle.

This mstruoment is intended to meet the want
of o J]iln Uircle, of moderate cost, which will nol
only illustrate the magnetic dip, ut &lso be capa-
ble of some exnctitude in measurement,

A 3} ineh needle, provided with adjustable
counter-poises ingeniously contrived so as to bring
the eentre of geavity very acceurately into the axis
of support, is carried in jewelled centre= on a hori-
gontal axis, The inelination of the needle to the
horizon s read upon a metal circle, gradoated on
both sides, and the whole 18 enclosed in an air-
tight box with glass faces, revolving about a ver-
tical axis., In order to facilitate the adjustient of
the needle to the magnetic meridian, the vertical

Fug, 5, axis of the instroment is furnished with a spriug

arm which can be clamped to it, and there ire four

metal stads on the stand at right angles to each other into which the head of the

spring arm fits when pressed down with the finger. The stand iy further pro-

vided with levelling screws, and a small level is carried in the mahogany box into
which the instrument is fitted for transport,

Messrs, Casella & Co, have supplied a considerable number of these Dip
Cireles to the Indian Government, and to many Publie Institutions in this
country and abroad,

Fro. & PRICK .0 s oo ER 10 D
Standard Dip Circles, Magnetometers, Magnetographs, &c.
Prices and Particulare on application.

Casella’s Pocket Altazimuth.
ORNINATED Y

FRANCIE GALTON, Bsg., F.R.8.,
and much improved by L. Casella.

An accurate, compact in-
strument, weighing only 8 og.,
whieh can be used for alti-
tudes, agimuths, compass bear-
ings, clinometric degroes, and
levels, Both the clinometer
and the compass dises are
graduated to degrees ; a care-
ful observer ean read to
tenths.

Fri. 6.  Pnice, io case for the pocket ... ... ... v o 245 0 0O
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Casella & Co.,

Dines' Patent Pressure Portable Anemometer.

This instrument meets a want long felt in the shipping interest ;
i 18 very compael, amd with moderate care 18 not likely to be
damaged or to get out of order. Tt shows aceurately the velocity
and foree of the wind, the seales having besn calibrated by direet
pxperiment, the scale on the rvight hand side of the glass tube
showing the veloeity in miles per homr, and that on the left the
pressure in pounds per square foot.  (The instrnment shown in the
illustration 12 not fitted with tho latter scale.)

To vee the Anemometor, hold the case and pall up the projecting
nozele ns far as it will go, the case then forms a convenient handle ;
unserew the milled bead at the top a few torns, and hold the
mstrument in s vertical position with ihe nossle facing the winil.
The veloeity i3 then shown on the seale by the height of the
coloured liquid in the gluss tube, Before veplacing in ils ease and
Iml.liug wway, serew down the milled head gently until the robber
washer inside seals the end of the glass tube; taking care not to
serow too hard for fear of breaking the glass,

When using the instrument be eareful to chooss a fully exposed
situation, and stand facing the wind, holding it at least one foot in
front of the body., The nozele should faee the wind as nearly as
possible, but the vegistration i= not afteeted =0 lomg as it points
within 15'to 20 degrees of the right direetion.

I bubbles get accidentally formed i the glass tube, they may
b dislodged by gently sucling the nowele.

When the milled head i3 unserewed and the instroment is beld
verticatly in still air, the liguid should stand at sero, if it does not,
little 1mnst be added or subtracied to make it do-so; but the anemo-
meders are sent out with the right amount of lguid in them, and
there is no reason why this adjustment should be required. 1F it is
necessary to-ndd more liguid, fix the instrament in n vertical position,
then remove the milled lead, expoang the top of the glass tube, and
slowly ponr in two or three ﬂrupﬁ of the liguid sent in the small
bottle, It is advisable to let the instrument stand for some little
time in order that all the Liguid added may join the eolomn at the
bt tons,

It is desiesble, though not necessary, to kesp these instruments
with the upper end of the seale highest, hence a loop has been
provided so that they moy be kept hung on a nail,  The milled head
shinuld e serewed down before the instroment = removed from the
vertical position,

Fig, 5 PRICE ... o e ey 100

Dines' Seli-Recording Anemometer.
Prigea .:rwJErrrHuu.
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Fig. 0.

Standard Maximum Thermometer (I'ig. 8). for registration of tompera-
ture in the shade: engine divided on the stem to single degrees, and indelibly
figured on Casella’s improved opal glass seale, which effectually resists frost and

all effects of weather.

TR wl. e e b ww oBY 000

Standard Minimum Thermometer (Fig. ), filled with pure alechol,
for ordinary vegistration; engine divided on the stem to single degrees,
Mounted to correspond with the standard maximum thermometor above,

PRI o s v cmn  wan Sl B0

Either of these thermometers may be had with scales divided to fifths
of a degree at su extea cost of Zs, 6d,, or may be mounted as desired.



Vil Casella & Co.,

Mason’s Hygrometer (Fig. 10). Kew
Pattern, with opal glass seale, mounted on
polished mahoginy bosrd for suspension. The
thermometers are divided on the stem, and the
figures indelibly burnt in on apal scales,

£1°15 0

Ditto, with metal seales as supplied to variouns
Fovernmoent Dﬂilur! ments, the ludia Office, ete.
22 5 0

Cheaper patterns from S, Gd. Kew Verifi-
eations extira.

For reoovding fygrometers see pp. 17 & 15

Parlienlnrs of other instroments of this type, such
as Dines’, Dniells, ete, on application.

Six's, or Maximum and Minimum, Thermo-
meter (Fig. 11), showing present temperature and
registering both extremes of heat and cold. Mounted on
brongzed metal brackets, fitted to cak or mabogany board,
for fixing outside the window. Graduations and figures
indelibly burnt into opal glass seale,

£ s d.
10 inch scale h 2 00
IZ. w = - - 210 0
Ditto, in metal case, jpanned white or black; opal
glass seale.
10inch .. 3
1

Frices of other patterna quoted on application.

IFia. 11,



¥ Casella & Co.,

Transit Theodolite, as illustrated aboave, Htted with all the neest recend

1':.11]'+rrn'r-rnﬁ=.nt 5,

Prices of thi= and other theodohtes turmished on receipt of requirements,
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Reeves' Patent Micrometer.

A new and ingenious device for greatly increasing the facility and aceurney

with which angles can be measored,

It can be fitted to any theodolite, sextant, or other instrument for the
exact reading of angular measorements. By its use time and trouble are

saved, and absolute accurncy ensured,

Reeves' Patent Tacheometer.

A new, portable instrument for measuring distances, which has the sdvantage
aver many tacheometers that it only requires one person to use it. Surveyors,
Army Officers, and others who require to measure distances, will find Heeves'
Tacheometer a most convenient, portable, and sceurate pattern, in which the
possibility of accidental ervor iv reduced to a minimum. 'The distances are

read off without the necessity for calenlations.

Particulars of the size and other details, with prices, will be furnished on

application,



X1 Casella & Co.,

. 1.

Photo Theodolite (Fig: 15). Tlhis instrument 15 designed to give true
photographic perspectives in o verticsl plone, snd af constant distanee, and
is furnished with specinl meehanism for recordine on the negetive the in-
formation nocessary for interpreting the photographs snd plotting the ground
plans.  In rongh and monntsinons districts photographie surveys are  much
superior to all others, This metld is quicker and cheaper than any other,
anidl has been used with notable suceess by sorverors and explorers in all
parts of the world, especially in Caonds snd South America, whers many

thousands of miles have been survoyed in this manner,

Puller poavtionlars m rr‘gga-':'t*r:.f.-'r.ra.l.
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Uradient Telemeter Level (Fig. 18). An ingenious instrument for
taking gradicnts, measuring or setting out distances, and obtaining differences

in level, all of which it docs by one and the smme observation,

It performa these operations with singular wceursey and ease to  the
observer, enabling a much greater quantity of work to be got through in the
same spoace of time compared with the usval methods employed by engineers
and surveyors. The linear distances can be obtained far mora accurately
than with the land chain, and this regurdless of rough or broken groumnd
or the existence of a stream, or other water, between the observer’s station
and the distant object.

Particulars and prices furnished on application,
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Casella & Co.,

Fia. 17.

Anderson's Improved Slide Rule.

This rule is similar to the ordinary slide rule, and consist,
of upper and lower limbs between which travels the slides
noglaged eursor with hairline working over all. The seales,
however, Instead of actually, or mentally, forming o series
in one hovigontal line, as in the ordinary slide rule, are spht
up into series of parallel lines, the geaduations of cach line
being separated from those of the vext by a common geo-
metric ratio,

The instrument is eight times as accurate as the ordinary
slide rule, equally simple to use, and with the aid of conver-
sion tables can be made available for ecalenlations other than

decimal (duodesimal for quantity surveyors, for example).

A Special IHandboolk (priee, separate, 11, 6d.) with useful
conversion and other tables and figures accompanies each
slide role, which is packed in a neal cardboard box.

Fie: 17;. Priow Complete .. .. .. £1 1 @

Box and sstage, Gd. extra.

Other Shide Rules, Caleulating Instruments, ete.



i, 13, & 15 Rochester Row, London, S.W XV

C. F. Casella's Patent Recording Anemometer.
[ Sea figure on back tover.)

In this instrument, the veloeity of the wind and the total mileage are each
recorded on o chart fixed to a dram rotated by clockwork. The number of

miles is also registered on a separate dial,

PHI'ER LR} T om LR 4% ] Cl = 8 -E';:HJ!

C. F. Casella's Patent Wind Direction Recorder,

Corresponding in size and general appearance with the sbove Anemometer,

PRI o Teal il e elad Gni ke
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Other Instruments manufactured by Casella & Co.

Engineering and Surveying. Transit Theodolites and Theodolites
— Pacheometers—Dumpy and other Levels—Pocket Altazimuths—Azimuth
Compasses — Repeating Cireles —Tide Ganges— Corrent  Meters— Mountain
Barometers— Hypsometers— Anercids (Field's and others)— Circumferentors—
Miners” Dials—Levelling Staves —Chains—Pentagraphs—Planimeters—Station
Pointers—Protmctors —Uompuating Scales—Plotting Seales—Drawing  Instro.
ments—Parallel Bulers—Architeets and Engineers' Curves—Steam and Prescure
Gauges— Richards’ and other Indicators—Gun and Torpedo Directors.

Meteorological, Barometers (Standard, Photographically Reeording,
King's Recording, Aneroids, Fortin’s, Kew pattern, Long-range)—Thermometors
(Standard, Max., Min., Earth, San, Radiation, Photographieally Recording,
Poeket)—Hygrometers (Dry and Wet, Daniall’s, Regnault’s, Dines’}—Anemao-
meters (Dines’. Robinson’s, Beckley's, Embossing) — Helio-Pyrometer— Rain
Gauges (Ordinary, Enginesring, Recording)— Actinometers— Sunshine Recorders
—Cathetometers,

Nautical. For Ships and Yachts—Sextants— Marine Barometers
Aneroids—Compasses—Artificinl Horizons—Quadrants—Logs—Deep-sea Thor-
mometers—Sounders —Hydrometers— Telescopes—Chronometers— Binoculars.

Electrical and Physical Apparatus. Gualvanometers — Eleotro-
meters—Resistance Coils —Keys—Batteries—Mechanical and Mercurial High
Vacuum Pumps, &c., &e. '

Magnetic. Magnotographs—Magnatometers—Dip Cireles—Fox's Circlos
- Goolden-Casella Dipping Needle Instrument, &e., &eo.

Astronomical, Telescopas—Equatorials—Transit Cireles—Chronographs
—8un Dials—Spectroscopes.

Medical. Clinical Thermometers—Air Meters—Spirometers—Microscopes
and sccessorics.

* Y This list is naturally for from ecomplete, but it illustrates the chief clusses
of instruments made by Meers. Caeella & Co., who will be happy to answer any
engquiries comesrning the above or any other apparatus or tnsbruments.

ToRI0 Imy. m .
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