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TERMS AND CONDITIONS OF SALE.

v

‘s - _ ¢ oy 4 L8

Terms. Prices in this list are subject to a di,ooount of 2%, for cash received within 30 days from date of
invoice. Cheques should be drawn payable to “(iom_hﬁdge Scientific Instrument. Co. Ltd,” and
crossed, “ Barclay and Co., Cambridge,” ' :

Carriage is not included in our prices. Goods are mt-" Carriage Forward " at mnuighee'n risk.

Packing is not included in our prices but is charged for at actual cost. The full inveice price is allowed for

| packing cases which are returned promptly, carriage paid, and in good condition. We exercise the
greatest care in packing, but cannot hold ourselves. responsible for damage or breakage in transit,
and when goods arrive damaged customers should promptly claim on the carrier.

- §

L

L

Foreign orders must be accompanied by either a remittance, or instructions for payment in London on delivery «

of bills of lading, ete.

Telegrams. Telegraphic and ‘cable address “ Instrument Cambridge.” Telephone: Cambridge No. 6.

For general purposes the A.B.C. Code book, Eden Fisher & Co., 5th edition, 1901, and the
Western Union Code are used. The following phrases may also be found useful.

What is the price, time of delivery, end best terms for - Gabardine.
4 " Quote price f.o0.b. London of Gabionage.
Please deliver at once the following apparatus, we are writing by this mal Galoche.

Standardization at National Physical Lq.boutary.

We shall be glad to send any of our apparatus to the National Physical Laboratory at
Teddington, Middlesex, for Standardization or test. A small charge will be made for the carriage

of the instruments to and from the Laboratory but the actual verification fees will be charged for
at cost price. ‘

Alterations without notice may be made by us in prices, designs, weights, or materials, at any time.
All our previous lists on this subject are hereby cancelled.

Postal Address. All correspondence should be addressed
The Instrument onllpmy.
Cambridge,
: 34 England. =

Note. The Works of the Company are off the Chesterton Road, just opposite Jesus'Lock. -
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PREFACE.

This list includes most of the Physical Instruments, other than Electrical and Thermometric
Instruments, which we are regqulqrly malking at the present time. A schedule of the other lists
which we publish is given on the inner page of the back cover. -

It may be pointed out, moreover, that the regular types of instruments catalogued in these
various lists represent only a portion of our output. We are constantly called upon to construct
specual instruments and apparatus for resear® in laboratory and observatory, for investigating
and controlling industrial ogerqtt'ons, and for educational purposes. In many cases we have
also furnished the designs for such special instruments, and several examples of these are
described and illustrated in our supplementary list entitled “ Some special Physical Instruments.”
This latter list, which we shall be pleased to send to those interested, alsv covers a few of the
more expensive instruments which we supply to order. ' -

»
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3 GENERAL LABORATORY EQUIPMENT

No. 88300,

Laboratory Stands, in three sizes (see illustration). The stands in general use in the majority
of Laboratories are, we believe, far too weak and lacking in rigidity, this being especially noticeable
when arranging apparatus for a lecture table experiment. We have therefore designed a seres of
stands and clamps which will firmly support a considerable weight at fairly large distances from
the centre of support. The bases are drilled and countersunk, so that they can be screwed down

if desired.

= Diam. of Pillar Height of Pillar Net Weight Price Uode Word
880V a. 3 (10 mm.) 35 em. D lbs. 3s. 9d. Pabulum
8800 b. £ (16 mm.) 7D cm. 11 bs. 6s. 6d. Pacha
8800 c. 1”7 (25 mm.) 100 cm. 5 Ubs. 9s. 6d. Pachalic

Longer pillars can be fitted at a small additional cost.

Laboratory Stand Fittings, for use with laboratory stands Nos. 8800 a, b and c.

8801 A. Pillar Block, for clamping upon the pillar; drilled with three mutually perpendicular
holes with set-screws for holding clamps, ete. (Net weight = 13 lbs.) z
4s. 6d. Packstafi

1—-2



4 The Cambridge Scientific Instrument Co., Ltd.,

8801 B. Connector, drilled with three holes (two parallel, the third perpendicular to them),
for use especially with the plain lengths of rod (£ and F), and enabling any of
the clamps, ete. belonging to this set to be held firmly at any inclination. These
connectors are also useful for clamping two lengths of rod together so as to form
practically one long piece. (Net weight = § 1b.)

3s. 0Od. Padder

8801 C. Vee-bracket, for holding firmly, but without undue strain, a telescope or any such

instrument as requires to be sighted in a definite direction. (Net weight = 17 lbs.)

4s. 6d. Paddock
8801 D. Clamp, for holding firmly at any inclination pieces from 60 mm. diameter down to
nothing. (Net weight =3 lbs.) ... 6s. 6d. Paginal

H B & -
L -
A — ' -

T : . -u - I ; 1 |-l- ;

w ?
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F
No. 8801. } full size. No. 83801. } full size.

8801 E. Plain rod, 200 mm. long. (Net weight = 3 (b.) 6d. Painim
8801 F. Plain rod, 400 mm. long. (Net weight = 11 lbs.) 1s. Od. Palatial

8801 F a. Plain rod, 1000 mm. long—this may be used as a bridge piece between two stands
forming a simple optical bench  (NVet weight = 34 1bs.)
2s8. 6d. Palatic
8801 G. Face plate, drilled and countersunk so that a board or other woodwork may be screwed
to it. In setting up apparatus for temporary use, this fitting 1s often most convenient.

(Net weight =18 hs.) ... 2s. 9d. Pallor
8801 H. Flat circular iron table, 180 mm. in diameter. (Net weight =37 lbs.)
4s. 0Od. Pﬂ{ﬁ‘ry
8801 ». Torsion head, with circle divided into 10 degree divisions., (Net werght = 15 lbs.)
£1. 15. Gd- Pa inode

8801 K. Universal joint. This joint is connected to two arms 16 mm. in diameter, One arm
can be clamped to a supporting stand, the other being used to support a smwall piece of apparatus.
The ghost in the illustration shows the arm moved through a right angle. The joint will be found
a useful accessory for holding things at any angle, (Net weight - 1} lbs.)

8s. 6d. Palmary

8803. Tripod pillar stand, as illustrated. The pillar is 37 (16 mm.) in diameter, its length (A)
bheing 38 em. Similar stands of other dimensions can be supplied to order. (Net weight = 4} bs.)

6s. 0Od. Pamper
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No. 8801 K. 1} full size. No. 8803, 3} full size.

Geometric tripod stands. These stands, designed by Mr C. V. Boys, F.R.S., are especially
adapted for supporting pieces of apparatus, such as galvanometers,

L

lamps, ete. By their means a stand of any desired height may ] *
be made, each tripod making geometric contact with the one im- ﬂ‘;‘l
mediately below it. A triangular groove is formed on the upper N = | of

!

— '.'»-

surface of the tripods into which the levelling screws of an instru-

)

ment may be placed. The stands are supplied in two sizes :—

]

Small Size: Distance from centre of tripod to centres of

feet 70 mm.

]

N

(9 stands, 50 mm. high,

|

L

2 stands, 25 mm. high,

)

A set of 1 dozen consists of {1 stand, 25 mm. high, to which a

VI ||

1
F

E
-
-
[
-
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Z

metal table 170 mm. in diameter

| 1s fixed.

8805. In Iron, per set of 1 doz. (Net weight=12 lbs.)

CSCAENTIEIC INST C) Lt CAMBBIDGE

108. Gd_ P“"nﬂﬂ“ Nﬂ‘ﬂ‘ B=05-5. ‘:r. fll“ Hizt"-
8806. In Aluminium, per set of 1 doz. (Net weight = 4 lbs.)
14s. 0Od. Pandect

Large size: Distance from centre of tripod to centres of feet 175 mm.
(9 stands, 76 mm. high,

|2 stands, 36 mm. high,

A set of 1 dozen consists of . i ‘ _
‘1 stand, 36 mm. high, to which a wooden table 33 cm. square

is fixed.
8807. In Iron, per set of | doz. (Net weight =72 lbs.) £2. 5s. 6d. Pandore
8808. In Aluminium, per set of 1 doz. (Net weight =25 lbs.)

£3. 10s. 0d. g Paneless

£810. Burton's levelling stand, of
geometric design (see illustration). This rests
upon three solid toes, either on a table or on a
pile of Boys’ geometric tripod stands (large size,
see No, 8807). A gimbal construetion provides
for independent levelling adjustment about
two mutually perpendicular axes. The
table (indicated by dotted lines in the figure)

measures 30 x 30 cms.  (Net weight = 17 lbs.)
£8l. Ts. 6d. Pannage

No. 8810. } full size.

g



“é

6 The Cambridge Scientific Instrument Co., Ltd.,

.SPACIAL AND ANGULAR MEASUREMENT

Standard scales. Of nickel steal, 6 mm. thick and 25 mm. wide, divided into millimetres :
in mahogany cases. A ring is fitted to each of these scales in order that they may hang vertically.

The following is an extract from a certificate received from the National Physical Laboratory
for one of these scales:

“This scale has been compared with the Laboratory Standards, and its
length at O Centigrade between the Maduations given below have been
found to be :—

(raduations Actual Lengths
0 to 10 9-998 centimetres
0 to 20 19995 &
0 to 30 29-995 ¥
0 to 40 39-996 i 3
0 to 50 49-996 =

The mean coefficient of linear dilatation between the temperatures of 0°
and 30°C. has been found to be 0:000,000,8 per degree Centigrade.”

(SignedP R. T. GLAZEBROOK,
Director.

No. 8312, } full size.

3312- 50 cm. lﬁ'ng. (J‘rﬂt fﬂiffﬁf = Ib&.) wan £3. 10s. Od. }jﬂ"g(}pﬁy

Additional charge for National Physical Laboratory certificate giving length at 10, 20, 30, 40
and 50 em. (accuracy 1 in 100,000) together with temperature coefficient; including carriage to

Laboratory. ide e o 53 e £1. 156s. 0d.
8813. 100 em. long. (Net weight =7 lbs.) £6. 10s. 0d. Pantable
Additional charge for N. P. L. certificate giving length at 10, 20, 30, 40, 50, 60, 70, 80, 90,
and 100 em. (accuracy 1 in 100,000) together with temperature coeflicient. =
£2. 7s. 6d.

Standard metres of Invar steel. These are made of an alloy of steel containing 36°/ of
nickel, introduced into Metrology as the result of experiments made at the Sévres International
Bureau of Weights and Measures by Dr Guilleaume. The principal advantage of this alloy is
its very slight expansion with temperature, being between onefifth and one-tenth of that of platinum.
It takes a fine polish, and is non-oxidisable in dry or moist air.

*8815. Standard metre scale of Invar steel, 10 mm. thick and 20 mm. wide divided every
cm. and the first decimetre into mm. Specularly polished. (Net weight =9 lbs.)
£11. O0s. 0d. Papaw:
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No. 8816. § full size.

8816. Standard metre scale of Invar steel, H form, divided in the neutral zone (see
illustration). The divisions are millimetres, the first and last mm. being subdivided
into tenths. Specularly polished. (Net wetqht—~ 9 1bs.)

£14. 10s. 0Od. Papilio

This form of scale was first suggested by the * Bureau International des Poids et Mesures.”
It possesses the advantages that the divisions are on a surface in the neutral axis of the system
and will not be affected by flexion. It also offers a maximum resistance to flexion for a minimum
mass and maximum surface.

Certificates from the National Physical Laboratory camn be supplied, at cost price, with either of the
above scales. When telegraphing, the addition of the word Certificate” after the code word will be
taken to mean that a N.P.L. Certificate i3 required.

8818. Millimetre paper scales, 500 mm. long. To avoid the error due to shrinkage, these
are printed dry on stout paper from a carefully divided copper plate.

Each B 6d. Paradigm
Ditto Per doz. o 4s. 6d. Paradox

8820. Cup micrometer, for measuring small vertical
movements, to one-hundredth of a millimetre, Useful in many
cases where a cathetometer is commonly used. A cup is fixed
to the upper end of the micrometer screw and is partially filled
with oil. A needle is then attached to the object whose movement
is to be measured. It should be vertical, with the point down-
ward, and directly over the oil cup. The micrometer screw 18
turned and the reading taken when the needle point is seen to
touch the surface of the oil ; the image of any object reflected in
the surface of the oil being distorted at the moment of contact.
It is sometimes more convenient to place the oil cup on the
ohject to be measured and to fix the needle to the lower end of
the micrometer screw as shown in the figure. In case. (Net

weight = 2 1bs.) £5. bs. 0Od. Parallel

Stand extra (see No. 8300 a).

ANYD "0L 0D ‘AEN|

No. 8820. § full size,
-

3.822. Micrometer telescope, for reading thermometers (see illustration on next page). The
telescope is supported by a carriage sliding on a vertical steel rod fixed to a cast-iron tripod foot.
Total Height 92 em.

The telescope has an object glass of very short focal length and may be described as a very
low-power microscope. A finely ruled glass seale, ruled to 0’1 mm., is fixed at the focus of the
eye-piece, and the draw tube should be adjusted so that 10 divisions of this scale correspond to one
millimetre or one scale division of the object examined. (Net weight = 23 lbs.)

£6. 10s. 0d. Paralogy

8824. Telescope and Scale (sce illustration on next page).  The scale is 40cm. lcng,
divided in millimetres and figured ; it can be placed either horizontally or vertically and adjusted
to horizontality or verticality by means of a foot screw; it can also be slid lengthwise in its clip.

The telescope has a magnifieation of about four, it can be tilted, and clamped at any inclination.

Both ~telescope and scale can be swivelled round or adjusted in height upon the vertical stem.

Price complete, with brass stand. (Net weight -6 lbs,) £4. 10s. 0Od. Parapegm

AA*
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8 The Cambridge Scientific Instrument Co., Ltd.,

Micrometer Telescope, No. 8822, Telescope and Seale. No. 8824, } fall size.

&y Tull size,

Nernst Lamp and Transparent Scale, for use with galvanometer or any reflecting instrument.
The lamp is enclosed in a tube which is readily adjustable as to height and direction. Either
the image of the filament or that of a wire stretched across the lens is projected from the
galvanometer mirror on to the scale, an extremely bright image being obtained by this means.

The scale, which is 50 em. long and translucent, can be placed horizontally or vertically; it

can also be slid lengthwise in its clips, and then clamped. The stand can be used on a table
or screwed to a wall,
8826. Lamp in tube with scale and brass stand but no leads. (Net weight =5 lbs.)
£2. 10s. O0d. Parasang
8828. Lamp in tube with brass stand but no scale or leads. (Net weight = 4} lbs.)
(Ser? note at top of page 9.) £1l. 16s. 0d. Paraval

No. 8826. 3 full size.
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8830. Two vards of flexilde loads with bayonet cateh holder and plug ndapter for connecting
to an ordinary lnmp fittigg, 2 3s. 6d. Parcansr

Nate, Unless the order reads to the contrary we supply Imupu for use on 100 volts® direct current.

8B32. Comparator or Reading Microscope. This instrument can be wsed with the axis
af the misroscope either verkioal, horizontal or inclined. Thoe illosteation (4) shows it with the
axis vertical whilst (&) shows it being used =s a ecathetometer with the microscope horizontal.
The tule B to which the microscops is clamped ean be traversed alowly, by the screw and milled
head &, through 40 mm., readings being taken on the divided micrometer head to (0-01 mm,

A B
§ Mall akzs, Mo, BRAE, L fall sizo.

For sapporting the objoct under cxmmination a small sliding table ¥' resting on  geometric
fittinge is provided. This is fitted with centring adjustmenta comtrolled by the scraws F, F. Small
W blocks are nlso provided to take sevews ete.  Por the forusing
mechanism on the microscops Locas's Patent Slow Motion
Mechanism is used which gives o much smosther movement
than the ordinary mck and pinion and is also free from back-
lash, The illustration 4 shows a serew under cxsminabise

The micrascope M, which iz fitted with cross lines and
pan be clamped st any point on the tube A bos & Zedss
Achromatic objective @y, and & No, 2 Cnlir, The working
distance hotween the nose of the objective and the object i
80 mm. The Comparator will be found of very general use in
gither n laboratory or workshop, (Ve weight = 17 {ba.)

Price complete as illustrabed

£15. 0= 0d. Parental

g824. Cathetometer, for use in conjuncion with =a
standard soale. The whole pillar ean turn about its axis, and
e be paised o lowered mispometrically through a vertical range
of 25 mm.; the rendings of the mierometer hoad being used to
sulslivide the sealp readings to 001 mm. The vertical range of
the telescope upon the pillar is 50 cm. The optieal work is of
the best quality. (Net weight = 30 fa.)

£19. 10s. 0Od, Porlielion

W
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8836. Btep by step dividing machine, useful for dividing verniers and short scales. The
graving tool is carried at the end of a long arm, apgl -the scale o be divided is moonted on a
carrimge whose sdvance at each step s determined by means of & micrometer sorew (aee lustration)

[ Net weight = 13 Ma) o o = £T7. 10s. 0Od. FParily

& o] LR SN R TARAT R

Mo, 2236, ! foll size.

8838. Bpherometer (=ee illusimiion). Particular
attention is puid to the micrameter serew in this instrument
andl itz accurncy 18 Bhe highest attainahle.  1or each division
of the micrometer head the point of the serew advaness by
002 mm.  The feet He on a circls of 3 em. mdine. In
remding the whole turms and parizs of a torn, engraved lines
(mot edges) serve as the respeotive reading marks,  In
minhogany case.  [(Ner weight=2 M)

£b6., Os 0Od. Dol

Mo, ERSR.  Full siee

BB39, Glass P'I.E.T.-B. for mse with sbove FFlhE'I'(lZIl'll_'Tl?r., B o, »;I|,g|||_|_I B mm ‘h'iL'k. with surfase Ani
to nn accurney of (K1 mm. £1. 10s 0Od. Parols

8840. Amsler's planimeter, “compensation ” type (see illustration). The pole arm can be plueed
on gither side of the tracer srm, so that by taking the moan of the messurements made in thess
two cases, any small ervor doee to imperfect alignment of the axis of the roller may be eliminsted,
Adjusted for 1 vernier unit oaly, between 8 and 10 square mm., length of pole arm 19 om.,
length of trncer arm 16em.; the adjustable pieco cnrrying the tracer iz made of Gorman silver
and serewed on the tracer arm from uoderneath, it bas a grodduastion in § mm,, on which an
index mark indicates the length of the tracer arm.  Roller of hardensed steel, graduation of the
roller and counting wheel on cellulodd ; convenient winged handle and support with testing rule
with two pents for & and 4 em. Complete in case.  (Nef weight = 1] fha.)

£2. Ba. 0d. Prarogusl

Mo, B, L fell afize,

_EB"E' Amsler's planimeter, “eompensation ” type, with graduste] tracer arm provided with
vernier and micromoter adjustment, adjustable for values of the vernior unit between 10 and 2
square min, sdjusted for 4 to 6 vernier units or settings of the tvacer arm, Measuring roller
apd counting wheol as for No. 8840, table in the ease, showing the valees of the wernier unit,
sottings of tmcor arm and constants, pole arm 19 on. long, winged bondle and support, with neat
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oase and testing role with four points For rdii of 2 4, & or Beme Has s convenient adjustment
for plasing the axis of the roller and teadersarm parallel (see illustration).  (Net wsejght = 1} Tha )

£3. Ta Dd. Partegs
g844. Amsler's Planimeter as Moo 8342 but adjusted for both metrie and Enoglish units
{ Nek woeight = 14 Ha) - s £3. 1l1s. 04, Marfiana

Mo E842, | Tall alaw.

8846, Spirit-level tester (see illustration). This instrument is of & new and improved form
of very great simplicity, and is capable of taking any size of level tobe up to 1 ft. in length.  The
tubep is placed in two W both of which lie grometrically on s slide; this slide is armnged to be
tilted by an accurate screw, provided with a micrometer head divided on celluloid, esch division
of which corresponds to o it of one second. (Ve eiphi = 8 1)

£4. 10s. 0d. Iaptinlly

Na, g, | foll size,

The following instruments will be found in owr supplementary list entitled * Some Special
Jr"k!,rm'ﬂn' Fiasdraiarernla, The ||.-|'|'.-'.-s :I|||._|-J_|| here e 'rll'ly ||'|"'.|I'.l'|.l\.|:l.m-'\l-;r.

Sprr-Photograph  Misrometers (£ and upaards).

Co ordinafe Cemparafer (L200)

Sovery Megawring Maokines (firom £57)L

High Oeode Dividing Mackines | from £G62)

A brief depeviption of the Comparetors we have supplisd for compering  the “standards af
— " Yergth n bhe Geodslis Sarvey of Tndin,
A 10 Link Corparalor for the Government of Nen Healandd,

L=



RECORDING AND TIME-MARKING APPARATUS
B850. EKymograph. Motov-driven, Variable Bpeed pattern.

Abaud Bth fall saze. jth full size.

The specinl fentore of this Kymograph, which s deven by & sioall eleciric motor of alsout

rhe th ALp, i& the omosually wide range of spesds which can be obtained on the recording drum.  This
iz due to s povel and compact arrangement of gears.

Adjustment of Drom Bpeed. A general view of the Eymograph is presented in Fig. A
and Fig, B dingrnmmatienlly shows details of the working ports,  The small motor is sontrolled by
the switch & and varinble rheostat &, by means of which s range of spoeds from 1 to 4 can be
obtained. This motor is coupled directly to a worm -haft, which drives the worn wheels & (Fig. B)
nnd W [Fig. Ak The shaft ddae (Fig. B} is divided ioto two separate parts st Ada. Toe worm
wheel F, fixed to the opper shaft A4, s driven by & worm on the same shaft as the intermediste
wheel W (Fig, A); whilst the wheed &, fixed to the lower shaft aa, is driven direst from the mobor worm,
Due to this arrangement the speed of the shaft ez i8 160 times as groat as that of the shaft 44,

The drum 0 carmied on the shafé O s clamped by the hand serew J and can be quickly riaed
or lowered on the shaft.

An independent sleeve B i supported by a pillar fixed to the bed-plate, and can be moved Ly
the handle & working betwesn two stop pins, Foor upright pins 1, 2, 3, 4 (see Fig. B) are mounted
on this sleeve, and an arm carrying o loose whesl E can be deopped on to any one of them,

Bpeeds obtainable, Tf the arm carrying the friction wheel £ is placed on one or othor of the
pioms I, 3% 4 and cavsed to eugage with the pulleys as shown by the dotted positions in Pig. B,
the drum shaft O will then be driven—the spessd depending on the pesdtion of the wheel £,

The following table shows the ranges of drom speeds obtsinable ; it must be understood that the

figures given depend upon the voltage of the sapply circoit, and will vary somewhat in the case of
ench motor supplied.

Position of wheel E:

& Pin Mo, ; ; 1 a | £
Maximum drum apeed : I
i b, pET EBe. 4850 3o 5 -2
[ Minimum drom speed
in mm, per ses, 120 8 0-70 0-00

The drom may be stopped either by switching off the wwotor current st &, or by osing the
handle ff to disconnect the gearing between the drom shafi © and the motor. An electric ent-out T
it arranged immodiately below the drom to automatically break the current passing through the
time-marker after the drum has made one revolution.

For a deailed deseriplion ase opr specied fagflal

Price of Kymograpb, complete with motor® (for 110 volts ), switch, rhecetat, a=d sutomatic

current broaker mounted om the same bed-plate.  [(Nelt weight = 21 e} £35, Os 0d.  Pariicle
* Mutors for oller voliages can be supplied, bot oeally s extrs eharge muoat be mide in sch cascs,
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B854. Chronograph for Laboratory use (see illustration). In this chronograph, which is
intended to be driven by a belt or small “nbor, & band of paper 17 (25 mm.) wide-is dmwn ander
thres pems A attached to the armatures of three electromagnets B These armatures are made very light,
The paper band € is drawn off the reel D hetwoen the two pulleys J and S The pulley & i
driven by gearing from the main cone-pulleys F, whilst J iz & lomss jockey-pulley,  Whon the lever
I s moved the pulley J is cansed either to press the paper on to the pulley & or to relesse it.
The motion of the paper can therefore be started or stopped at will although the driving puolleys
run eontinuoasly, The lever & epnbles the three pens to be ruised from, or lowersrd an to, the e

Mo, B850 § [ull size,

Prico of Chronograph incloding 1 reel of paper bat without driving motor,  (Net weight = 10 e

£16. 108 Od. Poosailids

BEEE. Bpare HKeels of paper for Chronogeaph.  Esch reel containg about 550 feet (170 matres),
pEE poe| 1 i T 33. Ed. Frivslerm

8856, Hmnll mator, 110 voltsa direct current, suitable for dreiving Chronograph, {“nu||.||.1-l|.= with
|:||"il."'tn;' Ts:dE. {.,'I.r.-.' |nr4-:|-|'rl' =2 fha § £1. 16s. 0d. Il vares

BB58, Tuning-fork stand, ss illusteated, for hobding amy of our electrically  maintained
tuning-forke. Complete with electromagnet and mercury-cup contact breaker, which are fully and
conweniently adjustable. 2 wolts is sufficient to oporabo these stands, although when veed in series
with one of our Hmemarkers 4 volta shoold be used. Without fork., [ Nef weight = 12 R, )

£2. 10s. 04 Pathless

Mo, BRER, | [ill sime

Tuning-forks to fit the above stand. These forks are most carefully adjusted with the platinam
contiet wire in position nod can be relied on for accurate work, A not and washor iz incladed for
clamping the fork in the stand,

8B860. Fork making B0 vibrations per second. | Vel weight = 1§ e

£3, 12s. 04. Dalicntly
B88l. Fork making 100 vibrations per sscond. [ Ned woeipht 1§ fha)
£3. 45, 04, Patrician

8R62. Fork making 200 vibmtions per second. (Nef aeight =1 &)
£2. 1l6s. 0d. FPatronal
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8864. Clook, for making an clectric contact at each hall second by menns of n platinem
g tipped contnct on the pallet arbor. (V& weipht = 4 )
£2. 10s. 0Od. Paveity

8866. Laboratory seconds clock, in brass case, as per
illnstration. KRuns for 24 hours, ticks 5 times
ampeond, Dol is 337 (%5 om.) diameter, [ Nef
el = 3 )

- £3. 10s. 04 FPrecealide

8868. Time-marker, Deprez signal, with fine adjustment

for approximating bo the |'1u1m"|'i||g“qurhn-. Im thiz form the
electromagnets are very small and the moving poarts extromely
light. It iz wseful for recording  small intervals of time oun
smoked paper and can be used with the tuningfork No. 8560
making 50 vibeations per second. Tt can also, when carefully
ndjusted, be ueed with the fork Woo 8861, In box complete
(el vomight = 1 25} 23, bBa Od, Pearled

Hao, 26k, | full sdee,

Wo. 886, 3 fall size,

8869. Double time-marker, Deprez gignal (see illustration), cundtly ms Mo, BBE8 but
with two snmll electromagnets whose styles have their writing poeints elose together, In box oomplete,
(et wowight =1} Iha) £4. 0p 0d Folilodd

For price of stand for supporting the timemarkors see No, S800 a.

MECHANICS

Initruments with the letter “ B placed after the number are of the form originally desigred by
Sir Jamen Ewing, K.C.B, F.RE, for use in Mechanioal Engineeving Loboratories,

The Cambridge Patent Extensometer., UK. Patent No. SES08. Mo mirrors op microseapes
are used for magnifying the movement, but the extension of the test-pisce is messured by a micrometer
serew and a modified form of contast mensuroment.

The inscrument has no delicate parts likely to get out of order and can be roughly Juund)ed-
without any danger of it becoming damaged, and in this respect is more like s workshop tool than
& delicate seiontific instroment.

The inetrument iz made in two separbe picces ; tho lower pioce carvies the micromctor lyesd i,
and the upper plece carries the spring tongue A, The two pieces work together about & hardened
stecl knife-sdge fixed on the top of the arm & Thus any extension of the specimen conses the
tongue 4 bo move towands the point of the micrometer serew X. The urms of the
that the hardencd steel knife-edge on the bmigue opposite the point on the
five times the amount of the extension of the test-piees,

" To take a reading the flexible steel tongue 4 iz eaunsed to vibrate through an awmplitode of
B or & mm, and, whilst vibrating, the micromoter hend I is turned until the point X just tooches

lever are sach
micrometer hend moves



-
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the vibrating tongue. This method has proved to be s most nceurate way of setting the micrometer,
and extensions of the test-piece can be moasured to an accuracy of cne-thonsandih of & millimetre.
A wmore detmiled descriplion i given fn e Langdel Vo, TH aehich eeill Ba somd post fres on redaLeal,

Mo, BATE. 4 foll mize

BS8T2. Cambridde Extemsometer in mahogany oase complete with centring gaunge.
For contres LMD mms. aparct.  (Nel woeight = Tk fa)
£10. 0Os. 0d. Pectimal

B874. Cambridge Extensometer In mahogany case complete with centring gange.
For contees 2 in. II|'\.I|.I'|‘. |:.'III'E N“.{I:IJ.III;.. l|£- ||.I||:':|
£10. 0Os, Od. f ‘.lm-.ﬁ-r:lp_l_-lf_h-

8876 E. Extensometer (Ewing's Microscope Type) (see illustration), for measuring the
elastic extonsion and Modolus of Elasticity of specimens
of metal under tensile tests, This instroment can he
quickly applied to any test-piece, and no part of it has
to be touched whilst tho test is being made,

The illustration shows the ususl form of the complete
ingtrument. The contrea & and © are @b ot 8 inoles L ;
instruments o fake specimens of other lengths are con
atructed to order.

The displicement is vead by means of o micromeber
geale in the eye-piece of the microscops, each division
corresponding B o'y ineh of cxbension so that by estima-
inch may

tion of tenths of o 1Ei'|'i‘\.i-\.a|| r._.;...]i"._.:g Ly
be taken. The adjustesent eon be tosted by the micrometer
serew Lo which has a piteh of L inch,
= Th's serow £ further serves to bring the sighted mark
to & convenient point on the micrometer scale and also Lo
bring the mark back if the strain is so large as to carry it
gnt of the Asld of view.

The instrument iz applicable to large or small test

pisoes, and can be used on testing machines of either the
vertical or the horizongal type. [See Ewing's Strangth of

Ho, 8876 E. o fall sixe.

Materials, p. B1, 1903 edition, University Fress, Cambridge )
In |Hl|i:=|‘I1'I] ||J||.|'III-'_:H,||_'|" CiER, “;||||.|.-|;1- fur &° CETILPER, |:_'||'_._-r r_u.-ll:lhl;.ll 17 "’"-w._l

£2T. 10s. Od. Pedaniie

B877 E. Ewing Extensometer for both 8' and 2" centres. This instrument is exactly
like Mo, HH':.-'E but is also supplied with extm parts enabling it to be convertad into an instrument
suitable for use on specimens with contres 2" apart. (Net weight = 22 [he)

£30. 0. 04 Posrless
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8878 E. Ewing's Compression Extensometor (sco illustration). Special form for measaring
the elastic compression of short blocks, cemtres 2 incheg, apart.  In this instrument the bever arma
are arranged to magnify the movement 5 times and the object sighted on is n emall glass slip on
which are engraved two fine borizontal lines Jyinch apart, The length of the microseope iz adjusted
to make 50 eyepiece divisions correspond to this division of 3 inch. Therefors for a movement of
ome scabe division of the evepiece the glass slip moves through gy ineh and the exbensometer
cemtros move o igy inch.  Bee Ewing'e Strangth of Matsriale, p, 82, 1903 edition,  { Nel weipht = 12 1ba)

£36. O 0Od. Palwginn

¥o. BETA B, } fall size.

Marking-off Toola for use with Extensometers. Several attempts huve been made to design
apparatus for resdily marking the centres st standard distances on Test-Pieces intended for the
measurement of Elastie Extension, None of thess have been entirely sabisfootory, ms owing bo various
comsbructional dificaltics it has been nlwost impossible to nvodd errors in the placing of the centres
of at least 005 to 01°/. The simple arrangement illustrated entirely obviates these uneertainties

No. =881, | foll sioe

The specimen to be marked is held by a rigid geometric clamp; a centre panch is placed in
turn in the foor % slides, the punch being giruck with a liwmmer in sach of the four positions

Three standard sizes of apparafus are constructed with centres 2 inches, 100 mm. and B inches
apart mapoctively,

8880, Marking-off Tool for centres 2 inches apart. [ Vet wweight = 113 fa.)

£23. 28 6d. Pt
B8El. Marking-of Tool for eentres 1M mom, apart. (Net rosigphi= 13 fa.}
£2. 2= 6d. Felluoid

8882. Marking-off Tool for centres 8 inches apart.  (Nef weight < 19 fba.)
£2. 10s. Od. Pelting

8884 E. Single Lever Testing Machine for uso with Extensoneter in messuring modulus
off elasli-:ily.in rods up to §in. {10 mm.) diameter. Provided with assortment of four rods §im.,
dinmeter of various metals. Length of rods 50 cm.  The maximum total lond provided for is 140 tons,
Ten 10 lb. weights, cach equivalent to a load of 5 ton, and four & 1h, weights, cach equoivalent to
Sy ton, are supplied.  Ti specially ordered, metrie weights can be supplied instend.  Ses Ewing's Strength
of Maferials, p. 83, 1903 odition. (Sce illustention on next page) (Vel woeight = 306 1)
£18. 10s. 04. Panelalyy

8895, Blotted Welghte for use with Single Lever Testing Machine, No. 2884 K, ete.

i PR
" 1 Ik each 2] 05 Kile, each 1 ©
- R R gk | | T 1 3
B 2 2 2 B
[ B i . | - 5 5 D
8886. Hanger for carrying Slotted Weights. (Ne weight =} b} .

3a. 0Od. Penatrant
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8887, Searle's Apparatus for Determining Young's Modulus of Wires, and also the
deviations from Hooke's Law (see illustragog)

The upper ends of two wires, ench abont 3 metres long, are securely fixed to a Tbeam, amd from
the lower ends hang two brass frames supporting the two ends of o sensitive level. One ond of the
level is pivoted to one of the frames; the other end of the level rests upon the emd of A micrometor
gorew ; divided and figured on celluloid, The lead on one wim is kept constant whilst the load on
the other i= varied ms desired. The extension of this latter can e measured to an acouracy of
001 mm. by means of the micrometer serew and level. The apparatus possesses the great advantages
that, owing to the use of two similar wires, the Feadings obtained are independent of changes in
the temperature of the wires or of sagging of the supporting beaw. We are now making this
apparatus 50 that the wirs can be readily romsoved and others substituted in thelr places (Net
eight = 3 1he.) : £3. 10a. 04 Penguin

Heo, B0l E. i foll size. Mo, 5387, § foll sizo.

B8R E. Maxwell's Vibrating Meedle for finding the Modulus
of Torelon of o Wire. Into n horizonial beass tobe four other equal
tubes can slide, and thes Gll wp its whole length, Two of thess taakwes
are cmpty and two are full of lead. By placing the full or empty
tubes nearest the centre the moment of inertis is changed, and ebservations
of the cormsponding periods of swing give the data required.  Clamps
for working with difforemt wires are gupplisd.  Complete with sland a8
illustrnted.  Bee Fwing's Strength of Malerinls, p. 92, 1903 odition,  {Nef
weighi= 22 fbs.) £3 10=. 0Od. Penitent

Mo, BRAR B.  p [ull size.
Ho. BB ]

e
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Repeated Impact Testing Machine (see illustention). This is & modified form of the impast
testing machine originally designed by Dr Stanton of The National Physical Labortory, T subjects small
notehed bars to repeated transverse Llows of a definite amount. In the illustration & is the BHCIINET,
& the hnmmoer-head and € the lifting bar which continually raises the hammer and then allows it to
fall froely on to the specimen, The mechanism at J is designed to held the epocimen still whilse it
18 being struck and to tum it through 180° botweon each two sucoessive blows, A counter records th
number of blows strock and a teip switch is fitted to stop the driving motor when the specimon broaks,

d full deseription s given in our gpecial Leafet No. Bd,

Ho. BEER,

8889. Repeated Impact Testing Machine, as illustrated, without driving motor. Vet
rosighd = 165 e} = £40. 0a, 0Od. Pentarchy

BBE0. FRepoated Impact Testing Machine cpmp]ete with 110 volt D.OC. motor, including
necessary spesd reducing goar mounted on common base with doobls ple switeh and
Fuse.  (Total ned weight = 190 s} £80. 10s 0d. Penitie

BBBLE. Apparatus for measuring Modulus of Rigidity by the torsion of wires {see
illustration), also serving for vibmtion experiment in mensuring the modolus of torston, A troe ol
is npplid to the lower end of the wime axamined, the forces ermposing the couples being transmitted
by palleys mounted on ball bearings, and the angle of torsion read off by means of & pointer on n
soale divided in degrees. Ses Ewing's Streagth of Waterials, p. 89, 1903 edition. [ Net weight = 28 ey

£10. I.I‘J-I. Od. .l?"-'_fll'.l'r"-

No. 8891 B. #& Mol aize. o, 8882 B. 2 foll sizo.
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8862 B. Lathe-bed Apparatus for Experiments on the Elastic Bending of rods.
The rods, which are 135 em. long, can be prranged either as lsams or cantilevers [gee illustratiomns),
The supporting knife-edges can be clamped at any distance apart on a still frame fke a lathe bed,
The deflection is measurad by sighting a finasly divided glam soale, elamped to the beam, through &
reading microscope of low power. A small mirror is aleo included which can be set astride the
besm at any place for the purpose of observing the angle of slope there, the tilting of this mirror
when the beam is loaded being observed from o distance by means of a reading telescope and scale.
Boo Bwing's Strength of Mateviale, po 86, 1803 edition

The outfit supplied ineludes the reading microscope with micrometer eye-piece; jockey mirror,
assortment of rods consisting of one }” square and three vound rods §7, 7 and §° {approximately 3,
126 and 19 mm.} dinmeter reapectively, and tha following '-'-l-igl'ﬁ:-i; ¢ ] 1h, 3—% lba., 1—5 lbs, and
B—10 1w, T apecially ordered metric weights can be supplicd instead. (Nef eoeighi = 364 Iha)

£18. 10a. 0Od. Percolata

Ko, BELE. & foll size,

g§894. Compound Ballistic Balance, for impact experiments with falling bodies. Of very
substantial construction: tho knifeedges being =0 constructed that the Ealance is adapted for
roeeiving either a vertical or horizontal blow and works without perseptible friction. To com-
municats & vertical blow one of the masses provided is placed in ome bucket and balaneed by an
equivalent mass of shot or other material in the other bucket. The mamsa i then lifted out while
the beam is prevented by a catch from tilting. The mass so removed is then allowed to fall into
ihe bucket from o mensured height and the deflection obesrved. A little sawdust should be used in
the buckets. With the apparatus three masses are provided, these being phesphor bronze balls of
Er L" and §" (npproximately 9, 12-5 and 16 mim.) dismeter respectively, [ Nel weight = 43 M}

£8. 10a. 0Od, Perdgrine
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8B96. Apparatus for Experiments on the Balance of Revolving Machinery. In a
frame which ean be suspended, runs a shoft cnrrying..5u loaded dises . and driven by an electric
motor. The loatls on the dises may be varied, ss well a8 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 110 volt direct current  electels motor, on cast-iron  bass, as
illustrated.  (Net eoeipht = 80 fa,) £33, 0s. 0Od. Perfata

Moo 8806, } fall size,
8897. Micro-manometer for measuring miceometrically differences in pressure ap to 100 mm.
head of water. The instrument was originally designad —
by Mr BE. Thralfall, FRE, for meazuring by means of
a Pitot-tube and side gnuge the velocity of gas-strosus
in e :
The essentin]l part of the instroment {eoe disgram)
in in effect & Lltobe containing oil or water in which
one limb A of the tube is sealed, the other lmh B bedng \::_-‘r"?_;-’-:-.'-'..

alsy closed o the atmoaphere, bt containing a miceo- . —-‘.T-—-%,[
meter screw M whose point may be adjusted to touch 1
the liquid surface. Tubes are connected to the air Spaoes Diagrammniic seclbon of Micro.manomates.

Fo, 8807. § fell wiza.
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above the liqguid in the two limbs in order that they may be connected to the Pibot-tabe and side
pauge respeotively, ao that the velovity of The passtream may be deduced from the olgerved difference
of pressure.  The micrometer hend is so divided that this difference is given directly by the reading
of the hend, A cock O is provided so that both chambers (the limbs of the U-tule) may be placed
ab atmospheric pressure for the determination of the zero reading. (See Stanton, Minwfes FProe.
Civil Engineers, Yol 145 ; Theelfall, Winwles of Proceedings Tuatifiulion of MWechanien! Engineers,
Vol. 33, page 28.) As illostrated. (Net weight = 12 tha.)
£13. 10s. 0Od. . Periapt

8808, Pitot-tube and side gange for wse with the picro-manometer, These are of brass
designed for serewing into the side of a pipe, n " gns pipe throad being used, The Pitottube is
Sitted with o stuffing-box and is adjustable &0 that 6 may be made o project into the pips any
distance from 31" to 9%, Both tubes have unions at their outer ends for connecting to the piping
which leads to the manometer. [(Nel weight =21 M)

Price, per pair £1. 158, Od. Peviearp

8859. Inertin of BSolids,
designed by Mr (L V. Boys, F. R,
Masses of “rnss amd gunmetal of
various accurate peomotrioal shapes,
such as spheces, dises, tubes, ete,
aro g0 abranged that o ool clamp
may be fixed o various paris of
them ; they may thus be susponded,
ench in tarn, from the end of & fine
wire. Torsional oscillationa being
then sek op, the moments of inertia
Y | compared by noting the
periods  of oecillation, Clomplete
with stand as illustrated. [Nef
wotghie 13 b}

£4. Os 04, Perigres

Ko, a0l § full size,

Recorder for Variable Bpeed of Crank Shafts, ete. £32. Bee our supplementary list
entitled * Bome Special Physical Instruments.”
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HEAT

Callendar's Apparatus for determining the Mechanical Equivalent of Heat. Thi~

apparntus has been designed by Prof 1. L. Callendar,
F.R.8., to provide a rapid and ready means of determining
“d,” the Mechanieal Equivalont of Heat. In it
mwechnnical energy in dissipated by means of a spocial
brake rubbing on the outside of a rotating bross drum.
The heat energy developed is measured by the rse in
tempernture of the brass drum and the wator it contains,
In addition to the genoral advantages of simplicity,
accuracy and rapidity, attention is dmwn to the
following special paints :

{1} The weighta antomatically maintain them-
selves In a position of floating equilibrium.

{2} The friction is very nearly independent of
the spead.

{3) The mechanical work done can e
measured to & very high degree of ABOCUrAGY.

{4} There is no pulley or bearing friction to
Introduce errors. Yo. 9000, J full size

Our Leaffet No. 00, which we ahall be pleasad to semd poat fres on request, gives a full
description of this {nsfrument ogether with fnetructions Sor wsing i,

PRICES.

8000. Callendar's Apparatus for Determining the Mechanieal Equivalent of Heat,
Complete with thermometer (range 10-30° C.)* and two silk belts (one being

8 spare). BSee illustration. (Twal net weipht = 44 e
£8. 10s. 0Od Periodis

2002. Callendars Apparatus complete as in No 9000, but with the addition of a 110 valt+
D.C. motor woanted on base with reduction gearing, double-pole awitch smd Fuse,

o ond driving belt. (Total net weight = 69 a.)

£17. 10s. 04, .I"'n:ar_[‘r:-.ﬁ..-_ry "
8006. BSpare Silk Helt 8. Od. Feriphus
8008, Bpare Thermometer 10-30°C., divided avery P20, special bent pattern for wes with
abav e ki Ta. 64, FPeriatyle
B010. Spare bent patbern thermometer, range 25-45°C., suitable for hot climates,
Ts. 6d. Perplesly

* Thie is the mnge of thermonseber we usnally supply althosgh, for use in holb soantries sch ns Indis, we can

ELpply instoad n higher range instrument ss listed under Ko, BOL0,
t Mators for ather voltages can Lo aupplicd, thongh vamally n slight extrm chisrge will bave o bo made in such cpses,
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Callendar and Barnes' Continuons Flow Calorimeter for measuring the Eleetrical
Equivalent of Heat [aee illostration). Thes

instruoment has been designed by Professors
Callendar and Harnes for the rapid and very
fairly ascurate determination of the Hest
Equivalent of Electric Energy. A carrant of
water passes through a glass tobe &, 44 cm.
long, through which o silk coverod mangnnin
wire iz wound in the form of & heliz, The
tomporsture of the wator nt the inlet and
cutlet is taken by means of the mereory
Chermometers T and 7. EKnowing the
electrienl energy dissipabed in the wire and
the volume of water passed through the tube,
it is easy ko determing the Heat Erquivalemt

E T

TP

No. #0223, 0 foll siwe.

of the Electrical Fnergy, A small ofstern & -.-m.h an overlow saomogement 8 provided in order
that the flow of water through the tube may be kept constant, the head of water being varied by
altering the height of the cistern on the stand.

Dur Leaflet No. 00, swhich swe ahall be pleased fo send post free on request, gives o full

2020,

BO22,

2024,

desoripdion of Ui tnatrumnd fogether aoilh dnebruchions for wsing il

Callendar and Barnes' Continuous Flow Calorimeter, complete with water
cistern on stand, but withont rubber fubing or thermometers.
£3. Da. 0Od. Frraonags
Calorimeter a3 above but incloding 4 wards of rubber tubing and two merourial
thermometers reading 0-50° <, snd dividiad every 017 O, ns illustested. [ Ne

weighd= 13 ) ... -, £4. 3a. Od. Perapasd
Bpare mercury Thermomeber, 0-50" 0, divided cwery (017 O
Ba.  Bd. FPerrepal

Rosenhain’s Fuel Calorimeter, for determining the
calorific valoe of conl or liguid fuel (eee illusteation) The

sample iz compressed from powdered conl, or ks & weighed oom-
bustible pollet soaked in liquid foel. It is burnt in & corrent of
oxygen within a gl vessel completely immersed in water, to
which latter the heat evolved is very completely imparted. The
rise of temperature is resd by a delieate thermometer. The
sample to be tosted is supported on o fused silica tray amd s
fired by means of a fine platinum wire which can be heated
elootrically,

The water is agitated by the gas bubbling through it whilst
after the combustion is completed the valve is opensd and the
whole of the inside of the calorimetor fooded with water. The
gloss vessel ueel iz an ordinary ineandescent gas-light chimmey,
The standardized coal briquettes are usefol for finding the water
equivalont of the apparatus

A more detailed desoription i given in our apecial Leqfat

e, ol
8030. Rosenhain's Calorimeter complete with hall- MBI
valve, fused silics tray, brass vossel and outer wooden case but P00 Ay full size.

without thermometers or other accesaories, [ Net weight=11 } fhs )

£8. 10s. Od. FPervious
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8031. Rosenhain's Calorimeter as in No. 8030 but with the addition of nocossories as follows:—
Accarate thermometer® 10° to 25°C. and divided to 0€5° (L, thermometer for use in wash-bottls
0 to B0°C, } ltre wash-bottle, 4 yards of stout rubber tubing, gluss messuring veesel, mortar for
compressing samples of ecoal, 1 tube containing 4 standardized coal briquettes and 1 tube containing
4 standardized absorption peliets for use with oil fuel. (Yotal net weight = 20 i)

£9, b 0d. Patalism

* For use in hol climates we cam, when specinlly requosted to, supply o thermometer of rangs 90° 4o 35° 0.,
inatead of 10° fo -EE'" 0., the price remsining onchanged, -

9034, Boys' Radio-Microm&ier (se¢ illustrmtion on next page). The suspended system in
this instrument is extremely light and consista of & single loop of silver wire convected nt its
lower extremity to a small bismuth antimony thermo-junction, This thermo-junction carvies a copper
receiving plate. The radiation received on this plate raises the tempernture of that end of the
junetion to which it is attached and therefore a somll current iz cavsed to circulate through
the silver loop. The loop is suspended by a fin® quartz fibro botween the poles of n permanent
magmet and the doflections are memsured in the vsual manner by means of the mirror F which
is attached to the fibre. A suitable lamp and seale for taking the readings will be found listed
under No. 83326 The mirror & is plane but a lens in front of it wakes it svitable «for use at
| metee working distance from the seale,

In the illustration the cese is shown removed from the instument. This case iz doublewalled
amd made of thick copper so a8 to avoid tempernture gradients in the instrument itself and secure
& steady mero reading. This iz alao the resson for the beavy block of metal 5.

The tube A, which fits into the case ak €, should point towands the body being investigated.
This can be set correctly by romoving the knob D and sighting down the tuba.

A clamping deviee is fitted consisting of a small serew which when serewed into position
unclamps the suspension and when removed permits g, spring to elamp it,

The instruments are carefully tested before being despatched and a Cortifleate of sTest is
issued with each instrument. The following s a eopy of one such cortificate, which will sorve to
show approximately the sensifivity, cte, which may be expected.

Certificate of Teat
of
BADIO-MICROMETEER Mo, T802

The back face of & decimoter cobe filled with water st & temgpematore of 85°C. and ak &
dissance of B0 cm. from the imstromont, prodoced a deflection of #2 con upon a scale at 100 can,

distance,
ooy Tomp, =28 O

Complete Period (nokt in magnetbe field) =53 seconds.

‘Tiea of reaching o steady doflection in the fold =9 sscomds (appeox, ).
- Tima of coming o met=md soconds {Approz ).

Receiving plate, backed copper foil 3x 3 mm.

T

K.B  The above figures are only approximate amd are intended to sorve as & guide to sbow
whethor the instrument is working properly.

Price of Boys' RadioMicrometer complete, [Nl eaight = 32 e}
£16. 08 0Od. Petersl
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Ho. 8084, § foll size.

8036. Mercury-in-steel CGas-regulator (ses illustration) for maintaining In-
onlators, Baths, Buerilisers, etc. at a constant temperatare. The regulator iz made entirely
of steel, the lewer part which s immersed in water being protected by a copper sheath,
oxternal dinmeter 19 mm. Is cosily wdjusted to maintain the required temperature. No
risk of breakage. Direct metallic connection to the gas supply is readily made, thus
avaiding the use of rubber tubing and consequent risk of fiee.

Price without mercory, [ Ned woeight = 1 5)

G £2. 10s. 04. Patvoiiel

Koo B0AG.
} fall size,

8038. Griffiths’ Gas Pressure Regnlator (see illustmiion), for maintaining constant the
head of water pressure under which gas is delivered,

The apparatus consists of n gnsometor 4 about 45 om. in diameter in which the bell is hinged
about the poing & The gas supply is controlled by means of a valve consisting of a delicataly
pivoted arm and counterpoize [, F, W, carryiog o mercory cop O which opens or closes the gns
supply. ‘The walve is operated through the adjustable rod & by the vertical movement of the
gasometer. In practice the regulator is found to be execedingly satisfactory, maintsining a constant
pressure to within 0-1 mm, [Nl soeiphi = 2] M) .. £, 0= 0d. Pricterer

Ko. S8, | foll size, showing sectian throngh regulator.

Mo, 83 1
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MEKER BURMNERS

Meéker Burners. The special construction of the Méker
burners is illustrabed by the figure. The air indet holes are
much larger than in the ordinary Bunsen so that the mixture of
s and air in the chimney & is just that necessary for complate
combustion.  “ Lighting-back " is prévonted by the use of a
mickel grid ©, 10 mm. deep, in the mouth of the burner. This
grid always remaios ak n comparatively low temperature and
therefore has o long life.  Also sinee it is so deep the channels
ean be of large crics section aod therefors do not beeome clogged
with dust or throttle the mixtore. -

Approximate diamsier
Hime of flams al menth Fri
of bernor

N, 16 mm,
1 I

A,

1 i

g 4
Ly S 5
1 B

B a

... =

T D e e e,

: m
Beetiom theongh ordinary Moker Burner.

-

4 discount of 10°f, is alloweed off the above prices when at lad sic of the acme size are ordered
al the sama time,

thir Feaffat No. B2 deseribes more Fully the Méker Burners and Furnosces.

We make o great variely of Thermometric and Pyrometric apparatus for sevemiifie and indnebri)
work,  Separate leafets ave ispved decling with thie closs of apparatus,

fp

i=R NN =
\

42 1

LIGHT

8044, Wheel of Lenses, for analyaing the oscillations of
an electric spark. The wheel is a lrass dise containing six achro-
matic lenses of about 150 mm, focal length, The lonses are arranged
in three pairs, each pair being opposite one another and equidiszant
from the axis, while the axial distaness of the thres respoctive pairs
ditfer slightly from one another. The image of the oscillating spark,
fooused by the rapidly revolving wheel upon a seresn or photographie
plate, is drawn out into a beaded form.  If the plate is large enough
to take an arc of 607, the whole rocord of the spark will be found
apon it. A pulley with V-grooves is provided on the spindle by
means of which the wheel may be rotated.  See © Notos on the
Oscillating Eleotric Spark,” by C. V., Boys, F.RE, in the Fhil
Mag, of Beph. 1800, As illustented.  {Net meaghd = 15 )
£8. O0s. 0d. Philgel

i
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89046. Laboratory Spectrometer, of exeeptionally rigid design. Adjustable sli, with
comparison prism ;  eollimator and  telesespe are of 20 mm. eler aperture and have full eollimation
adjustments, Teleseope hoz clamp and slow motion in azimuoth, with sornier 'mu.-:lii.:[;' t Gme minwko
on A circle 164 mm. in diameter,  The collimation of the telescope cannot be disturbed by focusing
the eye-plece

Frisn table has independent levelling serews mounted on aximuth circle reading in degress.

Price complete, as illustruted, with flint prism of 35 mm. face. (Nt weipht = 24 Bhe )

£21. Bz, 0d. Phanies

=

Ko. SWdE.  § foll sks

8047. Laboratory Bpectrometer as above bot without peism.
@ £20. 0Os. 0Od. Fhrygia

-~
8050, Spectrophotometer (see illustration). A modification of the colourbox of Clerk
Maxwell, which mny bo uwsed for thres purposes of physical and’ physiological interest.
1 .-'I.E 1] l"“:;ltl"l'n"\l'll?ul.lll-'ll'lrml‘rd'l'. H_\' nkean= ||f EL1] Ajllll'lrjll'ia.'[ﬂ ;l.r:rﬂuglquen[_ “f ]\l'i:i.n'l!lil I.ll::ll.'ht"':nn1 II.I1I|
shi=, two soperposed polarized spectra are produeced, any desired solour from whish may be  olserved
throwgh an analysing Nicol. By rotating the Nicols the brightness of these portwons of the spectra

No. #0560, § foll sirne.
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may ba widely varied and thos the loss of intensity of light on passing through. an ‘absorbing
mesd i may be fonnd, 3

IT. ds o mesis of defeeling i extimating colosr-dindness.  The light which vields one.of tho
spectra. falls, before paszing through the prism, upon m mirror, by rotating which ANy ons portion
of one spectrum ean be placed in Juxtaposition with any other portion.

IT1. ds o rasmus of malehing mired gpectrad colours with any one eolour of a puie gpecirum,
By n proper adjustment of m dogble imaga ]-\-r'i:-uf: any two oddours of one spostrum can be seen
ws mixed, and by rotating the EPPGE, any portion of the other spectrum can be compared with
the mized colonrs  [Hes an artiobe in Nafuree Nov 17, 1851, by Lord Bayleigh, amd in the
dournal of .I”.illy-arl.-.lll;lj;g': Yol. v. Part i by Dr Bheridan Leal [N aneight = 21 Ha)

£18. 0s. 04 Phytology

£}

Boo M0G2  Jy foll size

8062, Optieal Bench (see illostration). The bed iz of cRsb-iron  amnd very rigid, . On
ways, which are scraped troe, the pillar-blocks can be slid and camped geomet rically,
pillars sre adjustable vertically by open-pitched serews, and lLave getmietrio clamping,

the
The thres main
Twa swiviolling
vells with elamp and slow motion s provided for these pillars, one of which is wl justalile transversely
to the bed. The bench is supplied with a Fresnel eye-puece fitted with a micrometer hisd reading
divectly to 005 mm., o =lit witl self-centring adjostment, Fresnel b prizm, seven slides for difraction
experiments, a fourth pillar earrying o lens-hobder, electrc incandscent lump, and gas burner, f Na

aewight = 104 Ba) . s o £60. 0Og . Piefeeral

lo, 8054 alap illesteating slit and portion of optios] beneh, } fall wigo.
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Fresnel Mirrors, of black glass The reflecting faces extend up to their line of intersection,
and tho swivelling of the adjustable miror takes place precisely about thnk lioe, Thizs involves
no tedions adjustment, bul is seeured aotomatically,. One of the mirrors mn be lted by means
of a micrometer scrow of half-millimetre pitch with divided bead.

8054. Price of Fresnel Mirrors areanged for fitting on to one of the pillars of the Optical Bench
and complete with bracket arm, balanee weight and angle piece for carrying the slit, which latter is
inicloded with the Optical Bench {(see illustration) .. £15. 18s. 0Od. Piotorial

BO86. Frice of Fresnel Mirrors without i.n]‘u:."k;l arm but mounted on w ﬁl']:q.-l]‘!.':’-l';: tripod stamd.

£11. ?ﬁl. 0d. Pievelensr

MAGNETISM

8060, Btudents’ Magnetometer.
A wonden Box is snpported on three level-
ling gorews, A boxwood seale 100 am, long
ani dividesd in millimetres transfizes ths b,
A carrier for ndeflecting magnot is provided,
with pointer for reading its position.  The
deflectable magnet is hung in a brass stircop,
a pointer being fixed below, just over the
mzmle,  The suspension is readily menewed.
A mireer is provided, Tor observation with
i teleseome and scale if desired. - The design
af the i'lm1n||ul.-|:|l. hag besn improved sines
the illustration was made.  The box is now
rectangular in shape and is provided with
removoable windews at each side so that
oig may very ensily pob ab the deflocted
mag nak, |:_.'|'- ¢ .-.l'.-'n':;r.ﬁ.-' = G ma..}

£4. 15s8. 0d. FPilaster

8064. Dip Circle. In mahognny case with glass front and
ground glass hack, mounted on & eircular metal hase with levelling
serows, and with a slow motion in azimuth, the horizontal eirele
being diticled to degrees. The needle s 10 cms. lung, the pivots
rosting on agete plines. A lifter is provided for arresting the
needle. The vertical cirele is divided to degrees.  (Seo illustration )

[(Net woeight = 6 i)  £16. Da. 04 Pilusity
Ro, 9064, § fall s
-
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The folloping insfrnmonts ord deseribed in our supplementary el salitled “ Sdne Speoial Physical
Tratromenes”  The prrices gieen heve ore approcimoads, bal heset o e dnderested are Dnviled o
write for the pomeplele st aolhich showld be of speciol inlerest to Bose cagnged dn vesearel avovk,

Magnetometer, Kew pattern Unifilar. (£64.)
Magnetographs, ns designed by Prof W. Watson, F.RS.
() ®*The Combined Declination nnd Forizontal Force Magnetographs.
() The Vertical Force Magnetograph.
Dip Inductor. =
Dip Cirele. Kew pattern. (£31)

HIGH SPEED SENSITIVE DRILLING MACHINE
FOR INSTRUMENT MAKERS

Finding it imposgible to obtain a drilling machine saitable for o scientitic instrumont workshop
wir wers compelled to design and make o drill for ourselves. This drill proved w0 successful that
we have sines added s second one o sor eqoipment

The column supporting the drill consists of o sbeel
shaft 2 inches o disnieter cast into s heavy ensbing, ==
The spindle head is rigidly fixed to the colomn by means
of seb porews armanged geometrically so that dwe spindle
enn be set square with the table. The drill spindls is
of cast steel, ground and lapped, the bearings being' of
bromee and selfaligning. A Holfmann ball throst wich
a povel pimbal devies for distrbuting the throst is wsed,
A light polley & inches in diameter revolves on o fixed
gleeve, the deive being communicated to the spindle by
means of & slewve and long feather. A handy adjustable
stop i@ ftted to the fesd The driving belt i8 of put
wnil  passes  over alominium guide pulleys rooning  on
ball bearings ; the position of the pulleys san be altecod
to take up slackness in the driving belt. An accurabely
divided cirele is provided on the table sopport so that
the position round the horizontal axis oan be readily
dbeteranined.

The following ie a brief specification of the
machine :

Vertical travel of the spindle, 2} inches (54 o).

Distgnes from column to eontre of apindle, 6] inches
{172 mim. }

Vertical teavel of the table, 12} inches (317 mm).

Bize of table, 6} inches square (165 mi).

Dinmeter of sentral hole in table 12 pm, (approx. 1)

Belf-centring chuck taking drills from }§ inch / g s M 4
{64 mm. | downwards, M SOTI,

Maximum speed of dell B0 revolutions per mingte

= 9070. Price of drill with self-centring chuck and with specially light and stiff
countershaft ftted with Hoffmann ball bearings to both fast and loose pulleys, with
striking gear. (Net woeight = 180 s, £28. 10s. 0Od. " Pilealds

#, P ) |
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We also publish the following lists, any of which will be
sent post free on application :—

_Eiactrfual Instruments:

LIST 63. Galvanometers, Duddell Patent Thermo-ammeters,
Grassot I;qumeter, Duddell Magnetic Standard, &c.

LIST 658. Duddell Patent Oscillographs.
- LIST 92. Electrometers, Weston Mormal Call, &o.

Some Special Physical Instruments. Dealing with expensive pieces of
apparatus such as  Dividing Machines, Magnetographs, Star-Photograph
Micrometers, Screw-Measuring Machines, and apparatus made for speaial
purposes. '

Thermometers and Pyrometers.e Miscellaneous leaflats dealing with :—
e
«  Féry Radiation Pyrometers,

Thermo-Electric Pyrometers.

Platinum Resistance Pyrometers.

The Joly Meldometer.

Mercury-in-Glass Thermometers for industrial uses, &e.

Microtomgs and Embedding Baths. LIST No. 57 a
Méker Burners and Furnaces, Leaflet No. 82,

The Bi-Meter COg Recorder. Leaflet No. 86

Also various descriptive Leaflets on particular instruments.
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