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PREFACE.

HIS list includes most of the Physical Instruments, other than Electrical
Instruments and Thermometers, which we are regularly making at the
present time. The prices of a large number of instruments in the list have
been greatly reduced; especially in § 4, Mechanics. A schedule of the other

lists which we publish is given on the inner page of the front cover.

It may be pointed out, moreover, that the regular types of instruments
catalogued in these wvarious lists represent only a portion of our output. We
are constantly called upon to construet special instruments and apparatus for
research in laboratory and observatory, for investigating and controlling in-
dustrial operations, and for educational purposes. In many cases we have also
furnished the designs for special instruments. A few examples are described

in the last section of this list.
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§ 1. GENERAL LABORATORY EQUIPMENT.

1001. Apparatus Cabinets, of the highest quality, made to order only. Estimates will be
given on specifieation of requirements.

1002. Laboratory Stands, in three sizes (see illustration). We have felt for some long
time that the stands in gencral use in the majority of Laboratories are far loo weak and lacking
in rigidity. We have therefore designed a series of stands and clamps which will firmly support a
considerable weight ut fairly large distances from the centre of support. The bases are drilled and
Efil]t‘ltr(‘:l'ﬂllﬂk, so that tll[-‘!_‘,.’ can be sercwed down if desired,  For c];],n‘:ps gee Noo 1003,

|' L

IO =™

?5 OTRS .

Mo, 002, 7 fill sive

Diam, of Fillar Height of Pillax Py 1 Code Word
1002 a. a1 mn ) 35 em, 3=, 94d. 0.90 4 Tiport
1002 b. 216 mm,} TH om. Gs. 64. LBO o Frnpost
1002 c. 17 (25 mm.) 100 ¢, Oz, Bd. 230 Linpress

Longer pillavs can be fitted at o small additionnd eost.

1003. Laboratory Stand Fittings, for use wich laboratory stands Nos. 1002, b and o {2ee
illuatrations).
A, Pillar blogk, for clamping upon the pillar; drilled with three mutually perpendicular
holes with set-serews for holding clamps, ete, i " 4s. 6d. %110 4 faretede

B. Connector, drilled with three holes {two parallel, the third perpendicular to them ),
for use espeeially with the plain lengths of rod (E and F), and enabling any of the clamps, ete.
Lbelonging to this set to be held firmly at any inclination. These connectors are also useful for
clanping two lengths of rod together so as to form practically one long piece.

33. 0Od. $0.75 o Ineise

(. Vee-bracket, for holding firmly, but without undue strain, a telescope or any such

instrument as requires to be sighted in a definite direction, 4a. &d. $1.10 4 Inclip
. Clamp, for holding firmly at any inclination pieces from 60 mm. diameler down to
nothing ... Ba. B&d. %1.80 Incoy
1



The Cambridge Scientific Instrument Co., Lid.

E. Plain rod, 200 mm. long

6d. $0.12 d Tneome

1z, Od. £0.24 Tndare

Face plate, drilled and countersunk so that a beard vr ether woodwork may be serewed
In setling up apparatus for temporary use, this fitting is oftem highly convelient,

l1s. Bd. $0.40 o Tnedens

F. Plain rod, 400 mm. long

(s

to 1t

Mo, 100d8. 4 full size, Moo 1005, foll sixe,
H. Flat circular iron table, 180 mm, in diameter

3z. 0d. $0.7b o Lrdeedd

J. Torsion head, with circle divided into 10 degree divisions,

16s. 6d. $4.00 o et
This i similar to No. 1002 A, bot with the addition of
a screw by means of which the vertical rod can be rotated, so that the seribing styles of two

or more instruments can be simultancously brounght into contact with o recordinge deam.
dram s movitig quickly, this arcan

1004, Adjustable pillar stand.

If the
gement 1 often most convenient,
18s5. 0Od. ﬂ‘:‘i"lﬂ i .‘irl‘lr‘pmm
1005. Simple form of the above with adjusting lever in place of serew,
7a. Od. $L.70 Ailjugets

1005 a. Tripod pillar stand, as illusirated.  The pillar s 37
(16 mm.) in ciameter, its length (A) being 3% em.  Similar stands of
other dimensions can be supplied to order,

4s. 6d. $1.08

Ligure

No. 100562, 3 foll size,
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Geometric tripod stands. These stands, designed by Mr C. V. Boys, F.R.B., are especiully
adapted for supporting pieces of apparatus, such as galvanometers,
lamps, &c. By their means a stand of any desired height may
be made, each tripod making geometric contact with the one im
mediately below it. A triangular groove is formed on the upper
surface of the tripuds inte which the levelling screws of an instru-
ment may be placed. The stands are supplied in two sizes :—
1006a. Bmall Sizge: Distance from centre of treipod to centres
af feet 75 mm,
A set of 1 dozen consists of :—
9 stands, 75 mm. high,
2 stands, 23 mm, high,
and | stand, 26 mm, high, to which a metal table 1535 mm. in
diameter 15 fixed.

Noa, 1008 a, 1008 5, 'rﬁr. .Iu.:.lneim. In lron, per set of 1 doz 12s. 6&d. $3.00 o aninal
In Brass, per set of 1 doz
£1. Ta. é&d. $6.70 c Awltres

1006 b. Large gize: Distance from centre of triped to centres of feet 1756 mm,

A set of 1 dozen consists of :—

9 stands, 70 mo. high,
2 astands, 36 mm. high,
and | stand, 36 mm. high, to which a wooden table 33 om. square is fixed.
In Tron, per set of 1 doz .. £2. 0s, 0d, $9.75 ("anondstic
In Brass, per set of 1 doz £b. 10z 0d. $26.80 ¢ Arwlwort

1007. Burton's levelling stand, of geometric design (ses illustration)., This rests upon three
solid toes, either on a tahle or om a pile of Boys' geometric tripod stands (large size, sea No.
1006 5}, A gimbal construction provides for independent levelling adjustment aboul two mutually
perpendicular axes. The adjusting screws, being independent of the toes on which the apparatus
stands, can be sel with the greatest freedom and delicacy, sideshake of the mahogany top being
entirely absent. The advantage possessed by this eonstruetion over the ordinary arrangement of
throe foot-serews for levelling will be readily apparent; sinee any lecseness in such fuot-serews
involves a corresponding sideshake in the table; so that closely-fitling screws have to be used
which are often difficult to adjust with the necessary fineness, or without some bodily displace-
ment of the whole apparatus upon the work-bench. Moreover the advantage of having the mutually
perpendicular levelling motions truly independent will be appreciated. This stand will be found
most  convenient for supporting temporary apparatus requoiring to be levelled, and it is to be
especially recommended for such fine work as Tord Rayleigh's water-test for the flatness of an

optical surface. The table (indicated by dotted lines in the figure) measures 30 = 30 cms.
£1. 0s. Od. $490c¢  fufic

Mo, 1007, 1 full eize,




4 The Cambridge Scientific Instrument Co., Lid.,

§ 2. SPACIAL AND ANGULAR MEASUREMENT.

Standard scales. Of nickel steel, 6 mm thick and 25 mm. wide, divided into un]]i:‘net,rﬁs;
Jer that they may hang vartically.

in mahogany case. A ring is fitted to each of these scales in or

Nao. 1008, 1 fall Rz,

peceived from  the National Physieal
ipaved with the Laboratory Standards,
1° (L helween the tomperatures

The {following is an extract from & certificate recently
Laboratory for one of these scales:—*“The Scale lLas been o
and its coeflicient of expansion has heen found to be 00000012 per

g
i® and 33 C.

“The absolute length from line 0 to line 50 has heen found to be : 50003, ems, av 07 €,

¢ The scale has been immersed in water for 48 hours and shows no sign of oxidation.”

1008. 50 cm. long " . £2. bs, 0d. $11.00d  Frank

1009. 100 em. long £3. 0s. 0Od. $14.60 Flaren

Standard metres of invar steel. These arc made of an alloy of stes eondaining 367 of
nickel, introduced inte Metrology as the vesult of experinnents made b the Sivres Tnternational
Bureau of Weights and Measures by D Guillesume.  The pringipal advantage of  this alloy is
its very slight expansion with temperature, between one #ich aud onetenth of that of platinum,
it takes a fine polish, and is non-oxidisable in dry or winist air.

1010. Standard metre scale of invar steel, 10w thick ared 20 . wide divided into
gma. and the first decimetre into mm, L. 211 10s. 04 $568.00 o Frantie

101l. Standard metre scale of invar steel, H form, divids] in the neatral zome (seo
illustration), The divisions are millimetres, the first and lust . being subiivided into tenths,

£14, 10s. 04, ST0.60 u Fraternize

Koo W11,

1012, Vertical stand for supporting the above scales
£3. 0z, Od, +14.60 o Lisge

Certificates from the National Physical Laboratory can be supplied, at cost price,
with any of the above scales.

1013, Boxwood metre scales, square edges, millimetres on one side, lenths of anineh on
the ather.
Each .., l=. 6d. =0.36 4 Infuse
Per doa. 15s, &4d. =3.B0 o ligpeat

1014. Millimetre paper scales, 500 mw, long. To avoid the error due to shrinkage, these
are printed dry on stout paper from a carefully divided copper plate, |
Each 6d. 012 d Freehooter
Ditto Per doz. .. 48 Bd. $1.10 4

Frevedman
1015. Bar callipers, measuring on one side up to 12 inches by thousandihs of an ineh

and divided on the other side to vead to 02 millimetre. Jaws 175 el lomg, width of '-ul.':a

03 inch when closed, In Moroeco case complete ... £4. 0s. 0Od. $19.50 .?.: ;

Lmprimig
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Instantaneouns dial micrometers, most convenient for obtaining rapid and aceurate measure-
ments of small diameters and thicknesses, The juws are opened by light pressure upon a thumb-
lever, and close upon the piece to be messured when the pressure is withdrawn, These micrometers
are used in onr own shops for measuring the diameters of gquartz (ibres, and for testing their
parallelismi,  They will be found especially useful for measuring the thickness of min-r'ns.'nnpn

cover-glasses, ate,

1018. With eapphire jaws and thumb lever, opening to 2 mm., value of one complete turn of
the index 01 mm. and value of each division ‘001 mmi, in box complete as illustrated.

£4. 2s. 6d. $20.10 4 Tmprohity

Wee 1016, 3 full si=e o 1016 4.

10168 a. With stes] jaws and without thumblever, opening to 50 mm., value of one complete

turn of the connter 4 mm., value of ench division 01 mu., in bux complete as illustrated.

£2. 16z, 0Od. $13.40 4 frprandent

1017. Optical calliper, an instrument constructed on the opticallever principle.  The opening
between the jaws is freely accessible from one side, the jaws overhanging the other parts of the
instrument.,  The depression of a frietion-tight lever allows the jaws to be closed by a very small

constant foree, all undue strain and shocks being avoided. Price on application.

Brown and Bharpe's micrometer callipers. The ratchet provided in certain cases is for
preventing undue pressure on the faces of the gauue

T 1018. Halfinch steel gauge, reading to 001 inch, in case.

Withont BEatohet With Batchet
£1. 1z. 04.4 $5.10 & Forenost £1. 3s. 0Od. $5.60 & Fantlet

Ko, 1018, Tull size,

1019. 13 mm. steel gaugde, reading to 01 mm., in case

Without HRatehet With Hatchet
£1. 1ls. 04. $5.10 & Fortunise £1 3= 0d. £5.60 fHingehre
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1020. One inch steel gauge, reading to '001 inch, in case.

Without Ratehoet With Hatezhet i
£1. 5s. 04d. $6.10 Forsando £1. Ts. 0Od $6.60 b Pogsifizerd

Mo, 1020, Fuall size.

1021. 25 mm. steel gauge, reading to 01 mm., in case

Withont Ratehet With Hatchet
£1. 58. 04, $6.10 & Canoneer £1. Ts. 0Od $6.60 0 Ligupond

Micrometer callipera. A cheap but good form having o bow of Tsection with the wuvil
formad solidly on the steel frame, the adjustment commonly made by an anvil serew being affectel
at the other end. The figure shows the 1 ineh calliper, full size, which measures from 0 to 1 inch
in thousandths,

1021a O to ! inch 15a. 0Od. $3.65 1 Jownin
1021 b, O to 1 inch . 17s.  Bd. $4 25 b foti
1021 c. 1l to 2 'I-.Hl.":h".?!f‘u i 17=. G6d. $425 {r f?'n’u-’ll:,'

Wi e
o T i

Wo, 1021 a, Full gize.

1022. Cup micrometer, for measnring small vertical movements, to onehundredth of o
millimetre.  Useful in many cases where o cathetometer is commonly used. A cup is fixed o
the upper end of the micrometer scrow and is partially filled with oil. A needle 15 then attached
to the object whose movement is to be measured, It should be vertienl, with the peoint downward,
and directly over the oil cup. The micrometer screw is turned and the reading taken when the
needle point is geen to touch the surface of the oil; the image of any chject refleeted in the surface
of the oil being distorted at the moment of comtact. Tt 1s sometimes more convenient to place the
oil cup on the object to be measured and to fis the needle to the lower end of the micrometer
gerew as shown in the figure. In ease. £4. 41 0Od. F20.50 ¢ Hefuall

Stand extra (see p. 1, No. 1002 a).
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1023. Measuring machine (see illustration). The micrometerscrew is of comparatively open
piteh, with a correspondingly large divided head, read by means of a vernier.

The main screw ean be rotated for quick movement by a knurled nut at the end of the
spindle.  For slow movement, a fine adjustment screw is carried on an arm which can be clamped
to the wheel, at any point, and thrusts against the bar provided on the front of the head.

Readings are given to gy of an inch,

By reversing the fine adjustment arm, w0 as to use the back thrust bur ws a positive stop,
and setting the machine to a size, comparisous of any number of picees of the same size can be
obtained by observing the posilion of the hubble on the spirit level, which is seen on the tail-stock.

When so ordered the machines ave fitled with Rules and Microscopes as figured, The rules
arve of invar and are graduated in inches with wiceoseopic lines,

liests for supporting end rods on the eentre of the bed are supplied with the machines.

Complete with Bulg

Crapanciny Price E Conls Ward and Microrsope 4 Code Word
1 £35. Os. 0d. 170504  Jastl £50. Os. 0d.  243.50h  Jumbee
i £50. 0s. 0d. 243.50 7 Houst £70. 0= 0Od. 341.00 4 Jangler
18" £60. 0= 0d. 202.20 4 Jarwler £85. 0a. 0d. 414.00 # Jeerigon
The alwve prices include Polished Hardwood Case.
&

Noo 1024 L fall size. No. 1023, 3 full size

1024, Quincke's microscope cathetometer. The differences of level are read by o micro-
meter eye-plece placed in o horizontal mieroscope of small magnifying power. The eye piece scale
has 5 mm. divided inte 50 parts, and figured. The microseope frame, which can slide abour on
a small glass table, i placed borizontal by means of a spirit level.

£6. 0=. 04 $29.25 ¢ {farrihon

1025. Miecrometer telescope, as nsed by Principal Grifliths, F. RS, for reading thermometers,
The telescope is supported by a carriage shiding on a vertical steel rod fixed to a cast-iron tripod foot,

The teleseope has sn object glass of very short focal length and may be described as a very
low-power microscope. A finely ruled glass seale i3 fixed at the focus of the eyepiece and the draw
tube is to be adjusted so thai M divisions of thiz scale correspond to one millimetre or one scale
division of the object examined (sec illustration). £5. 10s. 0d. $26.80 ¢ Forsoemy
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1026. Telescope and Scale. The scale is 40 cm. long, divided in millimetres and figured;
it can be placed either horizontally or vertically and adjusted to horizentality or verticality by
means of a foot screw; it can also be shid lengthwise in its clip.

The telescope can be tilted,

Both telescope and scale can Le swivelled round or adjusted in height upon the vertieal stem.

Price complete, with iron stand .. £3. 17s. 6d. %18.90 Hearephty

% i with brass stand .. £4, 25 84, $20.10 o Hautenr

and clumped at any inclination,

Mo, 1025, § foll size. No, Ueds. 1 Fall sien.
- 1026 . Nernst _La.mp and ']_I'ranspa,rent Beale, for use with wiy  reflecting  instrument.
The lamp is enclosed in tube which s readily adjustuble ws o heizht and  direetion, The
apparatus can be used without darkening the room, and ean be veadily sel in ans Uirection

The scale can be placed horizontal or vertical : it ean alsn he l'Ll Fenwihadse. in i Ji
e : e sl lengihwise in its clips, and

To stand on table as illustrated, or to fix to a wall. £2. Bs. 0d $11.00 ¢ {{ectelyrivcy

THL ERSMHRGGE  FOENET L s RUMEST LY LT

Noo 1026 8. 4 fall size,

Lamp mounted on stand, as above, but without seals. (IO volt lamps are supplied unless

otherwise ordered.) ... " £1. 10s. 0a. $7.30 d Lippitude
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1027. Comparator. A horizontal tubc has a slow traverse of 40 mm., directly resd to
0l mm. on a micrometer head, A mieroscope carrying cross lines can be clamped at any point
of the length of the tube, and may have its axis vertical, horizontal or inelined as desived (A4).
For supporting the object under examination, a small sliding table with ceatring  adjustments
i provided. A tripod stand (with three levelling screws, not illustrated), enabling the instrument
to be used as u Cathetometer is also supplied (£). Complete with triped stand.
£12. 105 0d. $80.90 Forlmyping

1 full sime. Mo, 1027,

No. WY, iy full size, No. 1030. $ full size. No. 1031, , full size.
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1028. Cathetometer. The tripod foot has levelling serews, and 1s provided with two spirit
lavels, The telescope is supported by a carriage gliding with geometric contact om a vertical steel
rod 75 em. long fixed to the tripod foot. The telescope is furnished with a level, and has a vertical

slow motion. Tts clear aperture is 25 mm. and working dislance from | metre to infinity.

£10, 10s. 0Od. $61.20 « Formalizm

1029. Cathetometer, with heavy column 115 metres high torning on its axis, The seale
-« divided into millimetres, the vernier reading to gy mm,  The telescope lias rack and pimon
focussing and sensitive spirit level, The object glass is of 27 mm, apertare. Headings may e
obtained at distances ranging from G0 cms. to intinity (sec illustration).

£38. 0= 0d F$185.00 o Formic

1030. Table cathetometer. The vertical support of this instruwment is # weldless steel tube
standing on a tripod foot, fitled with spirit Jevels. The telescope has an object glass of 25 .
dismeter. The seale iz 50 em. long and divided to millimetres, A novel arenngement 15 ficted for

subdividing the scale readings to 002 mui. {see illustration).

£40. 0z, 0d. i‘lgésﬂ h (ririllofel

1031. Cathetometer, for use in conjunction with a standard scale. The whole pillar can
furn shout its axiz, and can be raised or lowered micrometrically through & vertical raoge of
25 mm. ; the readings of the micrometerhead being used o subidivide the seale readings, The
vertical range of the telescope wpon vhe piliar is 50 cm, (see lusteation). .

£13. 15s. 0Od. }6T7.00 ¢ Kermes

1032. Star-photograph micrometer (see illustration) his instrument is & modified Eorm
of that which was criginally designed by Mr A, 1L Hinks and supplied by us to the University
Dbservatory, Cambridge, England., Its funetion is to determine the exact coordinates of a st

*.

1"}

e

M

: Lognirie !
-

HL .-_uﬁalll':"

No. 1082, 1 fall size

or other celestial object u AT rraphi e (L« 61y i o
. ] : pon |nhﬂl,1:|.,f__.|:&phm plate (4" < 61") impressed with a standard réseau,
The plate is mounted in & frame which enables it to be traversed in its own plane parallel to
either set of rése ines o ire / foro AR el e
" an lines s 1""-*]‘“_”-‘11 A microscope is rigidly carried by a hracket attached to
the same frame, and serves for viewing the photograph, The chjective of Lhe microscope iz =
S - - - 0
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arranged as to produce unit magnification, a special adjustment being ineluded to secure this result;
thus in the second focal plane of the ohject glass, a real image of the photographic plate with
the riseau upon it is projected. In this foeal plane also is a finely divided scale which serves
to measure to the nearest gy . the distance of any star image frowm the nearest adjoining réseau
line, Finally fractional parts of % mm. are determined by traversing this scale in the focal plane
by means of a fine serew with micrometor head. The réseau linos arc generally 5 mm. apart, so
t-lJtth the co-ordinates of a slar inage are read to the nearest D mm, by means of the vésean, to
the nearest . mm. by means of the scale in Lhe secondary focal plane, and fractions of i mm.
by means of & micrometer serew. This arrangement is found to be susceptible of a wery high
degree of aceuracy, any errors of piteh in the micrometer screw affecting only o smull term (less
than G mm.} in the ohserved co.ordinate, The errors of this instrument have heen fonnd to be
inappreciable,  (See “ The Cambridee Machine for Measuring Colestin]l Photographs,” by A, R. Hinks,
Monthty Notices, Roy. Astron. Soe,, Vol Lx1. p, 411.) £125. Os. 0d. $60875%  Kirkman

1033. Star-photograph micrometer (see lustration] for plades 61 in. x 6} in, of less
elaborate constrnetion than the above, but eapable of doing hizhly accurate work.

£60. 0s. Od. $243.505  Kitling
1033 a. Ditto, ditbo. for plates 12in, = 10in, £70. 0s. Od. $341.00 4 Lprreity

Nu, 165.’-}. ¢ fall mize,

1034. Co-ordinate comparator. TFor determining the co-ordinates of any sclected points
npon a guarter-plate photograph or the like, with au aceuracy of 0401 mm. [see illustration),
£12. 10s. 0d. $60.80 & Kneegrrre

1035. Screw Measuring Machine, for delermining aceurately the errors of serows up
to 4 inch (125 mm.) diameter, as supplied to the National Physical Laboratory, to the Japanese
Government, (o Messrs Ludwig Leewe & Co, &e  The elements which can be measured are:

Fxternal diameter |

Diameter at root of thread ;

Fiteh ;

“ Effective diameter” (of WV-threads);

Inclination of side of V: .
ax well as the variations of these quantities from ono part of the thread to anothor (sce Eagineering,
November 13th, 1903). ... £52. 10s. 0d. $255.70 ¢ Dinprrple

22
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1036. Dividing machine for making straight scales of any length ]!:F.ﬁ lenl .:.y f_-.;:;-:. 'r];];l:ﬂ
screw 18 of 1 mw. pitch and traverses a sliding carriage carrying the engraving I“'L‘]I 5 ;H "-'I 7
metal nut is hinged and split so as to be readily disengaged from _Ll""’l SHEN 1036 il I::l;:“:_
traverse. The bod and fittings are of a specially rigid character, Special clanps Ifm' .l”flj‘g HEe:
mometer and barometer tubcs and flat scales are supplied. The micrometer head is divided into
200 parts. Tengths can thus be measured to 004 mum. {see illustration).

£59, 15a. 0Od. S291.00 o Fleeabaiein

e HOnA. 3 oFall Ehe.

ITTT e
T !IulHiluuillh !

Noo 10350 b tull wize.

1036 a. Ditto, ditly, with microseope attached io the cArringme,
£62. 158 0d. $3056.60 «

Neyalone
This machine is strongly recommended for wimeral

laboratory worlk,
1037. Ditto, ditto. To divide a maxirgum length of 50 et including microseope.

£67. 15z 04 $316.40 4

PR
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1038. Ditto, ditto. To divide o maximum length of 100 em., including mieroscope.
£79. 16s. 0Od. $373.80 « Life

1039, Btep by step dividing machine, uwful for dividing verniers and short scales. The
graving tool is carried at the cod of a long arm, and the seale fo be divided is mounted on a
earriage whose advance at each step is determined by means of a miecrometer screw (see illustration).

£6. 10s. 6d $31.80 ¢ Desevying

FAAICE T01ENT 1 HETFMER

Mo, 1089, L Ml slee

1040. Spherometer {see illustration). For each
division of the micrometer head the point of the serew
advances by 0002 mm.  The legs are removable, and ean be
serewed into either of two sots of loles.  In the inner posi-
tion the feet lio on o civele of 145 em. rading, in the outer
position, 3 ew. radios.  In reading the whole Lurns and parts
of a turn, engraved lines {not edges) serve as the respective
reading marks,  In mahogany case

£4. 48, 0d.  $20.50 ¢  Kuabby

Moo MY, Lull siwe.

1041. Amsler's planimeter, * compensation ™ type (see illnstration).  The pale arm can be placed
on either side of the wracer armn, 20 that by taking the mean of the measurements made in these
two eases, any swall ervor due to imperfect alignment of the axis of the voller may Le eliminated,
Adjusted for 1 vernier unit only, bevween 5 and 10 square mm, (02016 square inch to 0-0125
square inch) as desired, length of pole avm Iem. (747) length of tracer arm I8 em. (61%);
the adjustable piece ecarrving the tracer i made of Geewan silver and serewed on the tracer arm
from underneath, it has a graduation in } mm, on which an index mark indicates the length of
the tracer avm. Holler of nickel steel gradusbion of the roller and counting wheel on eelluloid ;
convenient winged handle aoud support with testing rule sod case,

£2. 13s. &4, $13.00 Inaidalls

H.Ys

Ko, 1041, } full size,

1042, Amsler's planimeter, " compensation” type, with graduated tracer arm provided with
vernier and micrometer adjustment, adjustable for values of Lhe vernier unil between 10 and 2
square mm,, adjusted for 4 to 6 wvernier units or settings of the tracer arm, Measuring roller
and ecounting wheel as for No. 1041, table in the case, showing the values of the vernier unit,
sotbings of tracer arm and constants, pole arm 1% e, (717) long, winged handle and support, with
neat case and testing rule, and with a convenient adjustment for placing the axis of the roller
and tracer arm parallel (see illustration). £3. 14s. 0d $18.00 ¢ Inamorato
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1042 a. Adjusted for both metric and English units.
£4. 0s.  0Dd. $19.50 « Fienition

.
Mo, 1842, E full sixe. e
1043. Spirit-level tester. For measuring the value of the mraduations on a spirit-level tobe
The tube iz placed on a stand which can be tilted by means of an aceurate screw, the latter
being provided with o micrometer head divided on celluloid, each division of which cprresponds to
a tilt of sne second (see illustration—the design of the instrument has been greatly improved
siner the illosteation was mealde). £3. 174, B4, $18.90 ¢ Furish
.'1? 1-_1'_—‘ =
L Ty, kP -
”:}mmmmm '
1
Fo. 1045 3 full sixa,
M
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§ 3. RECORDING AND TIME-MARKING APPARATUS.

1044, Kymograph. Ludwig’s model, driven by clockwork. This instrument has been en-
tircly re-designed and is fitted with a very efficient form of governor, The elockwork is arranged
to feed the revolving drum along its axis, or if desired the drum can be caused to revolve
without axial motion. The drom may be placed at any angle.  The illustrations show the drumn
as userd vertically and horizontally, The surface speed of the cylinder ean be varied by means
of friction wheels and vaviable gpears from 85 mm. per second to about 20 mm. in e minute,
The deum is 130 mm, high and 160 mm. in diameter.

Inclading stand for smoking the paper on eylinder

£30. 08. 04 $146.10 ¢ Afiaes

] Full siaes, Mo, 1044, + full size.

g

1045. Kymograph for use with a motor or quick running eord
{sec illuatration).  The drum is 150 mm, high and 160 wmm. in diameter,
and can easily be removed when it is required to attach and smoke
the paper. The mechanism iz 20 arranged as to give ten different
specids.  The dewm will rotate in either direction, and can be made to

foed slowly along its axis, thue giving o helical teacing

£13. 0s. 0Od. %63.30 ¢ Abodue oy

This Kymogeaph can be supplied with an  arrangement  for
earrying a long sheet of smoked paper at an additional cost of
£3. 10s. Od., or for continuous paper at an extra cost of L3 10 O

apiDq Tl THET CF L2 CAM Et.l |
I

No, 1045, ] full size,
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1046. Simple drum. The eylinder is 130 mm. high and 160 mm. in diameter, and iy fitted
with w pulley for driving by a wotor £3, 0z 0d $14.60 = Aboard

1047. Chronograph for laboratory use. A strip of Morse paper 125 mm. wide is drawn

by means of a motor under thres pens artiched to the armatures of two electromngnets.  One of

these electromagnets can be tonnected to a elock making contael every secoml; the other being
used for recording the events under observation. 'The movement of the paper

L3 . - " T L s sR Ll
stopped whilst the motor is ronning ... £15. 0s. 0Od. $73.00 « Clayperiter

ity the markers avd inking roller have

can be started or

[T'he illnstration chows the earlier form of the instrune
now been replaced hy pens|

¥oo 1047, - full sine.

1048. Spare reels of Morse paper, euch .. 1s. Od. $0.24 Carpethay

1049, Chronograph stop-watch, as illustrared.  The
chronograph movement is started by pressing upon the erown,
and stopped by pressing a gocomd  time, while o thivd prossie
relurns the pointer o zero, ready for anoller observiatiog,

£1. 2s 64 $5.50 o Tnetaity,

Moo dodd, Full size.

1050. Chronograph, Hough's printing. As designed by Professor O W, ITough, of the
Dearborn University, Evanston, Chicago, and v vse ool the Durbam Ohservatory, Enq:ln,nﬂ. The
time of any given occurrence is automatically printed by means of Lype winwhj Anxtﬂ;:rser‘r'ati{:nr1
may be made and printed to within (loth of a seeond.

Lo vrder,

1051. Glazed PRpEY ﬂ,l’_‘.r*l‘.l]‘.qtﬂy FIn o size sl one ond F—?‘-““"“H] vendy  for mse with ounr
Kymograph eylinder 130w, high and 160 mm, in diameter 1 —

& Blowler aml bettey quality
100 sheets 5a. 0Od. 1.20 Ao Gs. Od. 150 d Abgolver
500, 17s. 6d. 4.25 Aberisy £l 1s. 0d. 5.10 Abstruds
1000 , £1. 125 6d. 7.90 Abgoond £2. 0s. 0Od. 9.70 4 Abatruisty

1052, Ungla,zed‘pa.per for continucus paper Kyvmographs 127 mm. wide, in rolls aboat 250
metres long .. .. per roll Bz, 64. F1L.35 o Aecompaiy
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1053. Unglazed paper 127 mm. wide, in rolls about 10 metres long.
per roll Os. 104d. $0.20 4 Accompliah

1054, Glazed paper 127 mm. wide, in rolls about [0 metres long.
per roll 1ls. Od. $0.24 4 Accordable

H L

Ha. 1065, Full gize, Ka. 1066, Full gize,

1055. Glass recording pen. (See illustration.) This is a small glass vessel ending in a
fine hent tube, the capillarvity of which is sofficient to maintain a minule drop of ink at the
writing puint of the tube. There is no difficulty in keeping ink at the point however quickly the
pen may be moving. At the same time the pen requires no attention when once started ;[ it is
cleaned by immersion in aleohol.  The clips by which the pen is attached to the style of the
instrument are made in twa formg, oneg (A) for use when the pen 1z attachad o the writing arm
from the side, and one (B} when fixed from the top or bottom as in many recording gas and

water meters, When ordering please state which form of clip i3 required.
1s. 0Od. $£0.234 o Delving

1056. Glass recording pen, large size, of sullicient capacity for a4 one month's record,

2s. 0Od. 20.50 o Tulataeg
10687, Bottle of aniline ink for use with the above pens. ad, 5012 4 £ ha fereaa

10568. Tuning-fork stand, as illustrated, for holding any of our electrically maintained tuning-
forks, With electromagnet and mercury-cup contacs breaker, which can be kept elean by a stream
of water flowing over the mereury; provided with levelling and  all other requisite adjustments,
Without fork. £4. 4s. 04 £20.50 o difmixtion

IMETHUMES T GoMPAnT LTO, CAMEBRIDAE

Koo 1058, + full size.

1058 a. Tuningfork stand, as illustrated, for holding any of our electrically maintained
tuning-forks. Complete with electromaguet and mwercury-cup contact breaker, which are fully and
comveniently adjustable.  Withont fork, £3. 0s. 04 £14.60 Adfmonitory

; TH,,_N o T s 1

B

Ko, 1058 . 4 fnll size.




[
\
]

L

: ST e i,

18 The Cambridge Scientific Iustrument Co., Lid.,
1059. Induction Coil for the above. In place of the nsunl ﬂi.mpl-_-l mircuit o ;;m-.ril 1?1:1‘1;1&.11;1-

coil may be used. The primary circuit is made and broken by the vibration of Ehie: KK, o lnittl:‘
electromagnet windings are included in the spcondary cireuit. Thus the [orces ]r-.mumunm‘u. 8l . In
the fork approximate closely to ideal theoretical requirewents; the disturbance of the matural perioc

is excessively small, and so small a driving current is required that sparking 13 veduced to a S,
15s. 0Od. $3.70 o Kidnap

lﬂﬂﬂ Tuning-fﬂrka, to fit t'.hﬂ abave s Thipse 1‘L'|'.|:" are o ot i.‘i‘L['tfllu:r' ﬂ.-l'_l]ll!*u‘l'.l‘ﬁi aud
ean be relied on for accurate work,

Fork making 30 vibrations per second, .. £3. 0s 0d. $14.BD of Addopt
Fork making 100 vibrations per sccomd. .. £3. 0s. 0d. $14.60 J "!ff-’”_'f_**
Fork making 200 vibrations per gocond, .. £3. Ds 04, $14'6G d Adrift

Any of the above forks ean be fitted with slits for observing periodic  phenomena as in
Dr Dreysdale’s method for the determination of the slip of induetion motors (see Electricien, Aug. 25,
1905). Extea £1, 0s, 0Od. 4,90 Tahorn

1061. Contact breaker to interrupt the current ten tines per second A horizontal steel
spring fixed to a castiron stand oseillates and ecoanpleles contact by means of a wire dipping
into a mercury cup.  The intermittent current thus produced prases thronely an electromagnet placed
above the spring and keeps it vibrating (sec llusteation ) 17s, Bd. t4.25 ¢ Aduolition

N, 1061, 1 fobl size

1062. Clock, for making an electrie eontace at ewch second, Ly means of u platinum wire
dipping into a mercary cup, ... £9, 03 0Od. &0 75 Aedvares

1063. Brodie's time-marking clock, This clock makes o .||;:il~].; and definite eleatria contach
every second, or cvery twoa, ten, thirty, or sixty scenmcds as desived.  Uhe motion of the prendulum
is maintained electromagnetically and ean be readily staeted or stopped.  Ti pelished mnhagany ease
with glass front (see illustration). . £5. 0Os, 0Od. $24.40 o/

Cashiering

No. 1068. § fall size, No. 1054, b full size

it
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1064. Laboratory seconds clock, to stand on the table or hang on the wall of a laboratory.

The seconds dial is 150 mm, in dismeter (see illustration),

£1. 10s. 0Od. 57.30 ¢ Chaanbaoll

1065. Time-marker for smoked paper (ses illustration), with fine adjustment (not shown)
for approximuting to the recording surface. This ean be used with the currents from an Electrically

Maintained Tuning-Fork of slow vibration, Tn hox complete,
£1. 15z 0d. $8.50 « A flwrion

Mo, 10465, F full =ize,

1066. Double time-marker for smoked paper, with fine adjustments for approximating
to the recording surface, in box comnplete. £2. 102 0Od4. £12.20 -« Tmputahle

10687. Time-marker, Deprez signal, with finc adjustnient for approximating to the recording
surface.  In this formw the dlectromagnets are small and the moving parts extrewely light. 1t is
ngeful for recording small intervals of time on swmoked paper and for mse with timemarking

tuning-forks, In hox complete, £2. 10s. Od. $12.20 ¢ A forelnd

Moo 1ogd, § fall sias,

1068. Double time-marker, Deprez signal, with fine adjustment for approximating tno the
Thers are two small electromarnets whose sbyles have their writing points close

recording snrface.
£3. 15s. Od. ¥18.30 ¢ Halsier

together, In box complete,

For prices of stands for supporting the timeanarkers, see p. 1, No. 1002 a.

o—12
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§ 4. MECHANICS.

Instruments with the letter “E” placed after the number are of the form originally

designed by Dr Ewing, F.R.S., for use in Mechanical Engineering Laboratories.

the

1100 E. Extensometer (Ewing's Microscope Type), (seo illistration), for measuring
clastic extension and Modulus of Elasticity of specimens
of mwelal under tensile lests,  This instruoment can be
quickly applied to any test-piece, sni no part of it has
to be touched whilst the test iz being made

Tha illusteation shows the wsual form of the complece
instrument. The elips B and € ave sel ul B inches apart;
instruments lo take specimens of other lengths are con-
structed to order

The: displacement is read by means of a micrometer
geale in the ove-piece of the micrcscope, each division
corresponding to o Y
tion of Lentls of w division eeadings to 1o dnch may
be taken,

A sorew K further serves to bring the sighted mark
to & convenient point en the micvemencr senle and also Lo
bring the warl back if the strain 35 so lavge as to carry il

inch of extension so that by escima

oul of the Leld of view,
The instrument is spplicable to lavae or small test-

pieces, ardd ean be used on testing machines of vither the
vertical or the horizontal type, (Ree Ewing's Streogth of Noo 1100 B tull size:
Materands, po 78, University Press;, Cambridee,)

In polished wabozany case, complete, £27. 10s. 0d 513400 - Demarende

1101 E. Apparatus for Marking off Standard Length on Test-Pleces for measuremants
of elastie extenzion, for use wilth Extensometer, ax illustralel

£4, 0s. 0Od. 319.50 . Flearpo

No. 1101 E. 1 [ull size. Mo, 102 T, 1 fuls size,

2

1102 E. Ewing's Compression Extensometer (sce illusteation), Special form for ReasULrLE
the elastie compression of short blocks,  Bee Hwing's Steength af Materiols p, T8, .
J:ZE. Os=. od. $12175 it D-‘j.’lﬁ:rmr:'ﬂ:]t.'

1102 a. Apparatns for Marking off Standard Length on Test-Pieces fur the compres-
sion extensomecser, ... £5. 0s 04. $24.00 « Liriguns

1102 b. Flexion Indicator, as sjupl'-ﬁr:;] to Messre Diorman, I'erg e 1, T'*Tll-'il'”*'-?\].'l?'ﬂu;.{ll,
E]ngiu;ud, for [[]uusuring the deflection F'I"Ddllﬂf:’d in stoel Desins ].'I}' AT np]ﬂit‘ﬂtif_‘un of a4 known 1.;..;;.,.:].
ﬁwgrrjlug to requim—_:mﬁn!‘ﬂ from o £16. 0=, 0d $TES{] - Lt amer
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1103 E. Single Lever Testing Machine for use with Extensometer in measuring
modulus of elasticity in rods up to 2 in. (10 mm.) diameter, with assortment of rods of various
metals.  Length of rods 50 cmws. The maximum total load provided for is 12 tons. Ten weights
equivalent to v ton and four equivalent to o ton are supplied. See Ewing's Strength of Mulerials,

p- o8 (Bee illuatration.) . £18. 10g 0Od. $90.10 « Inchonta

———

ETiF ¥ r =
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1108 B, A foll size.

1104. ¥Young's Modulus of Wires, Searle’s Apparatus for Determining, and also the
deviations from Hooke's Law (see illustration).

The upper ends of two wires are securely fixed to a beam, and from the lower ends hang
two brass frames supporting the two ends of a sensitive level One end of the lovel iz pivoted
to oue of the frames; the other end of the level rests opon the end of & micrometer serew
divided and figured on celluloid.

Extensions in the length of the wire under cbservation can thus be read directly to 01 mn,

£3. 15s 0Od. $18.25 ¢ Clalogdiric

1104, & full saea. 1104, } full size.
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1105. Young’s Modulus of Wires, Apparatus for Determining (see illustration). ”"j;

- o E] ¥ i d T 1518
instroment is similar to that shown in Glazebrook & Shaw’s Practiond  Physies, and consists ﬁ
a secals, vernicr reading to fiftieths of a mm. on the scale, scale-pan, weight, and bracket to fix

to a wall for holding the wires at the top. Wires varying greatly in size can be easily and
firmly clamped, ... £1. Ts. 6Bd. £6.70 ¢ {oenedferd

1106. Comparison of Rigidity with Young's Modulus of Wires, Searle’s Apparatus
for (see Sl Mag. Feb, 1800). 'Two brass bars of square geetion weighing about 404} gr‘.‘imrt?ﬂ.‘:l
each, nro :‘-uSplmdn:»r] 'h}' means of looks, and are connecled by a known length of the  wire

whose modulus is required. Three wires of different metals are supplied with the apparitus

£1. 08 04 £4.90 « et tor

1107. Variable Inertia Bar and Bifilar Suspension. A horizentul tubulir Dar is sus-
pc]]ﬂcd from a ]ﬂ]‘mrﬂtr}r}r stand {aee No 100 ];.:] h:,r means of o owire or of a bifilar HUH[H!HRiUH.
The moment of inertin of the suspended system is inereased Ly two equal masses of metal which
are transfixed by it, snd en be advsted bengthwize of the b Ty Dl Means are provided
for veading aceurately against w scalc the positions of the metal masses. Thus n knewn change
iz made in the total woment of inertia of the Hystedn by iH]l;:LH:,' di.‘qpl!h'EHL’: the equal masses
inward or outward (hrough a pessured distance,  The metal masses can both e reversed upon
the bar, the apparatus being capable of giving, in the hands of a careful stwdent, w very accurate
value of the torsional coelficient of the susponding wirte or bifilar,  Means foe varying the  hifilar
suspension are provided, so that the laws of the bifilar can be veriiel A full explanation s
sent oub with each Instrument.

With suspension  bracket reeady for fiving ta laboratory  staml

£4. 168, 0Od. 323.15 i Luliter
Complete with stand ... £5. 1ls. 6&d. $24.70 4 Fricloreile

1108 E. Mazwell's Vibrating Needle for finding the Modulns of
Torsion of a Wire. Into a horioontal brass tube four olber egual fnles
can slide, and thus il up its whele length, Twe of these tubes are cmpty
and two are full of lewd. By placing the full or empty tubes oearest the
centre the moment of inertin is changed, aml observations of whe corresponding
periods of swing give the data requived, Clamps for working with dilferent
wires are supplied. Complete with stand as illusorated.

£4. 5z, Dd. F20.70 = Fepine

1108. Torsional Rigidity of Wires, static appnratus for detormining
The upper end of the wive iz held in oa torsion head, reading on s divided |
gircle, The lower end of the wire careics a light hovigontal rod, each eod
of which is attached to one of a system of three concurrent wires, which
enable known turning-moments tw be applied to the bar When displaced
by changing the turning moment, the bar iz restored to its original pesilion
by turning the torsion head, the wngle of torsion corresponding to a given
moment being thus direetly vead.

Complete on base ... £6. 08 0Od. $24.36 o Laelus

No, s B & fall size,

]
SN = T -ﬂ_
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1110 E. Torsion of Wires, Static Observation of (see illustration),
alzo serving for vibration pxperiment in measuring the modulus of torsion. A
true couple is applied to the lower end of the wire examined, the forces
composing the couple being transmitted by pulleys mounted on ball bearings,
and the angle of torsion read off by means of a pointer on a scale divided
in degrees. See Ewing's Strangth of Materianls, p. 86

£11. 10s. 0d. $68.00 « Deposed

1111, Torsion of Rods, apparatus for ohserving.  Very similar to
Professor Perry’s form.  The rod is elumped at the upper end, while its
lower end supports horimntally a large greoved polley,  To this pulley a
eouple is applied by means of two cords which pass over guide pulleys and
support equal weights.  Pointers can be attached at three pointz of the rod,
their positions corresponding  to  different  torsional moments being read off
o dhivided dials, .

With weight carriers, but withont weights.

£8. 0s. 0Qd. $39.00 ¢ Freeclited
1112 E. Apparatus for Measuring Modulus of Torsion in Rods

up to 25 mm, in diameter, and 64 cw, long, with two reading telescopes and
wirrors, for attachment to a wall, complete with assortroent of rods. A
seale-reading of 1 mm. corresponds to a torsional angle of 00071 radian.
The following weights are supphed : three 5 1b, two 21h, and one 11h  Hee
Bwing's Strength of Meterials, p. 86, As illustrated.

£20. 0s. 0d. £87.40 - Depeapled

rs MarruMi=l TFLTF

No. 1112 B, 7 full size,

1113. Knifg_gdge Brackets, of cast iron, suitable for f'lxing to a wall.

Moo 111010, % full aiee,

The length of the

knife-edge is 100 mm. Each Js, Od. $0.75 o Logboolk




24 The Cambridge Scientific Instrument Co., Ltd.,

1114. Slotted Weights for use with Single Lever Testing Machine, No, 1103 E, che.
if. % Code Word

E L £ Code Ward g %
1 1h. each 9 018 J Ineense 0-F Kilo, each 1 0 0.24 4 Tubieed
| e T 0.30 d Tuoenisor " 1 3 0.30 4 Tnrcaye
i b, ., 2 6 0604 Liceptor F = i 2 B 0.60 PR
i m, , 4 6 1.10 4 Tieest 5, . B O 1.204d Ineeit
i 1114 a. Hanger for carrying Slotted Weights. 3. Od. 30.72 ¢  Literalist

No. 1116 B, ¢ full size.

No. 1116 E. 44 foll size. -_"T'

- 1115. Elastic Bending of Rods, apparatus for observing, The rods can be supported as
I' beams or as cantilevers and loaded at anv point of their length. A smell cileup ean be attached
at any point of the rod whose deflection is to be observed, the measurement heing made by
adjusting the point of a micrometer screw so as just to make contact with the il  For reading
the changes of tilt at any point of the rod, a spirit level, with compensaling screw iz used,
the action being similar to that in No. 1104.

Complete with three rods of different sections. £9. 0= 0d $43.80 ¢ Treful

e ——

1116 B. Lathe-bed Apparatus for Experiments on the FElastic Bending of Rods,
whether arranged as beams or as cantilevers (ses illustrations), up to 123 cus, long, and for
measurements of Young's Modulus by bending, fitted with reading microscope having a wicrometer
eye-piece, and with jockey mirror for measuring the slope of the elastic curve with assortment
of rods and weights. See Ewing's Strength of Materals, p. 83,

£19. 10s. 0d. $95.00 « Cuustic

1117. Apparatus for Determining the Deflection of Beams. Thiz consists of two cast-
iron brackets which can be fixed to a wall, an iron bed, two movable supports with knife edges,
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casl-ivon block for use with cantilevers, stirrup, weight ecarrier, dial and pointer complete, as
tllustrated. ... £6. 10s. 0d. $31.65 o Celibacy

See Perry's dApplied Mechanics {Advanced), 1898 edition, p. 430.

Mo 1117, 1y full eize.

1117 & E. Apparatus for Deflection of Wooden Beams. Two knife-edge brackets are
monnted as illustrated, and she beam to he investigated is luid across them. A load being applied

centrally, the deflection produced is read off on a mirror-seale,
Complete with weights .. £3. 01 0d. £14.40 ¢ Likeneas

Ne, 1117 a B o foll =ize,

1118 E. Continuous Beam Apparatus, with two platform balances and loaded heam, for
experiments on the reaction at the supports of a continnous beam on threa piers (see illustration).

£8. 10s. Od. $41.40 ¢ Depressor

Ko, 1118 E, gy fall size.

1119 E. Apparatus for Measuring Extension of Wires to Rupture, for attachment to
wall,  Will wirrer, seale ote.  (See illustration.) £4. 5s. 0d. $20.70 ¢ Deterge
4
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1120. Apparatus for Observing Extension and Vibration of Springs, applicable to

| the measurement of “g,” with reading pointer, celluloid scale on steel backing with two spr_ing:«.
| £3. 0s. 04 £14.60 «f Literary

No. 1118 E. & full size. Koo 1121 E, 4 [oll size

1121 E. Apparatns for Observing Extension and Vibration of Springs, applicatle to

the measurement of “g,” with reading telescope, with two springs complete as illustrated.
£6. 0= 04d. $329.20 ¢ Dreplore

1122, Compression of Springs. An apparatus similar lo Professor Perry’s.  The spring
to be examined is placed in compression between a fixed bracket and a vertically guided cross-
head which ean be directly loaded: the corresponding compressions being read off to 07005 by
f means of seales aml verniers. Two coiled steel springs and ome rubber spring are provided,
£6. 0s. 0d. 524.35 4 Trrigate

1123. Helical Springs, Apparatus for Demonetrating the Law of. Similar to that
shown in Perry’s dpplied Mechanies, 1308 edition, p, ML (See dlusbration. ) o
£3. 1bs. 0d. £18.25 - Cengered '

|
| -

Ko, 1183, ¢ full sixe.

=
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1124. Compound Ballistic Balance, for impact experiments with falling hodies. Of very
substantial construction; lhe knifeedges being =0 constructed that the Balance is adupted for
receiving cither a vertical or horizontal blow and works without perceptible  friction.  To com-
municate a vertical blow two equal masses are placed in the Buckets which contain a little
sawdust, One of the masses is then liftod out while the Beam is prevented by a catch from
tilting. The mass so removed is then allowed to fall into the Bucket from a mensured height and
the deflection observed. . £10. 10s. 0d. $£561.16 Lastage

Mo 1124, - full size

1125. Rotatory Inertin and Aceeleration, appamatus for studying, similar to Professor
Perry’s form. A massive iron wheel is supported in plain bearings with its axis vertical, a cord
wrapped round the axle of the wheel is passed over a fixed guide pulley and loaded. The
circumference of the wheel is so marked that the instant when each half rotation is completed
can be clearly observed. ... £4. 16s 0d. $23.15 ¢ Trrision

1126 E. Heavy Fly-Wheel on Ball Bearings for acceleration experiments, with tuning
fork attuchment (see illusteation). The pressure of Lhe writing siyle is adjustable, and the fork
can be displaced laterally. ... £10. 0s. 0Od. 548.70 ¢ Begiwmere

Ho. 1126 T 3 foll size.
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1127. Gyroscope, large pattern. The fly-wheel is 30 ems. in diameter and very massive ; 1t 18
accurately balanced and tuns on ball bearings. The eonstruction i broadly similar to that of

Lord Kelvin's (yroscopes, a wheel and detachable belt being provided for gplouing.
| £10. 0= 0d. $48.70 ¢ Lewicon

i 1128. Gyrozcope, small pattern on gimbals, as illustrated.
: £5. Os. 0d. $24.35¢ Il

THE Cangimaic! SLENTFIC IKETRMEY" LR

No. 1188, 4 full size. Mo, 1129, } full size.

T —

No. 1181a E. % foll size. No. 1183 B, 44 fall size. Ko, 1134, L fall size.

1129. Apparatus for Experiments on the Balance of Revolving Machinery. In a
frame which can be suspended, runs s shaft carrying 5 loaded discs and driven by an electric
motor. The loads on the dises may be varied, as well as their angular positions and their distances

| apart. Two outside dises carry crank-ping from which loaded plungers are driven by means of

. connecting rods. Complete with clectric motor, on cast iron base, as illustrated,

£20. D= 0d. F97.40 4 Deagaror
(When ordering, state for what voltage the motor is required ; 120 or 240 volts.) f
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1130. Bifilar Suspension. A brass bar is fittel with six small hooks, any pair of which
serves for the atlachment of two ends of a wire, the middle of the wire being looped over any
one of three semi-circular grooves in a fixed halfpuller, Thus the distance of the wires apart
ab either extremity can be varied and the inertis bar ix always readily levelled. With stand,

£32. 0Oz 0d FO.T5 ¢ Lathmus

1131 E. Bifilar Suspension, apparatus for experimental investigation of, using Maxwell’s
Needle. £3. 1bs. 0d. $18.25 ¢ LDiamondize

1131 & E. Trifilar Suspension, apparatus for investigation of, as illustrated.
£5. bs. 0Od. $25.20 ¢ Lilao

1132, Kater Pendulum, with adjustalle boh, with wallbracket carrying a plate, on which
either knife edge iz to turn, £3. 08 0d. $14.60 ¢ Lithomaney,

1133 E. Compound Pendulum, Kater type, with adjustable bob, and fixed knife-edges, and
with simple pendulum on the same stand (sec illustralicn). A rodpendulum (not figured) is also
supplied, ... £5. 0s. 0d. $24.35 ¢  fuyed

1134, Foucault's Pendulum (see illustration), for demonstrating the earth’s rotation. The
apparatus comprises a heavy cast iron ball with pointer adjustable lengthwise and clamp for holding
the lower end of a suppurting wire, a similar claunp earvied on gimbals being provided for helding
the upper end of the wire, The circular tahle, to be placed centrally beneath the penduolum, is
divided in degrees, and a sliding piece (not shown) can be moved vound the cdge of the table
and sighted in the plane of maotion, its position being then mad off.  The point of suspension
of the bob is a pole of that axis of figure which passes through the centre of gravity.

£3. 15s. 0Od. 518.25 ¢ Lictoy

1135 B, Composition of Moments, apparatus for experiments on the.  Consisting of a
horizontal table which is free to revolve about n vertieal axis, and which takes up a position
of equilibrium under the action of three moments produced by adjnstable forces, (See illustration.)

£5. 0s, 0Od. $24.35 Lhieresta,

No. 1188 E, o full aize.

1136, Hidden Gear, similar to that devised by Professor Percy, for illustrating the principle
of virtual work. The student has access only to two cords hanging from the gear hox, and hy
comparing their corresponding displacements, and the respective loads upon them which produce
gquilibrium, can verify the principle of virtual work, As constrocted the ratios of the movement
of the two pulleys are as 1 ' 25, Porry's dpplied Mechanics, 1898 cdition, p. 58,

£2. 16s. 0Od. $13.40 ¢ Jacent
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1137. Screw Model, somewhat similar to Professor Perry's form. By means of equally
loaded cords passing over guide pulleys, a conple is applied to a grooved pulley made fast on
the spindle of s large vertical steel screw. The nul is vestrained from rotation, and ean be
divectly loaded, the limiting conditions of equilibrium heing thus observable, Perry's  Applied
Mechanice, 1808 edition, p. 100, .. £5. 0s 0d. £24.35 ¢ rrcobin

1138. Centrifugal Force Machine, for quantitative measurements of eentrifugal lorce, a
modified form of Prof. Perry’s apparatus,

A weight is attached by means of a rod and lever to an ivon diaphragm forming uue side
of a mercury reservoir. The system earrying the weight and reservoir is made to rotate by means
of a pulley. As the speed of rotation is increased the merenry rises in the glass lube owing
to the centrifugal force exerted by the brass weight. The distance of this weight from the centre
can be varied as desired. A counter shows the number of revolutions made by the system.  Without

hand whesl. y £10. 0s. 0d. $48.70 ¢ Jadery
Hand wheel for driving the wachine, on separate stand.
£1. bs. 0Od. EEE.].D r Ja-rtn'fy

1139. Centrifugal Force Machine. The force which has to be exerled upon a eircularly
moving bob to maintain its radial distance is supplied by a spring balance, and can he adjosted
beforehand to a given wvalue. The rotational movement iz then imparted Ly bawl, o counter
being provided, as well as exact weans for verifying thet the parts controlled by the spring halance
are in their standard position during the rotation. The bob can be set and clamped at varying
disbances from the axis of rotation, Complete, .., £7. 0s, 0d. $34.10 « Jasniine

1139 a. Apparatus for showing Moment of Momentum, This consists of a heavy cast
iron fly-wheel with axle, the latter running on two paallel steel rails supported by cast fron feet.
The weight of the wheel 1s approximately 34 kilos, and the diameter 15 cru.  The ralls are 3 metres

long, .. £3. 10s. 0d. F17.00 ¢ Leditant

No. 1189 0, oy foll sine,

1140. Fleuss' Patent Vacuum Pump, single cylinder, with lever, “Noo 1 size) (See
illustration.) £5. 0a. 0Od. }24.35 o {Ceptrin

1141. Do. do. with two eylinders and heavy fly-wheel ¥ Duplex A" (See illustration,)
£20. 0Oa 0Od FO7.40 {2 ebind
A V-shaped groove can be ent in the fly-wheel for driving with a motor

Extra Ts. 6d. $1.85 « Lumprey

1142, Large Receiver Plate, for vicuum experiments, The plate is of cast irom, accurately
machined on the face, and is 35 em. in diameter. It stands on three feet, which may be serewed
to the bench, and is fitbed with two nozzles for indis-rubber pressare tubing, stopeoick, ote.

£5. 0z, 04 $2435 I f,.'.:n,_gxulff
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1143. Pitot-tubes. The illustration shows an outfit supplied to the Corporation of Manchester,
to the design of the City Engineer, for determining the velocity of fow in sewers. Pitot-tubes
with suitable gauges for pressure-difference are designed and constructed to fultil specified requirements.

Mo, 11400 Y% fall sies. No. 1141, 4 full size.

i e
Moo 1143, 4 Eull size.

No. 1144, 3 full size.

1144. Recorder for Variable Speed. A drum 160 mm. in diameter and coversd with
amoked paper, is connected by means of a short shaft and two universal joints specially designed
to be free from backlash, to the rotating part of the machine under test. A vibrating tuning
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fork is carried along the face of the drum by mesns of a serew, Convenient means are provided
for simultaneously setting the fork vibrating, bringing the style on the fork into contact with
the surface of the drum, and for giving it a lateral movement, causing it to trace a spiral. From
the records obtained the variations in speed can be determined with great aceuracy. As mow con-
structed the serew moving the fork is driven positively from the shaft without the intermediary
of the belt shown in the illustration, The edge of the drum is furnished with a divided circle
and vernier, the interpretation of the records being thus rendered very eomvenient.

Prico complete with tuning fork. ... £26. 0s. 0d $124.80d  Lither

1145. Inertia Solids, designed by BMr C. V. Boye, F.R.S. Masses of brass and gunmetal
of various accurate geometrical shapes, such as spheres, dises, tubes, ete., are so arranged that a
small elamp mnay be fixed to varicus parts of them; they may thus be suspended, each in turn,
from the end of a fine wire. ‘Torsional oscillations heing then set up, the moments of inertia
may be compared by noting the periods of oscillation. Cowmplete with stand as illustrated.
£4. 10s. 0d. 521.90 ¢ tarchyloo,

Ho. 1145, } full sige,

1146. Gas Pressure Gauge, for showing on an open
acale the pressure of town-gas or the like (see illustration).
Based on a design of Mre R, Threliall, F.R 8, The figures
o the seale correspond to inches of water.

£4. 10s. 0Od. $21.90 d Lanifiee

1147. Dead-weight Pressure Gauge, The pressure
obeerved is transmitted by oil, and is measured in terms of
the eoffective load on o eylindrical plunger, which fits in a
eylinder frecly without packing, and yet closely enough to
prevent leakage of the cil. To ensure the almost eomplete
glimination of frietion, provision is made for producing a
relative twisting motion between the plunger and the eylinder.,
Conveniently wused in conjunclion with the serew-pump
No. 1150 for testing pressure gamges, cte., up to 4 tons per
square inch.

Orders or enguiries for thiz apparatus should stalfe the
range of pressuves in view,
FPrice on applieation,

No, 1146, 4 full eime

i —
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1148. Micro-manometer, for measuring micrometrically diffe-
rences of pressure up to about 25 mm. head of water. This
instrument is based on @ design by Mr R. Threlfall, F.R.8,, its
pssentinl parts being in effect a U-tube containing water or oil and
two micrometer serews whose points are adjusted to touch the free
liquid surfaces in the limbs of the U-tube before readings are talew
Tf the airspaces above the lignid in the two limbs are connected
rospectively to a Pitottube and side-gauge guitably fixed within a
pipe conveying air or other gas, the velocity of the gasstream is
deducible from the cbesrved difference of pressure. The instrument
has been found useful for standardizing Mr Threlfall’s stream-
guuges.  [(Hee Stanton, Minutee Proe. (iwil  Engineers, Yol 145
Threlfall, Winutes of Proceedings Tnstitution of Mechanical Eagineers,
1904 : and Jowrnal of the Institite of Electrical Engtneers, Vol. 33,
page 28.%  As illustrated. '
£9. 10s. 0Od. $46,30 ¢ Lanner

Mo, 1148, F full siee,

1149. Pressure Gauges of Bourdon type for any pressure up to J2 tons per square inch
(4000 atmospheres). Orders or enquiries should state for what use the gauges are intended, whether
for water, compressed gas, or steam, et

Prices furnished on specification of requirements.

1160. Secrew-Pump. For maintaining a constant liguid pressure in any system where the
leakage losses are small.  Of very substantial consteuetion, and servieeable for pressures up io
4 tons per square inch. For high-pressure work the hand wheel is replaced by a larger star-handle.

With hoth hand-wheel and star-handle. .. £22. 0s. 0d $107.15 ¢ = Lapling

Wo, 1151, # full size Ne, 1158, § full size.

_J' b
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1151. Piezometer, a modification of Oersted’s and Weinhold’s forms ; with serew plunger, Iit-rtirlg
for Bourdon gauge, and safety wvalve, for working pressures up to 10 atmospheres, or specially
constructed for higher pressures if desirved. £6. 0s. 0Od $29.20 ¢ Lapper

1162. Vacuum Guauge Tester. A short syphon barometer has its open limb bent down-
wards and ending in a taper plug. This plug can he inserted in a eorresponding  taper socket
which may fUF]II-PHI't of the permanent fitking of an ordinary vacunm gange, thus enabling the
oauge to be readily tested in position. £2. 10a 0Od. 212,20 Laepusineg

1163. Hydrostatic Paradoz. Apparatus for verifying the Trausmissibility of Fluid Pressure.
Two ecommunicating eylinders are fitted with pistons, the face area of oune being four times that
of the other. Whatever “total pressure” acts on the smaller is exerted fourfold on the larger
piston, if the fluid transmits the pressure equally to all parts. An index on each piston shows
its rise or fall on a scale. On tripod stand vomplete. (See illustration. )

£b5. Qs 0d. $24.35 o Cletereal

1154. U-tube, for studving the period and logarichmic decrement of vscillation of equilibrating
eolumns of water. The tube is about 10 millimetres in diameter, and 80 centimetres in height, and
is mounted on a wooden support. PBoxwood seales divided in millimetres are provided for reading
the level of the water in the tubes. ... £2. 0s, 0d. $9.75 ¢ Larkspur

1165. Viscosity Apparatus, similar to Professor Perry's form.  Within a shallow eylindrical
drum, whose axis is vertical, is a somewhat swaller drum, the inlerspace leing filled with the
liquid to be investigated. The inner drum is suspemded by a vertical wire, about which as an axis
it can oscillate, the damping of the oscillations being proportional to the viscosity of the ligud.
Thus the viscosities of different liquids ean be compared It is a convenient arrangement to have,
say, three of these instruments permanently ser up side by side, and filled with dilferent liguids,
such az water, oil and glycerine,  See Perry’s dpplied Hechanies, 1901 edition, p. 77.

Price of the single instrument: complete with pointer and divided circle, mounted on subslantial

iron stand, £6. 0= 0d. +24.00 « Litigious

1158. Magnetic Cluteh, for instantly throwing a pump or any other piece of mechanizm
m or out of gear. A soft iron pulley may be continuously driven, and when the clatch 18 excited
the pulley to which the pump is connected is gripped magnelically amd caused to revolve, (See

illustration.) £4. 0Os. 0Od. $19.50 4 Serkelionree

When ordering please state the voltage on which the cluteh is to be nsed.

Mo, 11a6. 4 full size. Boe, 1157, 1 full eize,

1167. Electric Motors, 'y m.p. shunt wound, iron clad, approximate speed 2400 revolutions
per minute, with 1} inch V-pulley, weight 181 Ihs.  (Hus illustrarion, )
For 100—110 valts, £3. 0s. 0d. $+14.60 & Lt
Far 200—250 volts. s £3. 12s. 0d. $17.50 &

Motors of any capacity and for any vollage supplied to order.

Laryma
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§ 5. BALANCES AND WEIGHTS.

1200. BShort Beam Balances for acenrate and rapid weighing. Beam of phosphor-bronze
or aluminium, eircular form of arrestment, adjustable knife edges, and parallel rider adjustment,
Platinised scales, knife-edges and planes of agate. Bass of balance-case of black glass.  (See

illustration. )

Hensibility Mazimom lead Price % Code Word
10 mgrm. 2000 grams £22. 10s. 0Od. 108.60 & Lavnder
GeF 1000 £18. 158 0Od. 91.30 & Lavreate
015 ,, aoe o, £14. 0s. 0Od. 68.20 b Lavation
10, ., £11. 0s. 0d. 53.60 b Laveer

0-10 4, o, £11. 0s. 0d. 53.60 4 Laverock

No. 1300, & foll_size,

1201, Assay Balance with long beam of alumininm-silver alloy. arrestment for beam and
scale pauns; silver scale. The floor of the balance-case is of black glass, the glass front is counter-
balanced. Parallel rider adjustment. Lens (not shown) for reading the indications of the pointer.
Bensibility (005 milligram. ... e £17. 10s. 04 $85.204% Lavisher

1202. Assay DBalance, similar to the above, but with short beam for rapid weighing;
sensibility 0-01 milligram. ... £13. 168, 0d. §$67.0056  Lavolta

e

a—32
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1203. Simple Assay Balance, complete with arrestment, in walnut and glass casni sensi-
bility 0-1 milligram. £5. 15s. 0d. §28.00%4  [Lawless

1204. Weights, heavily gilt or platinised, and wecurately adjusted, in case, Those ]:Ith!.l:ﬂ-\"
1 gram are of platinum, and are covered by o glass plate.  Ivory tipped forceps are provided.
e 112-1!.11gmm Gilt § Cods Word Platinised 3 Code Word
10 grams 19s. 0Od. 4 656 Lty £1. 1= 04 B10b  Leafy
20 4, £1l. 1s. 0Od. 5.10 Loanisny £1. 3s. 6d. 5705  Leaguer
50 £1. bs. 0d. 6.10 Laxative £1, 8s. 0d. 6850  Leaper
RLE Y £1. 8s 0d. 7.10 Laxrness £1. 12s. 6d. 7905L  Leapfrog
00 £2. 0= 0d 9.75 Laymrrn £2. 3s. 0d. 10.50%  Leapyenr
50O, £2. 10s, 0Od. 12.20 Lazar £2. 158 0Od. 13,404  Leasing
1000 £3. 10s. 0d. 17.00 Lenfless £3. 18s. 0d. 19.00%  fenpenous

3 6. SOUND.

1225. Scnometer, vertical type. Made for fixing to u wall Two wirss
can he loaded independently by weights, and in each case the lower end of
the vibrating length can be unclamped and reclamped while the wire is under
tension, frictional error being thus completely eliminsied from the estimation of
the strelehing foree.

For one wire an intermediate bridge is provided, which ean be moved and
clamped ; for the other wire a narrow-edged felt damper, also capable of being
moved and clamped. Two earviers for slotted weights arve provided,  (See
illustration. ) £4, 10s. 0d. £21.90 ¢ Litaryy

1226. Resonance tubes of adjustable length. Two vertical glass tubes
about one metre long are fixed to two boards with their open months upwards.
These can slide up and down and ean be clamped in any position. Their lower
ends arc connected by a tlexible indiarubber tube. When the tubes are partinlly
filled with water their effective length can be veadily altered by raising or
lowering one of them. A seale is fixed behind eanch tube, in order that the
distance of the surface of the water from the open mouth of the tube can be

obtained. ... £2. 10s. 0d  $12.20d  Chatoyant

Ne. 1227, 2 o 1295 i
0. 1927, 1 full size Moo 1225, 0 fall size.

1227. Phoneidoscope. Devised by Mr Sedley Taylor fur observing the colonved foures
reflected from thin liguid films in soworous vibration, There are three metal dises, plerced I‘L:;'E}DC—
tively by triangular, square and circular apertures aeross which flal soapsud films -IHH."r' ha formed.
(See illustration) ... 165. 6d. $3.80d  Chastly

1228, Galton's Whistle, This iz a whistle of very small bore, whose length can be varied
by an adjustable plug. The whistle is sounded by squeezing air out of n swall indiarubber bage

When testing for the highest audible note the whistle is sounded and the length of its e
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shortened, uwotil a point is reached when the note becomes insudible. The length of the whistle
is then measured by a wedgeshaped ivory scale, the numbers engraved upon the scale giving the
pipedength of the whistle in millimetres, (See “On the Notes sounded by Mr Galton’s Whistles
for Testing the limit of Audibility of Seund,” hy W. N. Shaw, M.A, Jeurnal of the Anthropological
Tustitrete, Novembor, 1887))
Adjustable whistle alone, in case. ... £1. 0=z O0Od. $4.90 ¢ Relauded
With blower and arrangement for accurately reading the lengt h of the whistle as illustrated.
£6. 10e. 0Od. $31.85 ¢ Belfries

Moo 19380 2 full size.

1229. Tuning Fork Apparatus for producing Lissajou’s Figures. This consists of two
tuning forks, one horizontal and the other vertical, hoth
carrying small mirrors, The forks arc mounted as shown
in the illnsteation and are maintained in vibration by weans H :
of eleclro-magnets, '

Stand without forks, but including electro-magnets.

£9. 0= 04 $43.85 ¢ Chativood

Apparatus complete with two calibrated forke carrying
mirrors.  Unless orvdered to the contrary, forks havieg
frequencies as 1 : 2 will he supplied,

£15. 0s. Od. $73.00 ¢ Chehako

1229 a. Lissajou’s Figures, sunple apparatus for
showing, The vibrating body is a thin bar, whose effective
clasticity is in general different for two principle flexures,
o that the [requency is different for the two corresponding
directions of vibration, The free end carries a wirror in
which any bright point is viewed, or by reflection at w hich
a point of light is projected on a sereen.  The movement of
the image (virtual or real) traces Lissajou's figures, the ratio ;
heing continuously adjustable through a wide range, com- No. 1329, 1 full size.
mencing with a ratio of equality.

£1. 10s. 0d. 57.30 4 Lection

1230, Organ Bellows, for supplying wind to organ-pipes, sirens, ete.; of large capacity,
and giving a very steady blast when suitably loaded. Price on application,

1231. Flame-manometer, for use with a rotating mirror {sce No. 1233) for detecting and
analysing aerial vibrations. As illustrated. 15s. 0Od. 53.85 ¢ Leeward
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1232. Koenig's Pipe for showing the nodes of vibrations: provided with thron gas flame
manometers, as ilustrated. ... £2. 10s. 0Od $12.20 « Chovying

1233. Rotating Mirror on Stand (see illustration). This may be turned hy hand, or driven
by a cord passing over the grooved pulley. £2. 0s. 0d $9.76 ¢ Chidingly

L

Noo 1231, § full size. No. B33 @ Tall size. Wa, 1288, 1 full sixe

1234, Precision Syren, for the accurate delermination of pitch or  vibrationfrequency.
Two rows of holes are provided, the pumbers of holes in the vows heing as ten to one.  The
HJ:?BEId is adjusted by means of & sengitive friction governor by which it ean  bhe maintained
accurately constant indepondently of the strength of the air blast, A eounter can be instantly
thrown into or out of zear with the spindle of the syren

£15. 0s. 0d. $73.00 ¢ Lewringiy
1235, Kundt's Apparatus. For producing dust fignres in o glass tube to show the nodes

and loops, and for finding the veloeity of sound in air or other gases (zee illustration),
£5. 0Os. 0d. £24.35 (it

by .
. i oo i) T Tt - b —
i — B TIrIG i Teain T_.ﬁ' e
We 12355 A fall eize:

1238. Resonator with Adjustable Mouth, The resonator i3 a glass vessel covered Ly a
brass plate with an apcroure of adjustable size. A scalo shows the length of aperture in milli
wetres. The vessel may be partly filled with water, thus varying the volume of the resonator.

12a. 6d. £3.06 « ftrponk
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§ 7. LIGHT.

1260. Bunsen Photometer, for laboratory use. A bLorizontal bar of mahogany carries a
boxwood scale. A sighthox mounted on a earriage carrying a pointer is movable along the
bar, Distance between lights 120 ecms.  Tolders are provided for a standard candle. an electrie
lamp, and a gas burner. Two shade screens are provided. Complete, as illustrated.

£6. 10s. 0d. $31.65 d Chirurgeon

No. 1260 Z full siza

1261. Condensing Lens. The planoconvex lens, 73 mm, in diameter and 75 mm. in focal
longth, ean be fixed In any reguived position by clamping the joints in the arm. The base is
w vast-iron tripnd (see illustration). £1, 15a. 0Od. SB.60 A Gestromyth

No. 1261. 3 full size. I

1262. Optical Lantern with spoeially rigid hand feed are lamp, in Russian iron case.
£10. 0=. 0d. $48.00 o Lenmibeeh
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1263. Wheel of Lenses, for analysing the oscillations of
an electric spark. The wheel is a brass disc containing six achrp-
matic lenses of about 150 mm. focal length. The lenses are arranged
in three pairs, each pair being opposite one another and equidistant
from the axis, while the axial distances of the three respective pairs
differ slightly from ohe another, The image of the osecillating spark,
focussed by the rapidly revolving wheel upon a screen or photographie
plate, is drawn out into a beaded form, If the plate is large enough
to take an are of 607, the whaole record of the spark will be found
upon it A pulley with Vegrooves iz provided on the spindle by
means of which the wheel may be rotated. See " Notes on the
Oscillating  Electric spark,” by C. V. Boys, F.IL&, in the Pl
Mag. of Hept. 15890, As illustrated.

£4, 158 0d. $23.15 o hoteeful

Wo. 1263, # full size.
1264. Colour Mixer (see illustration). Coloured dises of paper of the standard tints adopted

by Prof. Hering are supplied with the instrument, and the different colourss ean be mixed in -
varying proportions. A smaller central dise of one eslour can he fixed in front of the ecoloured
sectors, to serve as a standard for matching, £53. 0s. 0Od. 514 .80 ¢ Bardie

Mo, 1264, 1 Tull saze

1265. Laws of Reflection and Refraction, Apparatus for Demonstrating. A vertical
graduated metal cirele is furnished with two arms which
ean be set at any angle. One arn earries a mirror which
reflects light from a source either on to another mirror, or on
to a liguid placed in a glass trough which can be fixed at the
centre of the divided cirele. Two horizontal sealss are also
attached Lo the instrument in owder that the sines of the
incident and refracting angles can be compared.  On east-ivon
stand with levelling screws (see illustration).

£7. 0= 0d, $34.10 ¢ Choliehorry

1266. Optical Bench (sec illustration). The bed is
of castiron and very rigid. On the ways, which are seraped
true, the pillar-blocks can be shid and clamped geometrically.
The three main pillars are adjustable vertically by open-
pitehed serews, and have geometric clamping. Two swivelling
cells with clamp and slow-motion are provided for these pillars,
one of which is adjustable transversely to the bed. The
Fresnel eye-piece has a micrometer hesd reading directly to
005 mm. The bench is supplied with a foarth pillar carrying
a lens holder, one slit with selfcentring adjustment, seven
glides for diffraction experiments, Fresnel bi-prism, electric
incandeseent lamp, and gas burner.

£50. 0s. 0Od. $243.50 Legatary

Ho, 1265, & foll size,
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Mo, 1266, 2 full size.
Prices for accessories for use with the above quoted on application.
1267. Fresnel Mirrors, of black glass, The reflecting faces extend up to their ling of
intersection, and the swivelling of the adjustable mirror takes place precisely sbout that line.
This involves no tedious adjustment, but is securd asutomatically, One of the mirrors can be
tilted Ly means of a wicrometer serew of half millimetre pitch with divided head,
On special attachment for fixing upon the optical hench, No. 1226,
£14. 0s. 0d. $68.20 Leqalize
The illustration shows this attachment supporting the mirrors, and also carrying the slit with
self-centring adjustment.
On geparate stand. £10. 0s. 0d. $48.70 ¢ Legist :
¥

Mo, 1267, L full sies

12€68. Optical Bench, Btudents’ pattern (ses illsrration).  The bed is of mahogany and has
a millimetre scale Lhroughout its length. Carrlers are provided, an eye-picce with cross wires,
wire screen, opagque and ground glass sereens, a gas burner, and ser of lenses.

LE. D=, 0d. $29.20 4 (Feleehls

B — T e a2 . " |
FAL TAMRERLE e | ¥ K
FESTHERENT R

No, 1268, & full eize,
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of the colour-box of Clerk

1269. Spectrophotometer (see illustration]. A moditication
Maxwell, which may be used for three purposes of physical and physiclogieal interest.

Mo, 1860, & foll =size.
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1. As a Spectrophotometer. Dy means of an appropriate arrangement of priems, lenses, and
slits, two superposed polarised speetra are produced, any desired colour from which may be observed
through an analysing Nieol. By rotating the Nicols the brightness of these portions of the spectra
may be widely vuaried and thus the loss of intensity of light on passing through an absorbing
medinm may be found.

I, As a0 nieons of detecting and estimating colowr-blindness, The light whieh yields one of the
spretra. falls, before passing through the prism, upom a mirror, by rotating which any one portion
of one spectrum can be placed in juxtaposilion with any other portion.

TII. Az a4 sweans of matehing wtreed apestral colpurs with way one colour of a pure spestrum.
By a proper adjustment of a doulle image prism, any two colours of one spectrum can be spen
as mixed, and by rvotating the mirror, any portion of the other spectrum can be compared with
(Sep an article in Netwre, Nov, 17, 1881, hy Tord Rayleigh, and in the
Jowrnal of Physiology, Yol v, Part 6, Ty Ir Sheridan Lea.)

£13. 10s. 0Od.

the mixed colours

$65.756 ¢ Basrberry

1270. Polariscope, Stand for. For lolding auy oplical piece, and rotating it ahont the
line of vision through angles which can be read to one minute of are by means of verniers.

Yertieally adjnstable on heavy tripod foot £10. 0s. 0Od. $48.70 ¢ Clikepear
Per paiv (zce illustration). £18, 10s. 0Od. $90.10 ¢ {Furwtad
1271. Nicol Prisms, unmonnted,

£ a ¥

6 mm, Aperiure. .. o T 0 170 1% Lenlen
O mm. = 11 6 2.80 4 Fentiak
L2 T . . 13 © 4.65 & Leontne
15 mm. 4 e 1 15 0 8.50 4 Limber
20 mm. s 4 10 0 21.90 6 Lepial
45 mu i 12 0 0 5B .45 & fothal
30 mm, o 20 0 O 9740 6 Lethargy

Lavger sizes fo ordar,

1272, Laboratory Spectrometer, of exceptionally rigid design. Adjustable slit, with
comparison prism; collimator and telescope are of 23 mm, clear aperture and have full collimation
adjustiients.  Telescope has clamp and slow motion in azimuth, with vernier reading to one minute
onoa eirele B4 mm, in dismeter.

The eollimation of the felescope cannot be disturbed by foeussing the eyepiece.

Prisin table with imlepemdent levelling serews mnunted om szimuth cirele reading in degrees,

Price complete, as illustrated, with flint prism of 30 mm. face.

£16. 0z 04 F77.90 o Boallotey
Without prism ... £15, 0s 0d, t93.00 4 Ballutads
Moo 1272, L full size
6—3
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: collimator
1273. Laboratory Spectrometer, similar to the above, but with t-eleﬁcfly-:t M[fl By e
: ] ; A e o !
of 38 mm. aperture, and 200 mm, rcircle, with four verniers reading to one rainy 23
cirele with one vernier reading to five minutes, without prism.

£20, 0z 0Od. $97.40 Legatine

1274. Spectrometer Table and Telescope Supports. The table is of cast-iron, clmu‘lrfi:
and 400 mm, in diameter. Tt is provided with a eivcular Wegroove, which serves for the g‘-‘-‘“’“‘:?”
guiding of the supports, upon which any telescope and collimator can be readily set up, & prism
table is provided. For comparison work on spectra aud for studenta’ use. o . -

Since we first introduced this apparatus many years ago, it has proved itself very convenient tor
a variety of uses. ... £7. 10s. 0d.  §36.50 Legendary

Price including telescope with ohject glass 23 mm, in diameter collimator and sht.

£12. 10a. 0d. E60.90 ! L grert

1275. Right Angle Prisms, best optical crown glass, having steaight edges.

Length and breadth
of refracting

sarfuces ¢ P ¥

15 mm. ; 19 0O 4.66 6 fFeneralize
wn 1 10 O 7.30 6 (emerioal
25 5 2 0.9 975101  Heacta
11— 2 10 O 12.20 6 (Fenista

3h 4, 3 0 0 14.B0h  Genteelly
t 3 10 O 17.00 Genwinely
4, 4 10 O 22.00 1 ( eudetic
Bl 5 10 O 26.80 freamancy
20 ’“ 7 0 O 34.08 6 Creoponienl
60, 9 10 0 46.30 4 Germnder

Special Mountings for Gratings, Large Prisms Spectroscope
Slits, ete., made to Order.

1276. Heliostat, Foucault's (see illustration).
Mirror 30 em. in diameter, Price on application

Heliostats or Colostats, of any special type, fo ceder,

1277, Adjustable Mirror, 100 mm. in diameter, wich
sltitode and azwoth slow motions, nsefal az a hand-heliostar,

£6. 0s. 04, 529.20 » Lnginn
1278. B8pectroscope Cell or Absorptiometer, fur

thanging the thickness of fluid producing absorption, with

atand. .. £3. 1588 0d. $18.25 = Barbellate

1279. Small Fluid Prism, This is a prism of glass
having two perfectly plane surfaces inclined about B to
each other, A cylindrical hole of 20 mm. (1} in.} diameter
passes through the centres of these surfaces. This cylindrical
chamber communicates with the top of the prism by a conical neck whicl may be cloged by

Mo 1270, L full size.

means of an accurately fitting glass stopper. Doth ends of the cylindrieal chamber may be closed
in an air-tight manncr by planc parallel glass covers. The liquid whicli has 1o
filled in through the econical neek, Capacvity 10 to 11 coe.
£4, 15s. 0d. §$23.15 4
1280. Sacecharimeters, Laurent’s Soleil's, ete Cluotations
requirements,

b examined 1s

Lethean

fornished on gpecification  of
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1281. Phosphoroscope, Becquercl's, direetly driven by small electric motor. The ohject under
investigation is alternately illuminated while hidden from the observer, and presented to view
while screened from illumination. Thus the only light passing from the object to the observer
is due to phosphoreseence, tho interval of time which elapses Letween “insolation”™ and observation
being made as short as 140,000 second when desired.

£5. 108, 0Od. $26.80 ¢ Legume

When Un];—er‘ing please state voltage of ecirenit from which motor is Lo be driven.

1282. Cardinal Points of Lens Systems, apparatus devised by Mr G. F. C. Searle, FR.S,

for exewplifying the deterwination of cardinal points and principal focal distances; including a

aystem of two simple lenses, as illustrated. £2. 10s. 0d. $12.20¢ ' ladiols

No, 1959, & ol size,

1283. PFocal Lines formed by Lenses, apparatus for experiments on, devised b}' Mr G. F. C.
Hearle, FLR.8. The object consists of two black lincs respeetively wvertical and horizontal, ruled
on a smwall vertical sereen which ean be displaced horizontally in its own plane, the lens remaining
fixed. The corresponding positions of the conjugate fosi for the two lines being mapped, the curvature

of field, astigmatism, and distortion are readily found.
£1. 1s. 0Od. $6.10 ¢ tladwin

1284, Parallel Glass and Prism Tester, desizned by Messrs Chalers and Ryland for testing
worked glass plates, and right-angled reflecting prismms 1f a plate is not parallel, or a prism not
iruly right-angled, two images of an illuminated slit are seen by reflection, the separation between
the mnages indicating how considerable an error exists, (See special leaflet deseribing the instrument,
sent free on application,) £b. 0z 0d. $24.40 ¢ Limy

1285, Focometric 8lide, for determining the prineipal foei of lenses, and for accurately
focussing collimators, ete. A carriage provided with vees for supporting a telescope is capable
of lateral displacement through 125 mm.  1f this telescope iz sighted wpon a correctly focussed
artificial star or other object at infinity, the supporting carriage may be displaced bodily upon
its slide without causing any apparent displacement of the image in the principal focal plane of
the telescope.  Thus for example if the telescope is set to view o lixed sight-mark through a
fixed converging lens, it iz easy to determine with accuracy when the sightmark is in the
principal foeal plane of the lens. The absence of emor due to curvature of the slide may be
verified by reversing the collimator upon the carriaze. Witheot telescope,

£2. 10=. 0Od. £7.30 ¢ Lemana

With telescope of 20 mm, aperture, with eross-wires,
£4. 10s. 0Od. $21.90 ¢ Linwimer
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§ 8. HEAT.

1300. Expansion of a Heated Metal Bar, apparatus for showing. The expansion, highly
magnified, by means of an Ayrton and Perry helical spring, is read off from the position of a
pointer upon a circular scale.

Complete, with two rods, one of hrass and the other of practically non-expansible nickel steel.

£1. 15s. 0Od. 18.50 ¢ Frivrseawl

1301. Linear Coefficient of Expansion of Bars, apparatus for determining, by Roy and
Ramsden's method (ser illustration)

No. 1801, o full iz,

The bar is placed in a ecopper trough and surrounded by water. Twao ivron troughs in which
are placed standard bars of iren surrounded by ice are arranged parallel to and on either side
of the copper trough. The centre bar supports the object glisses of two telescopes, the eye-pieces
being carried by one of the iron bars, and eross wires by the other iron bar. The bar under
examination is mounled on rollers and the amounl of its expansion iz measured by means of a
fine micrometer screw. Hee Watson's Fewt-book of Physice, po 215

£15. 163, 0d. ST8.70 ¢ Eriviesans,

1302. Steel Gas-regulator (sce illusteation) for maintsining Incubators, Daths,
Sterilisers, ete, at o constant temperature.  New design, entirely of steel.  Adjusted
with ease to maintain the required temperature. No risk of breakage.  Direet metallic
conneetion to the gas supply is readily made, thos avoiding the use of rubber tubing
and consequent risk of fire,  Diameter of steel tube 19 nun.

Price without mereury .. £2, 0s 0d. F9.75 ¢ Lavingly

1303. Bi-metallic Temperature Regulator, consisting of twao dissimilar metals
in a tobe, which on being heated or cooled make ov break an clecirie circuit. The
temperature st which this oceurs ean be rvegulated by means of a serew,

£2, 0s. 0d. $9.75 ¢ Faoeluws Koo L0

Lol size.

1304. Page’s Temperature Regulator (see illustration) A very simple and pas =
effective gas regulator. It consiste of a glass bulb containing wmercury, the gas 90
passing over the surface of the mercuvy from the inlet pipe P to the ootlet. The I
position of the inlet pipe is wvertically adjustable. On a rise of temperature the
mercury closes the orifice of the inlet, thus cutting off the gus. A byepass iz k
provided to provent the flame from being entirely extinguished. |

2e.  B8d4. $G.ﬁﬂ i Ef-rfar‘r;frf

LA
3

1306. Relchert's Temperature Regulator. A similar regulator to the above,
but with the addition of a fine wotion serew for adjusting the height of the mereury.

Bs. 0Od. $1.20 4 Hodegrerle

1306. Griffitha’ Gaa Pressure Regulator, [ur maintaining eonstant, within
(-1 mm., the head of water pressure under which was 15 deliversd ;

£5. 0s. 0d. $24.40 4 Litnowus

Mo, 1340,
¢ Tall size
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1307. Constant Temperature Apparatus. This Thermostat was designed and first con
structed ag an adjunet to tho Spectrograph of the 24inch Refractor of the Royal Observatory,
Cape of Good Hope, TIn this case the special object in view was fo maintain the prisms and
other parts as aceurately as possible at a eonstant temperature day and night for a eonsiderable
peried.  The same devices have sinee been employed in instroments constructed for the Mount
Wilson Observatory, California, and alse for Lovd Berkeley. The apparatuz has been found most
successful in maintaining an almost absolutely constant temperature over a very large range. EBlectric
lamps or heating eoils are switehed in or out of cirenit by an electrical control working in con-
nection with a platinum thermometer,

The apparatus can also be arranged to control steam coils or gas jets, T'o order.

Sec * An Blectrie Thermostat,” by Horace Darwin, F.R.S., Phil. Mag., April, 1904,

1308. Calorimeter, for use by the Method of Mixtures. This is similar to that used
a. the Cavendish Laboratory, and deseribed in Glagebrook wnd Bhaw's Practical Physics.  (See
illustration. ) £4. 10s 0d. $21.90 4 Frigatoon

1309. Lavoisier's Ice Calorimeter (ses illustration). Three copper vessels are placed one
inside anaother, the sohstance whose specific heat is te be determined being placed in the inner-
most, vessel. The two outer vessels are packed with ice. The specific heat of the substance can
bee ealenlated from the gquantity of ice melted in the intermediate vesscl,

£2. 28 0Od. $£10.25 Fringatree

1310. Calorimeter, Dulong and Petit's, for determining the speeific heat of liquids by
the method of cooling. A vessel containing the liquid is closed by a cork through which a
thermometer is passed, and is placed inside a larger double-walled copper vessel forming a water-
jacket.  Complete with two thermometers. £1. 15=. 0Od. $8.50 d Frippery

- -
L‘l—| g =5 EMTIRID-ARS T CFLE CA

Mo, 1808, 3, foll size

1311. Rosenhain’s Fuel Calorimeter, for determining the calorific valve- of coal or liquid
fuel (see illustration). The sample i compressed from powdered coal, or is a tared combustible
peliet sonked in liquid fuel. It is burnt in a current of oxygen within a glase vessel completely
immersed in water, to which latter the heat evolved iz very completely imparted. The rise of
temperature is read Ly a delicate thermometer.

£ & 4. : Codeword
Clalorimeter A wilh ballvalve and brass vessel 710 O 36.50 ¢ Flrialel
Calorimeter I3 (simple type} with glass vessel g 0 O 2440 d Fruitfl
Cloal-compressing wortar 12 6 3.10 4 Bestrwick
CHlase measure to contain 1 hitre, divided 10 ¢ e 5 0 1.30 ¢ Blossomed
Thermometer divided to 0705 C. and reading from 10°te 25° 1 0 O 490 ¢ Adventurine
Thermometer 0°—507 €, divided to 0°-1 C. 5 0O 1.30 ¢ Bordasine
4 wvards stout indisrubber tubing 8 0O 2.00 ¢ Bonassug
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B £ il £
1 O 0.24 - Bondemen

4 porcelain crucible lids
1 6 0.36 ¢ Boneash

1 litre wash-bottle :
Calorimeter, A, with simple tharmnmvtvr, mmplrtﬂ
with accessories

i 10 3 0 49.50 ¢ Boscage
Calorimeter, B, with simple ’rhvrmmuetur compleie

with mccessories . T13 0O 37.30 Begurdus
Tube of standardized Coal Hruquﬂtteq 7T 6 1.90 Hendstall
Tube of standardized Absorption Pellets 3 0 0.80 Hewrken

List No. 31, fully deseribing the details of this Calorimeler will be sent on applieation,

For full particulars, see special leaflet; also Steam and Steam Engines, 1ith Edition, p. 48, by

Prof. Jamieson.

Wi Tl LA

"

13132. Heat Equivalent of Electric Energy, Apparatus for Measuring,
A resistance formed of o broad strip of mangasin 3= fnupersed in water, Ap
electric current is to be applied to heat the manganin steip, and from e pise
in temperature of the water the heat equivalent of the alectric ene rgy expended
can be determined. The coil, thermometer, ele, are contained in a thin copper
calorimeter ; not in a glass vessel as illustrated,

{Jomp'l{*t-a with mercury thermometer.

- . £2. 15s. 0d 513.40 « Frockene

(Hee Ayrton's Practwal Electricity, 1000 Edition, p. 520.)

Mo, 1512 fll size.
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1313. Mechanical Equivalent of Heat, Callendar’'s Apparatus for Determining (see
illustration), This apparatus, invented and patented hy
Professor H. L. Callendar, F.R.B., comprises a cylindrical
calorimeter of thin brass, whose axis is horizontal, con-
taining a konown quantity of water. This is rotated at
a ‘moderate speed either by hand or by means of a water
or electric motor.  TUneqnal weights are suspended from
the ends of a silk belt slung over the cylinder, and so
arranged a8 to make one and a half eomplete turns round
the eylinder. Stability of equilibrium is secured by the
addition of a light spring balance which acts in direct
opposition to the lighter weight, Since thiz spring
balance contributes only a small (positive) term to the
effective difference of load at the two ends of the helt,
amall ervors in its readings are relatively unimportant.
The weights are adjusted by trial to suit approximately
the friction of the belt, the final adjustment being effected
antomatically by the spring balance. A counter registers
the number of turns which have been given to the calori
meter, while the rise of temperature iz read by means

LRI e et e a

of n bent mereury or platinum thermometer, inserted

Ko, 1313, & full size.

l.hmugh # central opening in the front end of the

evlinder,

The ehief advaniages of this apparatus are —

I.  The friction ix very nearly independent of the speed.

2, The balance 18 automatic,

3. There is no change in thermal capacity of the calorimeter with change of speed or of load.
4. There iz no pulley- or bearingfriction to introduce errors,

3. There are no forced vibrations and no dash pot is required.

6. The factors of the mechanical work expended are ascertainable to a high degree of accuracy.

A Aecturer con obtoin o value of “JY eorrect fo L per cent. in abowt 10 wminwtes, tn the prosence
of & elasz of students.
Price including glass thermometer but without motor.

£12. 10s. 0d. $60.90 o Balsamic

- For full particulars, see special leaflot.

Callendar and Griffiths’ Platinurn Resistance Therrmometers. A coil of fine platinum
wire wound on a mica frame is protected by a glast or porcelain tube. The increase of
the resistance of this platinum coil with rise of temperature indicates the amount of that rise,
By making the coil form ona arm of & Wheaalstone Bridge, any change in resistance, and conse-
quently of temperature, can be measured with great accuracy.

An arrangement of compensating leads eliminates all crvors due to variation of the temperature
of the wires connecting the thermemeter with the indicator or recorder. The thermometer can thus
be placed in positions where it would be impossible to read or use a mereury thermometer ; while
a gseries of thermometers distributed over a considerable area can be read from one central station
Ly means of an indicator and switchboard, Temperatures as low as - 200" C, and as high as 1200° C.
can be measured without difficulty.

When used in conjunction with Callendar's Patent Electric Recorder these thermometers furnish
confinuous vecords of lemperature.

For further information regarding the prices of Callendar Hecorders, resistance tharmometers
egpeetally  suitalle for Ilaburatery, educational and  industriad work, femperafure indicators and
accessories, see apecial catalogue,  Technicol Thermometry,” Tast No. 39, which il be sent post
Sree om appliention. The figures in brackets vefer lo this list,

T
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Electrical Thermometers especially suitable for use in Laboratories.

Note, The fundamental interval (F.1) is the increase of resistance due to a rise of temperature
from 0° to 100" Centigrade. Where a resistance thermometer is supplied for use with a bridge, a
certificate of the data is furnished.

1314. [630 (] Platinum bulb, in glass protocting tube 33 em, long and 12 mm. in dismeter,
with copper leads, resistance in ice approximately 2-8 ohms, F.I. one ohm, suitable for temperatures
up to 300" C. (see illustration). £2, O0s, 0d. $9.80 ¢  [mbarn

|
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Mo, 1314, [6801] & full size. Mo, 1316, (685 1] } full size.

. RS2 atinum bullb, in poreelain tube 33 em. long an 4 mm, 1o disneter, with
1315, [632¢]| Plat bulhs, poreel tube 33 long and 14 | b ikd
platinum leads, vesistance in lce approximately 2:8 ohms, F.I one ohm, for measuring temperatures

up to 1200° C. £4, 108, 0d, £22.00 Lempass

1316. [633¢] Platinum bulb, in poreelain tube 40 cm. long and 12 mm. in dismeter, with
platinum leads, resistance in iee approximately 25 ohms, 1. one ohm, with simple device for
halding the poreelain tube in order that the tube may be readily replaced {see illustration).

£5. 0s. 0d. $24.40 o Tmebibs

Thiz pattern has been employved by Messrs Ileycock and Neville in their investigations on
the melting points of metals and alloys

For the necurate measurement of temperature by means of" plotine thermometers, special resistanon
bridges showld be employed.  These bridyes wre deacribed in detail in the entalogue * Technical Ther.
mometry " previously mentioned. ds o guids o the fype of ecquipment neceszory for vesistince ther

montetry, twoe complete outfits are detailed below.
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1317. [672¢] Outfit for teaching Resistance Thermometry (sec illustration):—

£ & A4 $
Callendar and Griffiths’ Bridge, Type 1. 5 00 24.40
Galvanoweter, Ayrton-Mather type 316 0 18.30
Resistance Thermometer, glass tube, No. 1314 2 00 9.80
b feet of four-way flexible leads with tangs B 0O 2.00

11 3 0 64.60 ¢  Impeaci

(Galvanometer-lamp and seale, dry cells, ete. will also be required.)

Wow 1315, 4 full size,

1318. [674¢] Outfit for Research with Resistance Thermometers:—

SR P ’

Collendar and Cleiftiths’ Bridge, Type I11I., with ) ‘ ’

Colling' Patent Mercury contacts ... 36 10 O 177.80
Broca Galvanometer, 10 ohm coils 710 O 36.50
Galvanometer lamp and ceale ... 2 00 9.80
Besistance Thermometer, Heyeock and \ewlh, typo,

porcelain tube, platinmn leads, No. 1316 5 0 0 24.40
Griffiths’ Thermo-llectric Key 4 2 2 0 10.20
3 yda. of four way flexible leads with tangs 9 6 2.30
2 Dey Cells .. 4 0 1.00

53 ]_.5 6 EEE.DD i fmpinge

1319. [103f] Whipple's Patent Gas Scale Temperature Indicator, Direct Reading, for
use with Callendar and Griffithy Resistance Thermomoeters,

This instrument has heen designed to aveid the trouble and risk of error invelved in conver ting
temperatures obtained with a phﬁnnm thermometer to the scale of the gas thermometer. With this
instrument no table of corrections is required, the temperatures being given direetly on the gas scale.
Temperatures which are changing rapidly can be closely followed.

The instrument is extremely portabls and is fitted in case with hatteries complete (sew illustration),
Beading from — 107 to 1200° ¢ graduated to degrees.

£20, 0s. 04 $97.40 4 Fowndry

Thermo-Electric Couple, in amall porcelain tube 33 em. long, with head and terminals, the
wires being insulated by small porcelain jacketa.

1320. [550¢] Platinum, platinum-iridiom, ... £2. 10s. 0d. $12.20 4 Hurricans
—2




|

92

The Cambridge Scientific Tnstrument Co., Litd.,

1321 [556¢] Platinum, platinum-rhodium. ... £2. 14s. 6d.
Couple similar to the above bup fitted with handle containing 100 cms.

to replace the thermo-junction if damaged (see illustration).
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Moo 131, 1 full siec,

1322, ['EH-]" !] Platinum, platinum-iridium. . £4. b= 0d.

Ko, 1392, ) foll sige

$13.30 d Husear

of wire wound on reels

s20.70 ¢ Tinlvowen

No. 1324, 4 full size,
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1323. [648¢] Platinum, platinum-rhodium. ... £4. 128, &4 $£22.60 ¢ Tmbrute

Millivoltmeter fur use with the above platinum thermo-gouples, The instrument is practically
independent of levelling, and is enclosed in a teak case provided with a handle. One scale is
divided into half millivolts, and the Centigrade temperature scale is gradusted into 20 degree
divisions from 0 to 1600° O,

1324. [500 £| Tor use with platinum, platinum-iridium couple.
£9, 0z 0d. $43.90 A Haoral

1325. '501¢] For use with platinom, platinum.rhodium couple.

£9. 0s. 0d $43.90 Horned

For Patent Non-Photographic Recording Millivoltmeter, see full deseription in * Technical
Thermometry,” List No. 39.

Féry's Patent Radiation Pyrometer, for tewperstures from 700° C, up to any higher [imat
(see illustration). No part of the instrument is heated above 100° € so that the life of the ther-
mometer is practically unlimited. Complete cutlits for the direct observation of temperature,

from £27. 3s. 0d. ($132.50); for continuous recording from £40, 18s. 6d. (5199.40). For
further particulars of prices, construction, ete, see List No, 33,

The Féry Radmtion Pymm':eter.. % full gize.
Jena Glass Thermometers, reading from 0 to 100° C.
1326. Divided un the stem in degrees, |, cach 3e, 0d. $0.75 Chromiwm
1327. Divided in half degrees. ... each 4s.  Bd. $1.10 Chronicled

1328. Calibration of bore of Mercury Thermometers. (Bee illustration.) Two micro-
seopes, suitably mounted, ean be moved along a horizontal scale. The length of a thread of
mercury in the thermemeter stem may be read over the whole length of the stem, changes made
in the distanes between the two microscopes being read micrometrically.  (See Cluillaume’s Thermo-
métrie de Précision.)

As illnstrated. ... £15. 0s. 0d. $73.00 & Frondoss

No. 1828, & full size.
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1329. Thermo-Pile, of 36 couples, mounted on pillar and base. The pile ccll can be raised
or lowered. With cone, in case. = £3. 0s. 04 $14.60 b Frontless

1330. Boyle's Law Apparatus. Large pattern, with glass vessel and accessories enabling
the apparatus to be used as an air-thermometer. Seale 2 metres long.  See illustration.
£11, 0s. 0Od $53.60 Frostmist

1331. Constant Veolume Air Thermometer, simple form (sec illustralion).
£3, b=, 0d. %11.00 o Fruitfu?

1332. Joly's Gas Thermometer, with scale of wirror glass, Tn this constant-volume instru-
ment a side-tube and glass stop-cock are provided, so that the air in the halb may be replaced
by other gas (see illustration). £8. 0a. 0Od. $39.00 4 Ledrant

No. 1830, J5 full size. Ko. 1081, @ fall size. No. 1332, & full sise,

1333. Expansion of Gases at Constant Pressure. The gus is contained in s bulb con-
neeted to a mercury manometer, with graduated tuobe fitted with stop-cocks and sueeounded by a
jackel, being fixed on a stand with levelling screws.  The apparatus can be supplied nrﬂ.]-l' or
without @& hypsometer for heating the gas. (The instrument as now made iz somewhat dillerent
from that shown in the illustration.)

With hypsometer complete, £8. Hs. 0d. $40.20 4 Eotvin

Without hypsometer. £6. 158, 0Od, £32.90 4 Lodgement

1334, Coefficient of Expansion of Mercury, apparatus for determining, This is a modified
form of Dhulong and Petit's apparatus. Two long vertival glass lubes are connected together by
n cross tube, and are surrounded by iron cylinders which can be filled with ice or steam. The
whole 1s mapnted on a sohstantial base hoard, Special arrangements are adopted for making the
measurements of the heights of the mercury columns eonvenient and accurate. [Bee illual':-ra.tiu}u.}

Price without mercary. ... £8, 10s. 0d.  $41.40 . Latrocing
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1335. Hypsometer. Of the wellknown Regnault form, 45 em. high, made in copper for
standardising the thermometer in steam at atmospheric pressures (100° C. at 760 mm. pressure),

(See illustration.) Price without gas ring. £1. 15s. 0d $8.50 4 Tmpale
(3as ring for above. 5s8. 0Od. $1.20 4 Laggard
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Wo. 1388, L full size,

No, 1886. 1\ full size, No. 1387, 5 full aize, No, 1888, iy full size. No. 1839. .Y foll size,

1336. Hypsometer, Regnault's, with self-filling attachment. The bedy of the hypesometar
communicates with a small vessel into which water may be allowed to trickle slowly, to make
good the loss by evaporation, the excess escaping hy an overflow pipe. The hypsometer requires

no attention, and cun be used without interruption for any length of time.
£3. 16s. 0d. 518304 Inditch
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1337. Hypsometer. Special form designed by Dr Guillaume for ascortaining the hﬂiliﬂg
peint with great accurscy. The thermometer may be placed in both vertienl and horizontal positions,
(Ree Thermométrie de Précizion, by Guillaume, and Watson's Physics, p. 200.) Complete with reading
microscope, manometer and econdenser, as illustrated.

£25. 0s. 0d. $121L.75 0 Fumarole

1338. Ice Vessel. A copper wvessel, 35 cm. high, with donhle walls for heal insulation.
The thermometer is placed in ice in the inner vessel for determining the freezing point. A drain
cock is provided, (See illustration,)

Price without stand. £1. 0= 0d. $4.90 4 Etivlogy

Triped stand. bs. 0Od. FL.20 Fmmiere

1339. Baturation Pressure of Vapours, a modifis]l form of Hegnanlt’s Apparatus for deter-
mining. The whole apparatus is innnersed in water, contained in a brasy box fitted with plate glass
windows. As now made the instrument is slightly different from that shown in the illustration.

£6G. 5He. 0Od. #30.50 ¢ Fummablingly

1340. VBPGHT Dcnsitiea, Apparatus for 1_115{':-1‘]n[:1i1'_g1 h!,, Dhanas' method,  Ohater mietal \'r_—lsmal:

bulb tube, thermometer, stirrer, and supports (sec illusteation).
£1. 10s. 0Od. $7.30 45 Frumigation

1341. Vapour Densities, by Vietor Meyver’s petlanl.  Glass Lulb tube with branch and
stopper, and an outer glass veusel for heating. Bs, 0Od. 2195 4 Py

— oot
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Boyil 4 Fl sige, No. 1344, Ll size, Noo 1344, } full gize,

1342, Wet a.;l;.'idl Dry Bulb Hygrometer. (The illusiration is not correct in detail) Mason's
standard form, consisting of bwo MEercury thermometors on A stand, and divided i ihe sban the
bulb of one being kept woist by means of a cotton wick, one end of which dips into a :.F.w]
it O £1. 15s. 0d. 58.50 d Fenedls

Wet and Dry Bulb Hygrometers are also made with platinum thermometers connected %

. s A
Callendar Recorder. This arrangement is in use at the Khedival Olservatory ab Cairo
For prices seo special List, No, 30, '

1343. Daniell's Hygrometer, ... s £l. 10s. 04d. £7.30 4 Pungiform

1344. Regnault's Hygrometer. Two glass tubes fitted wish silver caps, as shown in the

illustration, with two mercury thermometers (livi & :
: g ters ivided to tenths of o degree, mounled on  gtand

wit]mu‘l'f ASE'ir.'f.tun £3. 10s. 04, $17.00 « Latoney
Ditto, with Aspirator. ... £4. 10s. 04, $22.00 « Laﬂishl
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1345. Dines’ Hygrometer. (See illustration.) £1. 158 Od. $850d Fungous

e
S———d e L

No. 18145, } fall =ize,

1346. Melloni's Apparatus for studying the reflection, refraction, absorption, ete. of radiant
encrgy. The bed is a substantial steel bar, and the seale is of brass, accurately divided in willi-
2 metres.  The apparatus includes all the accessories named below, with suitable pillars, clamps, ete.
for their sopport and adjustment, as illustrated. One of the pillars lixed to the bed has a radial
arm which is fitted with divided cirele, and in turn cardies three pillars,

Complete. o i £27. 10s. 0Od. 134.00 ¢ Fintcle

Moo 134, 5 faoll size.

Accessorics included in the above, any of these may boe omitted from No. 1346 and the
price correspondingly reduced.

s 1347. Thermopile £3. 0s. 0Od. $14.80 6 Loftily
1348, Glass cell (for lguide) ... Ba. 6d. £2.10 ¢ Funnalnet
1349. Donble serecn, with variable aporture,

and shutter for closing the same. £2, 10s. 0d. F12.20 ¢ Lettis
1350. Leslie's cube (copper) with four dillferent

radiating surfaces, .. 2s. 8d. $0.60 ¢ Leveret
1351, Table for spirit lamp. 78, 6d. $1.B5 ¢ Fugeation
1352. Platinum gauze mantle on Thinsen

burner, . e pos oo £2. 28, 0d. $10.26 ¢ Furzechot
13563. Fish-tail gas-burner and clip. 3s. 0Od. $0.75 ¢ Fusticnist
1364. Rocksalt prism, 33 wm. sides and

45 mm. high. ViR £1. b6s. 0Od. $6.10 ¢ Fratuwrist
1355. Rocksalt lens, 40 mm. diameter, .. £1. 0s. 0d. $4.90 ¢ Fuzzy
1356, Twao plates of rocksalt. ., £1. 58, 0d. $6.10 ¢ Choleric

B




58 The Cambridge Scientific Instrument ., Ltd.,

1357. Brass tube with rocksalt plates at the

ends, and provided with stop-cocks. £2. 15s. 0d. $£13.40 ¢ Chording

£2. 2a. 0d. £10.25 ¢ {hristen

of small dimensions and very small
1 by o delicate guartz-fibre hetween

1358, Two concaye Mirrors,

1359. Boys' Radio-Micrometer. A single cloged cirenit
moment of inertia is made up of dissimilar metals and suspended : :
the poles of a permanent magnet. The radiation is received at one junction, e 1.%1&1 N
of temperature sots up a thermo-E.MLF, so that a foeble current flows vonnd the cirewd, w]‘ru::h is
asccordingly deflected in the magnetic field ; the only opposing influence being due to torsion of
the quartz fibre. A mirror attached to the suspended system serves o mensure the deflection.
The instrument is dead-beat and extraordinarily sensitive. [t is unsffected by stray magnetie fields
and by changes of temperature, except those within its very narrow eone of vision. The suspended
systern can be clamped when not in use.

Price with one suspension. E:

1360. Freezing point of solutions, Beckmann's apparatis for determining. A glass

wider tube which serves

£15. 0s. 0d. $73.00c  Laudable

tuhe containing s delicate thermometer and a stirrer is placed insid:
as an air jacket, The whole is enclosed in a larger outer vessel in which
be placed. See Glazebrook and Shaw's Practienl Physics,

a freezing mixture can

£2. ba 04 $11.00 & Cligntrized
Platinum stireer, or ahoud 15z, Od. £3.70 Awtagraph

$ 9. MAGNETISM.

1380. Magnetometer (sce illustration). Unifilar, Kew pattern, for chservations of declination
and horizontal fores. The instrument is provided with enllimator magnet, deflection magnet with
mirror, inertia bar, thermometers, vibration box, deflection bar, plummet, cte. The wagnets are of
the dimensions approved by the Nutional Physical Laberatory, The telescope is fitted with ivory
seale as sugeested by Sir A. W. Ricker. Packed in mahngany travelling case with the exeeption
of the defleetion bar and tripod which are packed in a sepurato ecase.

Price without National Thysical Laboratory Certificate.

£64, 0s. 0d. $£311.70 Letaning

Wo. 1360, % foll iz Ko, 1391 b fall sive,
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1380 a. With Nutional Physical Laboratory Certificate.
£70. 0a, 0d. $340.80 a Comelinreh

1381. Students' Magnetometer. A circular brass box is supported on three lovelling serewe.
A boxwood scale sbout 80 cms, long and divided in millimetres transfixes the box. A carrier for
a4 dellecting magnet is provided, with pointer for reading its position. The entire cover, with
suspension tube, is readily removable. The deflectable magnet is lung in a brass stirrup, a pointer
being fixed below, just over the scale. The suspension 1s readily renewed, A mirror is provided,
for ohservation with a telescope and scale if desired. (See illustration.)
£4. 108, 0d. $21.90 inereanus

Magnetographs, as designed by Professor W. Watson, F.R.B. The Declination and Horizontal
Force instruments are practically similar except that the suspension in the Declination instroment is
o silk fibre or a strip of phosphore-bronze, and that in the Horizontal Force instrument it is a quarts
fibre,  Tlustration No. 1382 & represents the Horizontal Force instrument, as seen from behind
when the back part of the welal case is removed. In the Horizontal Force instrument the magnet
system consists of three, in the Declination of nine, small magnets 50 mm. long, cemented in an
aluminium eentre-piece. This centre-piece hooks on to the suspension and carries a mirror slung
on u small eress-bur fixed just below the magnets. Tmmediately below this mirror is the fixed
mirror, which, ag well as the suspended mirror, can be ndjusted about the vertical and the horizontal
swxes. Both mirrors ave plane and immediately in front of them is placed a plano-convex lens of
165 ems. foeal length. The total weight of the magnets and mireor is about 67 grammes. The
magnel swings inside a wassive hlock of eopper, which acts as a damper and also helps to secure
nniformity in the temperature of the magnet. In tho case of the ITorizontal Force instrument
the bulb of a thermomeier projects into a cavity in which the magnet swinga.

The advantage of using a numhber of parallel magnets in the place of a single thick one is
that, for a given nwgnetic moment, the weight is less, as is also the temperaturs copticient

L M= EuminT CF LTR

Mo, 13826, 1 foll size. Wo. 18834, § fnll mize,

The recording parts of the instrument are shown in illustration No. 1332, The drums are
fitted in metal boxes which can be easily lifted out so that the drums may be taken away to
a dark room for the removal of the sensitive paper. The drums are connected to the instrument
by means of metal tubes. These tobes carry the slits and eylindrical lens, with an arrangement
for taking eye ohservations. The elock i fitted with an arrangement for running the draom at
two speeds, viz. one revolution in 24 hours, equal to 15 mm. of paper per hour, and one revolution
in 2 hours, equal to 180 mm. of paper per hour.

82
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The Vertical Force magnet consists of eight steel Lurs 10 cms. long snd 2 mm. in dinmoter
(see illustration 1383 8). The knife-edge and the mirror are attached to the "‘”ﬂ'm_“f B frame
which carries the magnets, This frame also carvics light flags and a gravity-bob, which are |1:-m{]
in adjusting the balance and sensitiveness of the magnet. A brasszine tempernture compensating
bar is also fitted, rendering the readings independent of changes in temperature,

The instruments are so arranged that two days' record can be taken on the one sheet of paper.

We have consteucted several instruments of this type for use in the Indian Magnetic Survey.

1382, Combined Declination and Horizontal Force Magnetographs, with driving clock
giving two speeds.

Complete, as shown in illustration. £165. 0s. 0Od. $803.50 1 Cirgee
Verification at the National Physieal Laboratory and expenses ersoting ab Kow.
£25. 0s. 0d. $121.75 Luftiness

Wo. 1RR2. A fall sizc.

1383. Vertical Force Magnetograph, with driving clock giving two speuds,

Complete, as shown in illustration, £110. 0s. 0d4. £535.70] Awvidiousty
Verification at the National Physical Laboratory and expenses erecting at Kow,
£20. 0s. 0d 397.40 Leviticnl

No. 1383. L fall size. '
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1384. Dip Inductor. A coil of copper wire, provided with s soft iron cors can be
rotaled about an axis in its plane of symmetry. The ends of the coil are respectively joined
to the segments of a two-part commutator, upon which rest two pairs of brushes, The coil
ean conveniently be rotated, and in peneral a resulting Bxr will be found at either pair of
brushes. The Ewr. arsing from sach rotation ouly vanishes at both pairs of brushes when
the axis of rotation is parallel to the magnetic field in which the instrument iz situated. A
ring in which the spindle of the ecil i3 journalled has quick and slow motions in azimoth and
in altitude, so that the necessary adjustments are readily made; the settings where zero k M.
i5 obtained being indicated by a scnsitive galvanometer connectad by means of a suvitable com-
mutator to either pair of brushes as desired. The azimuth eircle reads to 1 minute; the inclination
cirele to 20 secondls  Fram the four independent readings of dip obtainable, snch small errors
a8 may avise from asymuelry are readily eliminated.

T T i 1

Pries of the instrument with hand turning-gear. . 45 O 0O 219.15 & Ldnpage
Commutator for connecting either pair of brushes at

will Lo the galvanometer. ... 110 O 7.30 ¢ Lingerer
Tripod for supporting the induoctor for field observation. 2 2 0 10.25 ¢ Linstock
Broca Galvanometer (639 #) with one pair of eails,

resistance aboul 100 ohus ... T10 O 36.50 Linguist
Tripod with teleseope and scale, for supporting and

reading the galvanometer, .., Y 515 0O 28.00 ¢ Lionly

1385. Dip Cirele. Kew patlern, on bruss triped with levelling serews,  Slow motion in
azimuth with vernier reading to one minute. The needlc 19 enclosed in o glass air-tight case, and
when in use rests with its pivots on agate knife odges,

Itz inchnation is observed by means of two wicroscopes, whose positions are read to 30" by
verniers oo a verbical circe

Two bar magnets and apparatus to hold the needle for magnetising are supplied. The whole
ig poeked in o mahogany casc,

Without National Thysical Laboratory Certificate. £31. 05 0d.  $151.00 « Citrontres

With Nutional Physien]l Taboratory Certificate. £32, 10s. 0d. $158.30 4 Learter

1f provided with coil for reversing the magnetism by weans of an electrie current.
Extre  £1. 158, 0Od. $8.60 a Clanging

1386. Students’ Dip Cirele. In circalar brass case with glass front and back, mounted
on a eircular base provided with levelling screws, and with a slow metion in azimuth. The needle
is 1Mtems long and delicately pivoted in agate conwres. Silvered circles divided in degress. (See
llustration.) £8. 10s. 0d. $41.40 Jd Claptrap

Mo, 18860} full size. Ko, 188%. 1 full gize.
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1387. Students’ Dip Circle, similar to the above, but with the pivets of the needle resting

on agate planes, with arrestment for needle and provision for reversing the magnetisation.
£9, 10s. 0d. $46.30 ¢ Fexify

1388. Distribution of Magnetism in a Bteel Bar, apparatus for measuring, Rowland’s
method, with long soft iron bar, magnetising bobbin, induction ceil, aud supports. HSee Stewart
and Gee's Practical Physics, Vol. 1. p. 388, £3. 5s. 0d. $15.80 ¢ Forestall

1389. Do. Do. Method described in Ayrton's Practicel Eleetricidy, 1300 Edition, page 4.
A soft iron ball is suspended by means of an Ayrton-Perry spring. The ball is attracted by the
magnetism of the bar under test. The downward movement of the ball elongates the spring,

causing the pointer to move over a divided eirele. As illustrated,
£3. 0s. Od $14.60 o Clasplock

1390. Pair of Bar Magnets, 330 = 25 » 6 mm,, in box with keepers.
£1. 0s. 04 $4.90 4 gt

i
1391. Robison Ball-ended Magnets, 15 cm, long. for demonstrating the positions of the
magnetic poles. 38, 6d. $0.B5 ¢ Clewier
n h“
\
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Jf THE CAMEA DIE JCENT (FIC INITEUNENT GELT i |
Ko, 1391, 1 [ull size. t
I}
E'_E—v
R 18920 L full siee,
1392. Sunspended Magnet for plotting magnotic ficlds, or for use us a maructometer. The
magnet with alaminium peinter i3 suspended by means of a &ilk libre from a brass stund. (Hee -

illusl,r:_l..l’.jﬂn.} - e o Rl o 6s. Bd. $16{J ] [?fr:.l.:;.\'.‘rx.’a?
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§ 10. SEISMOGRAPHS.

1393. Milne's Horizontal Pendulum Seismograph (see illustration). This is the standard
instrument used in the worldwide eo-wperative scheme of seismological obeervation. Tt is very
sensitive Lo slight ti'ts, and can be readily adjusted to show a deviation of 1 mm, on the record
for a tilb of 05 second. On the other hand it is not disturbed by the tremors due to ordinary
traffic, and is therefore available for observations in a town.

rATAROA
LAMP == p: SHUTTER

MASOMAY COLUMM

MNa. 1383, —_Ilr fall size.

The instrument comprices a light brass cylinder, D, 1 metre in circumference and 160 milli-
wmetres wids, mounted upon u steel spindle.  One of the projecting ends of this spindle has a
deep-threaded helix of 6 millimetres piteh cut in it; this being suitably mounted upon roller
hearings, advances the cylinder € millimetres for one turn in four hours, by a gear connaction
with a clock. The bromide paper earried on the cylinder i3 changed every 340 or 4 days.

A cylindrical mircor has been introduced to give a concentration of the light on to the
Lioow-plate.

Tor ithe time record mark upon the browide paper, a shutter actuated by an electro-magnet
ia cwmployed, the light heing shut off from seven to ten seeonds every hour,  For this purpose a
rerulating elock with suitable clectric contacts is Tequired,

The advantages of the new areangemenls are:—

1. A very open time-scale, with small consumption of paper

2. On the open dingram obtained, wave periods can be measured.

9. Movements of small amplitude are easily recognised.

4., Tecords can be quickly inspected and are casily stored.

Price of the complete instrument, including six months’ supply of Bromide Paper, Photographic
Chemicals, and one 7T-inch wide brush for developing.

£75. D=, 04. £365.25 « Leoation

Eight-Day Regulator (lock, Dead Beat Cenire Seeoruls, %-inch Dial, Wood Rod Pendulum, in
Walunt case: the dial iz fitted with Electric Comtacts for actnating the light-shutter of the Milne
Scismograph for recording time on the Heismograms hourly. The clock is fitted with the requisite
terminals and wires, also a triple cell dry battery in walnut case with terminals, Spare gut lines
are provided for clock and a spare suspension spring for the pendulum.

Clomplete. ... £23. 10s. 0d. $114.45 « Lodgeable

1394. Ewing's Horizontal and Vertical Motion BSeismograph. This instrument was
originally designed by Dr FEwing, F.RA, for the Seismological Observatory of the University of
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Tokyo, Japan, and is sensitive to short-perind tremors. The apparatus iNustrated records two
rectangular horizontal components and one vertical component of each successive displacement of
the ground. The records are taken on a revolving plate of smoked glass, which can be removed
and replaced without disturhing the rest of the apparatus, A delicale seismoscope starts the plate
moving at the commencement of the shoek, and also starts a clock which makes & mark every
gecond upon the plate.  T'wo spare plates are supplied with the instrument.

The engraving gives a small pmt of a rocord of an actusl carthquske taken by the two
horizontal pendunlums; the radial straight lines represent seconds of time.

Conplete apparatus as illustrated, £75. 0s. 0d. $36b6.25 ¢ {yanogen

Ko, 1304, &% foll zize. Becord, about # full size.

Mo, 1395, 3 full size.
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1395. Ewing’s Duplex Pendulum Seismograph. This is an instrument for registering,
on a fixed plate of smoked glass, and with suitable magnifieation, the whole horizontal motion of
the ground. A bob consisting of a massive dise, hung by three parallel wires from fixed supports,
is geared by a ball and tube joint to an inverted pendulum pivoted in a hard steel cup in the
base of the instrument. The two bobs are proportioned so that the combination swings, in any
azimuth, in nearly neutral equilibrium. A recording lever is carried by a gimbal joint above the
hunging bob; its short end gears into the bob by a ball and tube joint; its long end carries
a pointer which traces a magnified record of the motion on a fixed plate. The degree of stability

nf the combination is adjusted by raising or lowering the upper bob.
£14. 0s. 04 £68.20 ¢ Forgeman

1306. Bifilar Pendulum. 'Thiz instrument was designed for observing and recording slow
tilte and pulsations of the earth’s crust, by whatever cause they may be produced. It is possible
v ohserve with this pendulum & tils of less than iy of a second, an angle less than that
subtended by & line an inch long placed at a distance of a thousand miles (zen illustration).

£45, Os. 0d, $21016¢  Cyeloptis

No. 1806, & faoll size.
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1397. Photographic Recording Apparatus for use with the above, complate with lamp.
£36. 0s. 0d. $170.50 ¢ Cymar

1398. Railway Vibrograph, for continuously recording the vibrations of locomotives and
rolling stock, arising from defects in the permanent way, or from imperfeet balancing of the engine.
Three records are drawn side by side upon s single sheet of paper, corresponding respectively to
fore-and-aft, lateral ancd vertical motion, both the amplitude and the frequency of any vibration
being clearly shown. £50. 0s. 0Od. $243.60 b Lizivial

$11. A FEW EXAMPLES OF APPARATUS MADE TO MEET SPECIAL
REQUIREMENTS.

1399, Subsidence Apparatus. For investigating from menth to month the slow subsidence
of a building, or the progress of o meological faull. The essential part of the apparatus is a
trough filled with il or water, the upper swiface of which is free. Tf the temperature of the
1ir_|u'u.'_i iz approximasely uniform, the surfuce of the liguid is level. A special mierometer can be
geometrically seated on slabs firmly built inte the wall above the tromgh; the micrometer seraw
is then advanecd wntil its point just makes cuntact with the liquid sarface, and the micrometer
reading taken at all the slabs.  If a similar set of cbacrvations is taken at a lator date, it is
evident that the relalive vertical movewent of the slabs can be determined. As an example, four
slabs may be fixed at points which lie approximately in a straight line, the two middle slabs
being fairly close together and oo either side of & crack in s building,  The readings logged from
time to time can them be suitably combined so as to diseriminate between the development of a
shear, and a general tilting of the building as a whole,

Apparatuz of this type has been fitted in a (Cathedral, and has been under observation for
gome years, CAn attompt 1= also being wade to measurve the movement at s geologioal fault with
similar apparatns.

1400, Spectroscopes. Of the special spectroscopes which we have from fime fo lime con-
structed, onc of the most notable was that supplied to the Astronower Royul, Cape of Good Haope,
for attwehment to the 24-inch Hefractor of the Hoyal Observatory. The Spectrograph containg four
prisms whose temperature can be maintained constant night and day within a faw hundredths of
one degree Centigrade by means of a special Electric Thermostat,  8ir David Gill's wellkoown
recent work on the Hadial Velocity of Stars hus been carcvied out by means of thiz instrument.

1401. Spectroheliograph for the Solar Physies Observatory, Kodaikanal, South India (see
ilustration).  This instrument embodies the well-known Janssen prineiple of monochromatic photo-
graphy of the sun's dise. By means of a siderostat the selar beam is directed upon a 30 cm.
Cooke's photo-viznal ebjective of 6§ metres focus, which gives a primary solar image of about 545 em.
diameter.  The peimary image is focussed in the plane of a primary elit, and the light which
passes the shit s rendered parsllel by un objective lens, and dispersed by meanz of two (int glass
prisms of 607 angle, the height of the prisms being about 10 ems and the base of each an
equilateral triangle of about 15 ems side. The dispersed beam is bent back parallel to its original
directionn by mesns of a planc mirror, a second objective of the same focal length as the first
being employed to bring the beam ouce morve to a focus. When it is desired to work with higher
dispersion than ean Le obtained by means of the two prisms, the plane mirror already referred
to is replaced by a plane grating.

All the adjustments of the instrument have micrometer readings and are accessible from one
position.

A special feature is the mechanism employed to impart a uniform motion to the spectroscopic
train. To secure this result the whole train is mounted on a rigid iron framework which is
supported by three stoel balls upon which it can roll, a guide being provided to limit the freedom
of motion to a single translation, To control the rate at which the framc is allowed to move
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nnder the aclion of & suspended weight, a cylinder filled with oil is employed, the movement of
the frame causing a plunger to enter the cylinder and expsl the ol from it  The controlling
valve can be adjusted and vead micrometrically, and the exposure thus varied from a few seconds
to more than an hour. The wmotion is perfectly smooth and free from all such irregularilies as
are almost inseparable from any form of toothed gearing.

A similar traversing motion las been supplied to the Solar Physics Observatories al Houth
Kensington and at Mount Wilson, California.

. g
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Wao, 1401, ¢ ol size,

1402, Kite Winding Gear We recently supplind to Me (L J. P. Cave of Peterstield, IMants,,
a kite winding gear driven by a 4 u.p petrol engine, the apparatus being made in accordance with
the gencral design of Mr W. H. Dines. Provision iz made for puying oot seven miles of steel
wire from the winding dreum, amd under favourable circumstances o height of two miles is obtained
hy the kite.

1403. Osmotic Pressure. We have supplied to the Ewl of Berkcley apparatus for his work
on the direct measurement of osmolic pressure; including a screw-actmated pump for steadily main-
taining high pressures, an absolute pressure-gauge for the determination of pressures by measurement
of the load appied to an unpacked plunger, and various auxilisry apparatas,




T T . o ST T T hm e — T == R




INDEX.

A.
TADE
Absorpliometer or Speestrogeope Cell .. wnr)
Adjostable Mirvor T
" Pillar Btanda 2
Air Thermometer, Constant Volume v B4
Ameler's Planimeters 1314
Aniline Tnk, for recorditg pEDE 17
Apparatos Cabinets 1
Aceny Balaness .., Bh—24
Astronomisal Mmrmuetars 10—11
E.

Balanes, Compound Ballistie .. o o 27

Balance of Revulving DMachinery, Appu.mtuﬁ far
Exzperiments on the __. v 24
Balances, Asday ... 35 36
Short Beam ... va oAb
i Weighls for ., = SO
Ball-cnded Mogncte, BEohison®s o B2
Dallistic Balanes, Compaond . o, 27
Bor Callipers 4
4+ Mapnets, Pair of ... R |

Reama,
Apparatne for Determining the Defleolion of 2435
Waooden 23

3 LF] LT
Beckmann's Apparsins [or Determining the Freezing
Poinl of Solutions ... o nd
EBecquerel's Phoaphoroaoope .., T
Bellows, Organ .. b S
EBench, Optical ., . v 40
o Studauts l’u.l:t.eru .41
chdmg of Tols, Apparatue for obsersing tlu: l_.lnntm 2d
Bifilar Pauﬂulum .. 0a
as e I'hivopraphic ;\.ppnmtus fur PR 1
i Buspension i
o e Apparatus for experimental inves-
tipstion of acary o)
i i and Variable Inertia Bor e iy
Bi-mctallie Temperators Regulator ... e 4
Bonrdon 'resgure Ganges cany S
Bozwood Metre Seules . 4
Boyle's Law Apparatus ¢ !
Boys' Nadio-Micrometer cn D8
Brackets, Knife-edge .. p ]
Brass Tube with Rockealt I’]qu al tlm emlu fnr BT
with Melloni's Apparatus o 0B
Teodie'a Time Murking Clock | ¥ e 18
Prown and Sharpe's Iblmrrmlt-*lar 'C:J.]ll.perb i
Bungen Photometer e B9
Rungen Burner wilh I’lu.l:mum ha.uze Mrmt.lc f*:-r 1158
with Melloni's Apparatas .. . BT
Burton's Levelling Stand 3

C.
PAGE
Cabinets for Apparatos 1
Oalibration of Bore of Moreury Thermmner.arn, Ap-
patatna for . a3
Callendnr ond Gr:l]itha Pln.tmum Hamytauﬂe T}mr-
mometers S e 49—52
Callendars Mechanical Equlmlent of l'ir-.ut Apparatus 44
Culliper, Optieal .., ]
Callipers, Dar : 4
i Micrometer ... s % i
v Micrometer, Brown and bharpas v A
Culorimeter, Dulong and Petif’a P 1)
,, Lavoisior's Tee ... v T
it for use by the Method :}f‘ Ml}'tures e AT
v Bosenhain's TFuel 4748
Cardinal Poinca of Lens Bysterns, Bearle’s Apparatus 46
Cathetomneters ... , T T—10
Oathetometer, Quinoke's Hmmsmpc i

i
Cell, Glaes, for uee with Melloni’s J!Lp];m.mtuﬂ a7
Centrifugnl Foroe Machines Z e,
Chemics]l Balaheas 35 - 36
Chronograph, ongh’s i"nntlng 14

oy for Loborstory usa 14
Chronegraphs, Morse Paper fur 15

Chrenograph Blop-wateh e 18
Clock, Brodie's Time-marking R £
,»  ileotric Contact v 18
» Taboratory Hesonds v el
Clutehk, Magnetic B2
Cosllicient of Fypansion of Memur_f,', Appura.tuu fnr
Determining ... R
Coelostals i o, i ot o
Coil, Indoesion, for use wu.h tunmg furka e W
Colour Mizer i iee 40
Commparatar i 4
i O urdlus[-c, 11
Comparison of Bigidity with Er_uungﬂ ‘n'[ndulus ::.f
Wires, Hearle's Apparatnd for . v R
Uomposition of Muments, Apparatus for Lllpi pitncnta
oo the . & e b
Compound I-lulhe.lm lin.llmw i o
i Fendulum, Kater Type ... e
Comprasgion Extensometer, Hwing's . i s 2D
i ol Hprings, Apputatus :t'm obﬁcwmg 6
Coneave Mirrors [or use with Melloni’s P.].upa.ru,t.us HH
Condeneing Lens s 08
Constent Tomperature Apparatus .., s AT
o Yeolume Air Thermomelar ., ier
Clontact Breaker .. . 18
o Clock, Electris,,. 18
Continmins Tleam Apparatos |, warl iRl
Co ordicate Comparator o

Conples, Tharma-electric




70 Index.

PAGE

Cap Misrometer ... £
Cube, Teslie's, [Copper), for use with Mellonis

Apparatos wee BT
D.
Daniell's Aygrometsr ... e B
Dead-weight Pressurs Gaoge ... B2
Declination and Horizental Foree Mng,nutugmpha
Combimed SRR 11
Daflection of Beams, .-hppumtuu for Delmmmmg
the 5 2425
o w  Wooden Beama, Apparatus for e B35
Deprez Signal Time.marker ., .18
- . Draunblo . e 10
Dinl Mivromelers, Instantaneons fe
Dines® Hygrometor AN 7
Thip Circle, Kew Dabforn oo Bl
s % Studanta’ Patbern ... 612
Dip Indacter ... 51
Disgribntion of Frfugnrham in a Erteel Ba.' &ppnmtu&
for Measuring ... e o
Tividing Blrchines 12—1’&
i i Btep by Step ... L. 18
Donble Boreen for mse will Melloni's Apparatus ... 57
Double Time-marker, Tepree Hignal .. A &
i i far smoked paper .. o 19
Drum, Simple .. & v 16
Tmlnng and Tebit’s (‘.n.lu-rmeter 47
Drumas' Apparetus for Determining Vaponr Den=1tu=l+ it
Duplex Pendulum Sdsmogeaph, Ewings .. oo GO
E.

Elgstic Bending of Rods, Appuraius for observing 24
Tathe-bed Apparatue for

13 Es )

Experiments on tha ., 24
Fleclrical Rezistanee Thermometers, Cellendar pod
Grifiche' 1% a2
Flectric Conlacl mt:'rk 14
fry Energy, Appu.mtm for "-'Ti-'u%unug HLSL
Foquivalent of 48
s Motors .. . SR
Ewing's Extenzometior, mmpmssmn Tv'pa ne 20
i s Microscope Type ... ; 20

Murking O Apoaratis fm 20
Binple Laver Teeting Muehine

i ar

LR LL]

for use with A |
£ Reizmograph, Duplex Pepdulum iy

¥ i Horizontal nnd Vertiesl Mu-
ton ... . 63—

Tapansion of Bam, Apparatis Icu Determinimg
Linenr Coefficient of | o 4
Ezpaneion of Gases ni co‘nstnnt prﬁHF.Llre o hd

7 . Heated Metal Buar, Apparatus for
ahowing 46

Tixtensivn and Yibration of iq71}_'rr11‘l|gfl !tppumtua fﬂl‘
obeerying i i 25 ) i .

Eaxlepsion of Wires to Bupt.urs_, A]:upara.tus f-:nr
Mossuring e .. 25
Extenzometer, Ewing'a Lump'm;es_unu Tv'p-:: G 20
i " Microseops Type ... 20
= % Marking Off Apparatos ﬁ:-r 20

& v Biople Lever Teeting Maching

for nse with i e 21

F.

FAGH

Féry Radiation I'yrotnoter 68

Finh-tail Gaus-buroer and Clip for ase mth Mallum ]
Apparatus S |

Fittings for Lﬂboratnrjr "wt&nda e 1—2

Flame Manometer e i g i e BT

Flensg' Patont Vaounm Pumpa o B8O

Flexion Indicator e B0

Flaoid Priem, BHmall ., . e dd

Fly-Wheal, Heavy, an Ball Bparmgﬁ 27

T'ocpl Lines formed by Lenses, Bearle’s A.ppamtuu
for experiments on ... S i

Focomeatria Slide v 4B

Foueauly's Helioatat ., S

1 Pandulim ., 29

Freeming Point of Solntions, Ti-P: kma.rln A -’L[r[ua,mtuﬁ
fur determining 17 o 58

Freanel Mirrore ... y = R | |

Fuel Calorimeter, Rnscn]mm ] 47 4B

G.

Galton's Whistla 36
tad Burnor (Fish-Teil} and i,-hp f:::r uge wlt.h Mal-
lueni's Apparatus case

Gog Preagare Gauoge i R
o e Resulator, f.-,rnmllm ve A
« Reoaolntor, Stes]l .. 46
v Seale Temperaturs Tmhra.t.l}l, ‘Ir‘rh:Lpplus l’ul.l-_'nt §1
vn  Thermometer, Joly's 5 S

(F#aes, Expansion of, nt Conskant Preas.ure e

Gange, a8 Pressure .. ceo B3
v Preezare, Bourdon T'jrpﬂ P
. . Dend-weight .. e 82
., Steel, Half:inch i e i . B
s W Onw-ineh i
o o 13 mm. 53
i 25 omm, o : 6

Glouge Tester, Voaooum . = R

renmetrie. Tripod ""rtauﬂn ; a

Glass Cell for nse Wlﬂl Melloni’s Appara..us Gy BT

Ctlass Reeording Pens |, wi LT
g Thermmmeters, :lr-.-na = e

Giriffitha’ (s Pressure Regolator v B

(Zyroreaped e 2B

H.

Hanger for earrying Slotted Weighta & 24

Hepted Metal Bar, Apparatus for showing expan-
gion of a 46

Heat Equivalent of Llectru: Euerg}r, ..!.ppam‘ma fm-
Measiring . — . i

Hoavy Fly-wheel on 'Hn.ll Beurmgq 27

Helical Springs, Apparato: for varm:mstmtmg tln:

Taw of _ i w28
Heliostat, Foue&ult B e & 44
Hidden Gear Apparatus, for :llua[-ratmg the pnnmpte

of virlual work ea 20
Horizontal Forge and Dnchnahnn Magnrtngmpha

Combined . e 00

. Pendulom ﬂElengruph H]]nn B ... BB
¥ and Vertieal Motion Seiemograph, Ew-

ing's : 8 —6d

Hough's Printing C-h_lum:ngmph e




Index. g |

PAGE
Hydrostatic Paradox ... .. B4
Hygrometer, Daniell's P L
= Dinea* ZE g
i Bepnanlt's vou B
+ Wt and Dry Bulb .. B
Hypaometers Sh—56
1,
Ica Calorimeter, Lavoigier's .. A
Tee Vessel - i
Indicator, Tlexion e 20
i Whipple's Patent Tamperalu:e TR i) §
Induetion Coil, for use with tmning forks ... i 1B
Inductor, Dip ... 2 Bl

Inertin Bar {Variable) u.ud B;.ﬁlar *.":h.mpsuemn a: B2
.  |Rotators}) snd Aceeleration, Apparsins for

Hendying U |

w  Bolida ... .

Ink, Aniling, for reconling pens e A7

Instantaneons 1Hal Micrometers 5]

Invar Btecl, Stondard Metres of 4
J.

Jana (Haes Thermometers ... T
Joly's Gaa Thermometer R -
K.

Kater Pendalam . e en
Kanter Typs [.-c-mpuuud Pauuulum .. 29
Kew Pattern Dip Girole o Aad
o o Unifilar Magnetometer ... 58 —50
Eite Winding Clear = o BT
Enife-edge Hrackats . e 23
Koenig's lipe ... - 1
Eundt's Apparatus .. ad
Eymographs o 18
ki
Laboratory Chronograph S )

i Heconda Clock i 11

T Hpoetrometera 4i— 44

A Btwends 1—&

i o Clamp for .. 1

= ' Conmeetor for 1

a v TFaceplate for 2

i G Flar Cironlar Tron J..B.ble f:ur 2

i o Qtllar Bloek for 1

- +»  Flain BHeods for b

" . Torgion Head for. . 2

. Veo-Bracket for 1
Lamy, hauﬁ.h and Biand i
o Kernzt, and Tranﬂparcut Suale B
Lantern, Optical.. il

Lathetwed ﬁppnmtus- for Fxp-enmpul.q i l].ll: J:.ln.at.m

Bending of Hods 24
Lavoisier’s Iea Calorimeler 47
Law of Helieal Springs, Apparatus far Dmnouutmt ng

the 20
Lows of HeﬂeLtmu uu:i ]'{el-mr_*.tmu, &ppa.ra.tus fl:)r

Demonstrating .. = a 5 R 11
Lens, Lund&nﬁmg - 11

PAOE
Lens, Rocksslt, for use with h{-alloma Appaﬂtua 87
Lienges, Wheel of 2 40
Lasli’'s Cnbe ({Oopper) f-:rr o8e mth Mel.!nma Ap'
paTatng .. i i - ¢
Levelling Eutu.mi. Burtunn - B
Level Tester, Spirit- ... 14
Linear Coefficient of Expunsmn of Bars Appamtm
for determining e 46
Liseajou's Figures, ‘:'.umpla Lppa.ral.ue far shcw'mg et B
’ - Taning Fork A]:npu.ra.t.u-; for pro-
dusing .. e |
Imdwig's Eymograph ... T &
M.
Machinery, Apparatus for Experiments on the
Balance of Rovolving vy 38
Magnetic Cluteh 34
Magnetism in o Etul Dat, Ap}mratuu fnr Meu:iunug
Distribution of £
Magnetographs ... frﬂ G
Magnetomcier, Kevw Ty e B8—59
o Htndents’ i e a8
Magneta, Bar .., el e OO
it Baobizon's Ball andﬂd T en .. 02
- Sngpendsd s ... R i
Mantles, Platinum Oauze, on Bongen Eurmr, t'ur nEa
with Melloni’s Apparatus .., S i
Manmueter,  Flome -
= Threlfall’s igro- . ww DO
Marking Off Apparetas for l"ﬂenaumemrs e 20
Maxwoll's Vibrating Needle for finding tho Modulua
of Torsion of & Wire. . e 22
Mensuring Machine T
i Herew .11
Tn.an-humm.l Eanivalent of Heat, Cul]mﬂnr‘ Aypu.mtun
for Detormining v .. 48
Melloni's Apparaius .. e BT
“ e Appegeoriezs for ... S7—hH#R
Mareury, Apparatnz for Determining Coefficient of
Eypansion of ... o 3 e od
Mereury ThermometsTs, .luna Glﬂss e Od
= = Calibration nl’ Bore of ... 6B
Method of Mixtures Calorimeter . 47
Metre Beales, Boxwood |, 4
Meyor's (Viclor] }{u_thn:i of DyLnrm1u1n=, Tapuu:
Densiticy o ... BB
Micra-Manoteter, Threclfsll's ... - -
Micrometer, Boyd® Badio- 55
] Callipers i
= i Brown and Sharpes .. i
Micrometer, Cup.. i 6
Micrometers, Ina.ta.T[ia.rlm‘.:lS Dml i &
i Btar-photograph 1011
Microweler Telescapi T
Microscope Cothetometar, Quincke’ 7
- ‘Heading L
7 Type th.ensn:rmsbar Ewmgs 20
Millimatre Paper Scales 4

Millivoltmetars, for use with T]Je11n!:- els-r'tr]c J.‘her-

mometera L v 03
Milne’a Horizontal Pendulum E:!-mmmgmph .. 03
Mirror, Adjustable 44
Mirrora, Concave, for uge wuh Me}]um & Appamtuﬂ 53

i Fresnel ... o e 41




|
|

Inidex,

72
FAGH
Mirror on Btand, Rotaling .., aa
Mixer, Colour 40
Modulue of Torsion in B-:;du Lppu.mtua :‘nr ‘rfemuring 20
el = of A Wire, Maxwell's Vibrating
Needle for finding . 42
Modnlos of Wiree (Young's), Bearle's Apparatus fur
Comparison of Rigidity with ot 22
Modolue of Wires (Young's], Apparatus fclr Dn:ar-
mining . 22
Modulas nE Wlm {Yﬂung 8}, E!eu'lu’a Appmrnl:ua for
Determining e 21
Moment of Mnmf.ntum, Appnrul.uu for ghowing 80
Moments, Apparatos for Experiments on the Com-
position of 24
Morse Paper for Clhmnugmphs et‘-l:. o 16
Motors, Elecirie ... . .- a4
M.
Mernst Lamp and Stand : 8
o is Transparent Snn.]n a
Mieol Prizsme e 45
0.
Optlical Bench 40
" Students' Pattern 41
Optical Oallipers &
.+ Lantern ... o )
Organ Bellows : a7
Oamotic Pressore, Appuratuu fu: the memurement uf 67
P
Pape's Temperature Regulator w4
Paper, (Hogzed, for Eymnographs, ebe, 15—17
5 Morse, for Chronogreaphs, ste. 18

Bcalez, Millimwtre

n

Unglazed, for Kymographe, uhb o 16—17

Parallel Glace and Prism Tester 45
Pendolum, Bifilar 65
i 7 Photographic Apparatus for 1]
o Compound, Eater type 29
o Fouesult's 20
i Eater 249
Pons, Glass Recording ... 17
Phoneidoscope a6
Phosphoroscope, ller_qum-ulﬂ 45
Photographic Recording Appsralus 66
Photometer, Dunsen ... den od
Piezometer Vi ad
Fillar Htands, mljustabla 2
i Tripod 2
Pipe, Koenigs .. wry 34
Fitot-tnbea 31
Flanimeters, Ameler’s . 13—14
Platinum Geuze Manotle on Runwn Burncr, for nae
with Melloni's Apparatns a7
Platinum Hesigtance Thermometers, t"a.l.lendn.r unu:]
Griffiths’ 49—n2
Platinum Htirrer 548
Polariseope, Stand for .., 43
Precigion HByren ... . a8
Pressure Gouges, Buurdou l"rpe a1
. Dead-weight 32
e Gas ... i 33

FAGE

Pressure, Osmotie, Apparatus for the Meamrement of 67

w  Hegulator, Gas, Griffithe’ . b G
Borew.Fump for maintaining & constant

Ill’-_[ll-l-a T and Y] LR 3“
- of Vapours, Appn.mtuﬂ for Detﬂrm:mmg
Haturation- - e &6
Printing Ghmnogmph Hough's w. 18
Prisms, Nieol ., i it e 43
v  Right-angle ... S * '
o Rockaalt, for uss mi-h Hﬁll:um A Appa.ra.tun v
Priem, Small Fluid i PR
Priem and Parallel Glaas TFatﬁr R
Pumps, Fleuss' Patent Vacuum 20
Pump, Berew, for maintaining a mnaiﬂ.ut hqmd
Pressare o 83
Eyrometers, Electrical Haamtemﬁa 49-—51
A Féry Radistion ., ... 03
o Thermo-electrie ... 51—&Ah
Q.
GJuincke's Microscope Cathatometer .. 7
R.

Badintion Pyrometer, Féry . .. b8
Badic-Micrometer, Boys' e DEF
Itailway Vibrograph .., ) B
Keading Microzeope o
BHeegiver Plate, Tiarge, for "-"n.eruum hxpenme:nt.ﬂ L B0
Heeorder for Varinble Bpeed .. ww Bl
Recording Apparatus, Photographio .., s we B
w  Feos, Glass .. . ree w17
BReflection and Relraetion, App.u.rut.us far Dm::mu-

atrating the Laws of ... 40
Hognauli's Hygrometar ., 1]
i Hypeometer .. o vy 00
Legulator, Ri-metallie chmpernturu ee A6
i Griftithe’ (ras Pressure 4ti

o Pagen Temperaturoe 4

- Reichert's Temporature P
Steel Gas ... 1 we b
Rc—mhelt" Temperature Hegulator . 46

Registanca Thermameters, Callendar and (:mﬁths -19—5'2
Outfit for Research Work 51

L ¥
Besistonce Thermomebry, Outlit for Tenching S §
Hesonanes Tubes of adjustable lengths P 1
Resonntor with Adjustable Mouth ... P |
Revolving Machinery, Apparatus for Experiments
on the Balanee of .. e 28
Hight Angle T'riama 44
Rigidity, Bearle's Apparatus fu:-r E‘-umpa.rmun uf wttl.'n
Yoong's Modualus of Wirea ... 23
BRigidity of Wires, Torsional, Htatm Appm‘atus fu:'
. Determining ... : SR+
Eohison's Ball-ended }Ia.guuta . 63
Hocksalt Lena for nse with Mﬂllﬁuiﬁ _-'Lppnru.l.u.a &7
i Plates " o T e T
s Prism - " 5T

Eods, Apparatus for Measuring Modualas of Torsmn in 23
. Obeerving Torsion of ... e 2B
Obgexving the Elastic Bending of 24

i bk

azr L3 ] "

Lathe-bed Apparatus for Experiments on the
Elastic Dending of .. G 4
Kosenhain's Fuel Calorimeter ... 47—48




=S —

e

i

Index.

PAGE
Rotating Wirror on 8tand £t e BB

Rotatory Inertia and .&me]ﬂrutmn, ﬁ.ppnrntni for

atudying i v T
8.
Haccharimeters .. 44
Haturation Pressure of Vﬂ.[murn Amlumhuq I'nr Dr‘shl-tu
mining . . 56
Eonles, Mc.m Buxwund 1
. Millimetre Paper 4
o Htandard Metre, of Invar Etﬂel 4
,»  Atandard, of Nickel Bteel &
o Yertical Stand for snpporting A 4
Sereen, Double, for nse with Melloni’a Apparatng ay
Serew Mensuring Muachioe 11
v Model o i i . 3D
yy Pump for maintaining a eonstant ligoid
pressura - -
Bearle's Apparatus for Gﬂ.rd.mal Points of Lena
Bystems,,, o 45
Baarle's .&p]:mmtus for ﬂnmpanuuu ut' E:g‘Ld.lt;p' “lhh
Young's Modnlng of Wires | . 29
Beurle's Apparatns for Determ.mmg Ynung ;] Modulua.
of Wires 2
Senrle’s Apparatua for Ezpenment_u. on Focnl Lmes
formed by Lemses . e 48
Seconde Clock, Laboratory ... R .|
Beismographs, Ewingh .. L2 G3—B45
Seismograph, Milne’s Hnnzcmta.] Punrlu]n w3
Bhort Beam Balances . ks S ]
Bimple Drum ... 16
Hinple Lever Testing Maehma fcur mae mth Emng 8
Extensometer ... 21
Single Lever Testing Huﬂhma Slﬂtmd Waights
for oee with . SR
flide, Fooometric PR 5
Slotted Weighta ., e T |
= Frsmgpr for carTying e 24
Emnll Fluid Prism s ok
" Bonometer o w36
Spectrobeliograph = =k o Hi—67
Spectrometers, Laboratory ... 5 43—44
Bpectrometer Table and Telemcope Euppurtu S
Bpectrophotometer i3 - = 4243
Hpectroseopes, Speoial .., R
Spectroscope Cell or hhﬂcrptlumai&r . i
Speed Recorder, Variable e Bl
Spherometer i R
Hpirit-level Tester R
Bprings, Apparatus for Demonut.ratmg the lﬂw -’.rt'
Helieal . iy e 26

Hprings, App.u.mt.us for nbaenqng Gumprnssmn of... 20

Exteneion and vi-
bration of .. 2t

ftandard Length on Test-Pieces, Apparntus for

Lk *1 ¥ ¥

Marking off ... 20
Standard Metres of Tnvar Steel e
5 i ¥ w  Vertical Btand for

supporting 4

;s  Bcales ... e 4
Stands, Adjustable Pillar b
.  DBurton's Levelling B

v for Tuning Forks . 17

. Geometrie Triped .. o 3

73
PAGE
Stands, Laboratory 1—3
i Fittinga iur 1—-%
ﬂtu.nui Tripod Pillar ... it 2
s Tor Pplariscope ... ; 48
Btar-photograph Micrometers .. o 10—11
Btatia Apparatus for Dcturm:umg Turamuul Rigidily
of Wires o 23
Biatic Observabion of 'I'wuh:vr: o Wu'ﬂﬂ1 J!-ppn:tntua
for s - . 23
Blenl Gas Hagulu.uur 46
Bleel Gange, Hall-insh ., 5
- Choeanch .. fi
va 18 mm, &
3 286 mm, G
Step by Btep Dividing ]t[u.mhma 13
Biirrer, Platinum : L]
Btop-wateh, {‘hrnnagraph i w16
Btudenks’ Dip Cireles .. 61—G62
= Magnetometer i Vo 1]
i Pattern Optical Bench ... 41
Fnbsidence Apparatus ... 66
Buspended Magnet 62
Buspension, Bifilar w29
¥ e Apparatus for Investigation of 20
" Trifilar " EY It " 29
Hyren, Frevision ... 3]
ks
Table Cathetometer 10
s lor Bpins Leamp, for vse wlth Me]lr.l-ms ﬁppnr-
rafus ... &7
Telescope, Micrometer ... T
Telescope and Sealea ; w8
Temperstare Indieator, Wh:.pplal& Pﬂtant T |
% Regulator, Bi-metallic . |
5 " ?ﬂgﬁ’ﬂ e Loy 46
T e Reichert's ... .. e 40
Tester, Spirit-level e i I
by Vacoum Gangs . 24
Teating Machine, Bingle I.ua'i'm'1 fur nHe w1ﬂ.|. Ewmg&l
Extensometer 21
" . i Slotted Weights for
nge with .., . 24
Test-Fieces, Apparatng for matking off Biandard
Length on - 20
Thermo-BElectric T!mrmamntcrs 5158
e = Millivoltmetera for
use with. ., 58
Thermometers, Constant Volume Air . B4
= Electrieal Resistanee... 449—52
2 5 7 Outfit for He-
geareh with 1
o Féry Badintion 58
i Gas ... i e Ol
i Jena Glass ... e B3
- Thermo-electric - o 61—68
- + Milliveltmeters for
use with ... R
Thermomatry, Eleetrical Hesistance, Cutfit for
Tenching g Bl
Thermo-Pila - e =3 54
. for nse with Melloni's Apparatuoa 57
Thermozstat iis EAIE i)
Threlfall's Micro-Manometar ... 33



S T Py

74 Index.
PAGR FLGEE
Time-Marker, Depres Signal . L 19 Variable Bpesd Resorder , ... wy  WE
o Doubla Deprez Hignal ... 1 Vertical Foree Mapgoetograph .. .. B0
31 w  for emoked paper 19 Vertieal and Horizoniel Motion Seismograph, Bwing's
i for mmcked paper 138 B3—64
Time-marking. Clock, Brodie’s . 18 Vibrating Needle (Maxwell’s), for finding the Modulos
Torsion in Rods, Apparatus for Measring Mar.lnlus of Torzion of & Wire - 22
of 23 Vibration and Extenzion of E‘r‘prlhgﬂ, Appn.mtua fm‘
o of l-lmis, ﬂ.ppm‘n.tuﬂ for Ohaernng 23 observlng 26
»» of o Wire, Maxwell'a Vibrating Hmilo fnr Vibrations, Hoenig'a Pipe for shnwmg the n-::den of AR
hnd]ng the Mopdualug ol 2 1T1bm3mph, R.Ill.ll.‘-ﬂj" =R e Lo s way B
v of Wires, Apparatua for Btatic Obaervatlcm Vievouliy Apparasus .. o 24
of e
Torsional Rigidity of Wires, Htatic Apparatus for W,

Datermining 20 . : .
Trifilar Suspension. ﬁl'-'PﬁmtuH fnr Irm-'shbnuuu uf & Weights for Chemieal Balunoes f:h
Tripod Pillar Stand 3 i Hleke Moo s A

. Standa, Geotaetric g 23 . Hu.nbt-:r for L.x.r:jjnt., 24
Toning forks 18 Wet and Dry Bulb Hygrometer w. BG

; Shamta. for _ 17 Wheal of Lenees 40
Tumr:g fork Apparatus for pruﬂuﬂﬂg l.nazn]nu B Whipple's Patent Gas Scale TLI“P‘“‘I“‘“‘* Indicator 51
Figures ... a7 Whiatle, (Gelton's . BB
Winding Gear for Eites S
Wires, Apparatus foe Dotermining Young'a "rfl:rdlﬂns r:F 22
L. - T 1+ Static Observation of Torsion of 23
i+ Bearle's Apparatus for Determining Young's
Cnifilar Magnetometer, Eew Dattern a8—359 Modulas of a1
U-Tube, for oscillation of water 84 Wirea, Btatic Apparstos for l']l;-r.prrrmmg 'T'c.rsmnn,l
Rigidity of -t
V. Wires, Apparatus for Mﬂa!unng Eztemmn of to
Hapture a5
Vacuumn Lxperiments, Large Receiver Flade for a0 Wooden Benmos, ﬁ.p[.uamtus- [ur l]m Deﬂuehau of 20
o Canpe Teater . Ad
i Fumpa, Fleuss* Pate-nt PSR 11 Y.
Vapour Denslties, Tumas' Method of Dntermmmg ]
s UL, Vigtor Mever's Method of Deter- Young’s Modolus of Wires, Apparatas for Determining 23
mining 1 " . - Benrle's Apparatus for Com-
¥opours, Apparatus for Determining Haturuhuu Pu—.-u- parison of Rigdity wilh 22
sure of | ; 5 Yoong's Modulus of Wires, Bearle’s Apparatus for
Farinbla Im:rt.m Bur aud Hlﬂ.lil-r Susp-msmn =2 Determining ... S

CAMTRITHRE ;. PRINTED 11V JOHN CLAY, M., AT THE UNIVEHRSITY PRESE

L

o et

S =

=T




THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY LIMITED,
CHESTERTON RoAp, CAMBRIDGE, ENGLAND,

DIRECTORS : Gold Meadal, Address Letters @ Inatrument Company, Cambridgs.

HORACE DARWIN, F.R.S. Invantions Exhikition, London, I635. Address Talegrams: Instrument, Cambridge.

B i MRy RS snang fele, Codes used: A 8C 5th Editlon, and Westarn Unlon.
F. F. BLACKMAN, F.R.5. Paris Exhibition, 1800,

E. DARWIN. Two Grand Prlzes,
R. &5 WHIPPLE. 5t Louls Exhlbition, 1904,

AB.
BEETRL RN Two Grand Prlzes,
A, H. REED, SECRETARY. Milan International Exhibition, 1908,

Telephona: Neo, 8, Cambeldge,

March 1907.
ADVANCE IN PRICES.

Desr SIk,

We regret to state that owing to the increase in the cost

o1 production we have been compelled to raise the prices of the majority

of our Imstruments. This advance is at the rate of 107/,

On all thermometers in which - platinum is employed the prices are
advanced by 207/ ..

The above increases do nol however affect the recently established
prices of the Thread Recorders, see puge 28 in our list No. 39 entitled

“Technical Thermometry,”

511 ¢ Single Recorder
512t Double Recorder
513 £ Quadruple Recorder

Yours faithfully,

Tae CAMBRIDGE ScIENTIFIC INSTRUMENT Company Lirp,




