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5341,
o043,
D344,

D345,

a9,
G0,

G1.

62.

62A. Extension Clamps, page 487,

No. 5341.

Support, Hardwood, Gay-Lussac's. Clamp cork lined, movable in three
T I e Ny s e g R S N e e

Support, Hardwood. Improved form of Gayv-Lussac’'s, with extension
Fod 22 I0Choes JOME .. .covtronsanssansnssssnesssesnnssetantsspenssss

Wooden Clamp with %-inch rod, same as in No. 5343, for use with
clamp holders, etc., in connection with iron supports. Clamp only

Support, Hardwood, Schellbach’s. Clamp cork lined, universal move-
Went . iswvenns A o RO

. 57, No. 55, Nos. 61, GBA, 21.

Clamp. A condenser clamp of improved construction mounted on a
10 mm. nickel plated rod 30 cm. long. Will hold objects up to
DO TR I BERIBERY o oo ns: v mi e e e s (i 80 A IR e e R T v e RS

Clamp, of brass, nickel plated, for holding square objects, mirrors,
scales, screens, etc. Jaws open 4 cm.; rod 20 cm. long, 10 mm.
T e e Sy S A A Ly e = A

Clamp, same as No. 58, but rod 10 em, long, 10 mm. diameter.........

ixtension or Parallel Clamp (illustrated in connection with two rods
and iron table top). For two 10 mm. rods............cuoiiiiinnnas

Extension or Parallel Clamp, same as No. 60, but with openings 13 mm.
TN O o im om0 . O S O A o A e T .

Extension or Parallel Clamp, same as No. 60, but with openings 19 mm.
e R A ISP PR sisnaue

$ 1.33

1.33
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No. 145. No. 147. No. 149.
145.  Clamp, Standard. This Clamp is made of malleable iron, and provided

with ball and socket swivel cap on screw.

OPENE Sl iah dvasaa s e e e 3 in. 4 in. 6 in,
| e S e e S e e e $0.22 30 A5

147. Clamps, Adjustable, steel. These clamps are so constructed that they
can be quickly adjusted and will lock themselves the moment the
pressure is applied to the screw, The bar is 34 inches from the
center of screw. A very desirable clamp for light or medium work.

ODERE: INCHEE: i vitsinus fvandscnieass 6 10 18

B A s e s S e L e e .70 .90 1.25
149. Clamp, Hand Screw, wood, with saw cut threads on screws.

Number ......cceiiveeinnecnnnnns 15 14 13 12 10

l.ength of jaws, inches.......... o 7 8 10 12

Opening, MENes ... ivsaivmaies 2 3 415 S 814

L R e e SR .33 A0 48 60 72

ey 3 ".‘h ;:.:* =

[ RS N

No. 154, No. 155,

154, Compass, Eagle Pencil. The most universally used school compass,
Pen, pencil, divider and compass combined. Provided with set nut.

R, RO, 000, PO QOB .l rvnieen mma s e e e Net 8§ 2.00
155. Compass, Pencil. Easily attached to a common pencil. Solid steel
leg, durable and accurate. Superior quality. Each, 0.15. Per doz. 1.50

For Drawing Compasses, see next page.




260A.
2608.
260C,
200D.
260E.
2060F,
260G,

261A.
261B.
261C.
261D.
261K,
260F,
261G.
261H.
261J.
262,
263.
264.
2605.

266,

268,
269,
270.

271.

No. 261. No. 267.

ACCESSORIES FOR NO. 255-256 LATHES.
Hand Turning Tools, without Handles,

Milling Tool, with one knurl...........c.cccoviiivniinnrenns cossensace §
Flat Tool, for brass, ivory, hardwood, ete. 14 inch....... T T
Side Tool, right, for brass, ivory, hardwood, ete. 14 inch.............
Side Tool, left, for brass, ivory, hardwood, ete. 3 inch..............
Point Tool, for brass, ivory, hardwood, ete. 14 inch..................
Round Pointed Tool, for brass, ivory, hardwood, ete. 14 inch....... o
Square Graver, for metal. 145 Inch....... ... veierernnen sevnenns

For Handles, see No. 233 File Handles.
Lathe Tools for Metal.
Size of steel, 1;x1 inch,

Right Hand Diamond POIL. .. ... ccviineniseassossssrssssaseneoss ‘e
Left Hand Diamond Point. . ........ .. ittt rrssssssnnnss
IRENE FERNIE BMRE TR o o o o-n v w oso vme w0, 0 ) S e L i
JAEL BEEIME - ISR TIONRR ¢ i 0 o oo ) o e A
Bont RIght Bandl B To0k. .o anmivan vl i wamms e
Round Pointed Tool, for brass, ivory, hardwood, ete. 14 inch........
THread Mool . ... i tnn it ettt e s s nesssensonssssnsssnsnsssennssnsns
b T s e I e e
alde o Borlg TO0E. .o s i miiams e s el
BETOW URIEE | oot s s es aensiah o kle anlsise e e aia e siesiarsles wa i wicelesa aed
B R B A P TS RS e S P oy S e S
Square Center, for jron.......... T T R B A AT N R AR
PORTUIE DO i in v i o Nl T 0 T e B R 0
Common Dogs.

S50, IDCHOB :.:isisiieins 14 3% % 1 114 114

Each ........ ot dameenn S 2D .30 30 .50 .50
Steel Lathe Arbors, for holding saws, emery wheels, etc., as listed on

page 40.

DUAIDBUAY, IRGHIME o iosisisviiosinessssesies e sdsn i 15

T O SR N e S YR S B e 1.25 1.75
Champion Scroll Chuck. Diameter 3 inches, with two sets of jaws...
Champion Scroll Chuck. Diameter 4 inches, with two sets of jaws...
Almond Drill Chuck, to hold 0 to 11-32 inch drills, with taper fitting..
Almond Drill Chuck, to hold 0 to 17-32 inch drills, with taper fitting..
N. B.—The above Chucks mounted and fitted to the lathe at an

extra charge of $£2.00 each,

Prices
Net

1.
.20
2D
.25
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.25
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394.

304A.
304B.
394C.
304D.

SMHE.

305.
J06.
307.
J108.
309.

401.

No. 304,

Polishing Head, Electrie, for 110 volt direct current. Will meet all
requirements for light grinding, buffing, etc. Motor enclosed, pro-
tecting all working parts from flying dust and dirt. Bearings are
made of extra heavy phosphor bronze, steel shaft 14 inch in diam-
eter. Lubrication is automatic by means of feed wick oil cups.
Motor practically noiseless in operation. Has a speed of 3,000
R. P. M. and will develop 1 H. P. Dimensions: Height over all,
014 inches; base, 6x5 inches; length of shaft, 914 inches. Finished
in black japan. Buffing attachment to hold small buffs for buffing
wheel is furnished extra. (See No. 394D.) Complete with ad-
justable tool rest, emery wheel 5 inches in diameter, 1, inch face,
indicating snap switch, attachment plug and six feet reinforced

a1 T e e et o P N T R T e Net
Polishing Head, Electric, same as No. 394, but for 220 volt direct
CUTTBRY: &ivw ol im e noatie ke v sens T T S g S T I e O Net
Polishing Head, Electric, same as No. 394, without tool rest...... Net
Polishing Head, Electric, same as No. 394A, without tool rest..... Net
Buffing Attachment, for either of the above Electric Polishing Heads,
R Net
Pulley, 214 inches in diameter, for round belt, for attaching to shaft
of Nos, 304 to 304C............. e Tl T T L b L
POLISHING HEAD ACCESSORIES.
Emery Wheel, extra fine quality. 3 inches in diameter, 15 inch thick,
8¢ inch hole., Fits No. 388 Polishing Head..........ccvoveevininnnen
Emery Wheel, extra fine quality. 3 inches in diameter, 14 inch thick,
14 inch hole. Fits No. 390 Polishing Head........................

Circular Saw, good quality steel, 214 inches in diameter, 3§ inch hole.
Fits No. 388 Polishing Head. ..........cocvrinrerinnnrrrronsrassnns
Circular Saw, good quality steel, 3 inches in diameter, 15 inch hole.
FHa N S0 POBBRIDG FRORM ... i veinuenni s isssione e esiissmimemss
Felt Polishing Wheel, fine quality felt, 5 inches in diameter, 1 inch
wide, % Inch hole. Fits screw end of either No. 388 or No. 390
Polishing Head .......c. .o iiimeeronrnnssnannsssssnnssssnssnsannns
Muslin Buff Wheel. 35 pieces heavy muslin, strongly stitched to-
gether. 3 inches in diameter, % inch hole. Fits No. 388 Polishing
e e e et e T L e
Muslin Buff Wheel. Same as No. 401, but with 1 inch hole to fit No.
390 Pollshing Head.......vveeees L T T L e L o8 dmh g S

i ———————————

2 & 8 8

1.65

22
.22
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Al NoD. -"113-
511. Speed Indicator, improved form, may be run at highest speed required
without heating: dial plate has two rows of figures reading right or
left: rubber tips for both pointed and centered shafts, which not
only remove the jar and run smoothly, but produce a stronger fric-
tional contact with the shaft. 'The rotating dise, being carried by
friction, mavy be moved to the starting point where the ralsed
knobs coincide., Pressing the raised knob on the rotating disc with
the thumb prevents the dise from moving until the hand of the
watch gets to the right position to take the time. Every hundred
revolutions may be noted by feeling the knob pass under the
thumb, thus relieving the eve which has only to look on the watch

to note the time, Nickel plated. .......covoierviriecioorenenes Net
513. Speed Counter, or Revolution Counter, suitable for any purpose re-
quiring a small, light and accurate counter. Registers up to 99,999,

Its action is very smooth and uniform and it will stand a very high
rate of speed. If run backwards, it counts backwards. Illustra-
I R - e e e A P o B LR el e e
514. Speed Counter, with ball thruet bearing and spring clutch which
allows the spindle to turn freely until the second hand of one’s
watch has come to zero; a slight pressure on the end of the instru-
ment starts the count: when pressure is released the ecount stops.
Registers 9,999, and can be used on either high speed or low speed
machinery. One pointed and one flat rubber tip furnished which
gerve as insulators when taking the speed of electric machinery.
The flat tip can also be used on flat or po'nted shafts. .............

11._;" CENSCICO.

1181
RN
HILH 1118

515. Spherometer, student
form, reading to 1-200th
millimeter, with silvered
scales. Tripod covers a 2-
fnel) clrele . ssssie e
517. Spherometer, with removable micrometer screw. A carefully made

instrument of high grade. The entire micrometer screw and nut,
including the divided head, may be removed from the tripod base
for use on other p'eces of apparatus. When used in connection
with Nos. 518 and 518A Screw Holders, it forms a very conveniently
used micrometer for experiments on expansion, bending, ete. The
lege may be placed at either 1.5 or 2.5 em. from the center. Pitch
of screw, 0.5 mm.; length of screw, 7 cm.; diameter of head, 5
cm.; number of divisions on head, 100..........ccivivinnannn. Net
018, Spherometer Screw Holder, for use with the screw of No. 517 Spherom-
eter to form a micrometer, Reamed to fit a 13 mm. rod, which may

be placed either parallel with or perpendicular to the screw. .. .Net
H1SA. Spherometer Screw Holder, same as No. 518, but for 19 mm. rod. Net
719, Spherometer, high grade, see Catalog K....................Duty free

320, Svherometer, high grade, see Catalog K. ....cvvevrevessnsss Duty free

1.50

4.50
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No. 683,

662. Young's Modulus Apparatus. The supporting
frame consists of two heavy steel rods 90 cm.
high, mounted on tripod with leveling screws
and fitted with strong clamp on top of rod for
holding the wire. A small bushing of hardened
steel is clamped near the end of the wire and

on this one leg of an optical lever rests, The other two legs rest

on an adjustable platform attached to the support rods. The elon-
gation is measured by a telescope and scale. A micrometer micro-
scope clamped to one of the supporting rods may also be used for
measuring the elongation of the wire, Complete with optical lever
L S = 11 = $ 22.25

GG2A. Torsion Pendulum Attachment for No. 662, Consists of a brass disc
about % mm, in diameter by 2 c¢m. thick with brass ring of the
same diameter and approximately the same moment of inertia.
Complete with wire and removable clamp for wire which screws
IR0 LHE B e s s R e e e R e 8.00

For Wire, see Nos, G101ff. For Weights, see Nos. 751 and 3039.

663, Torsion Apparatus, to test Hooke's Law for torsion and to determine
coefficients of rigidity. The apparatus illustrated is an improved
form, recommended wherever used. A heavy table clamp carries a
ball bearing hub, to which is attached a wheel 6 inches in diameter,
one-half the rim of which is graduated in degrees. An adjustable
vernier arm fits closely to the scale and is graduated to read to + of
a degree in either direction. In the hub is a socket, in which the
rod to be tested is centered and rigidly fastened. The other end is
held in a similar socket, mounted in another table clamp. The
pulley is flat for a steel ribbon band, which holds a scale pan of
known weight, Complete with full directions and eight rods, all
110 centimeters long but of different materials and dimensions,
as follows: One eaeh brass rod ¢ millimeters round and ¢ milli-
meters square, one each steel rod 6 millimeters round and 6 milli-
meters square, one each maple rod 10 millimeters round and 10
millimeters square, one each whitewood rod 10 millimeters round
and 10 millimeters square....... A S B SR AN SEORY S DI SERYE 13.35

For Extra Rods, see next page.

No. 682,
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752. Illustration of Pulleys. A base
and pillar of hardwood having
screw and nut for holding iron
arms for supporting the dif-
ferent systems, with five No.
720 Pulleys, two No, 730 Double
Pulleys, Wheel and Axle of
four diameters, Capstan and
Levers, six No. 3966 Weights,
assorted, and one No. 749 Silk
Line. With this outfit it is
possible to illustrate the prin- No. 752
ciples of the wheel apd axle CETE
and capstan as well as of fixed pulleys with power and weight
equal, fixed and movable pulleys with power and weight as 1 to 2,
1to3 and 1 to 4 and a train of fixed and movable pulleys as illus-
trated «ovvina 10, 0 (0 e A4 A 9 A e I TR R

- — - E 1

-

=T |

b —

- il
— el e e e

753. IMlustration of Pulleys. Finely polished hardwood frame three feet
high, six No. 720 Pulleys, two No. 732 Quadruple Pulleys, two No.
733 Triple Tandem Pulleys, Wheel and Axle of four diameters,
Capstan and Levers, four No. 750 Weight Hangers, fourteen No. 751
Welghts, assorted, and one No. 749 Silk Line. With this outfit it is
possible to illustrate the principles of the wheel and axle and cap-
stan as well as of fixed pulleys with power and weight equal, fixed
and movable pulleys with power and weight as 1to 2, 1to 3, 1 to 4,
l1toH, 1to 6, 1to7 and 1 to 8, and trains of fixed and movable
DREEVE vicoivvins v i e s s s e e e ey e e e i 22.25
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A
812, Inclined Flane and Car, page 492,
No. S14. | No. 813,
813. Falling Body Apparatus (Inclined Plane), according to Millikan and
Gale. For determination of the distance traversed by a body under
force of gravity., Consists of a straight-grained wooden track 16
feet long, which, when inclined, furnishes a slope down which a
steel ball may roll. Complete with block stop, but without sup-
notting BIOTEEOF DRIV oo i i e s e s v e Aaele e s o3 s $ 5H.065
814. Falling Body Apparatus (Inclined Plane), to be used in connection

819,

820.

a83.
821.

R21A.

22,
822A.

N,'li
-t W

with No, 813, for measuring velocity acquired by a body under force
of gravity. Consists of a straight-grained wooden track S feet long,
to be placed at a slight inclination (to eliminate friction) at the
bottom of the incline No. 813. This frees the rolling ball from force
of gravity, and it will move along at the velocity it had at the end
of the incline

Center of Gravity Apparatus. comprising Nos. 816-821 and No. 383.... 4.15
Two Balls of unequal weight, balanced on handle, showing center of
EERVILY Of LHO BFBLOI o e e e e e ey e bhieial e e s P .8

Leaning Tower, in explanation of the leaning tower of Pisa. Shows
stability when the center of mass is within the base of tower. With
POYDOVADIO DOD. ooaiwmiaio s are s il s s s sl e srarsm e e el e e e e s .90
Loaded Wheel, with support. A metal disec with holes at the center
and along one radius, and with a weight on one side which may be
adjusted so as to bring the center of gravity of the disc at any one

of l;hfr._v;-rrt-ml'lr INOLAR .« & rcirenrare e s i s o e R o A s AT e e e e 1.25
Witch. Cylinder of pith attached to a hemisphere of lead. Very in-
tarveRting RBd INBIEUEEING . i s s SR e e e e e .11

Horse and Rider. Horse stands
on his hind legs in the position
ghown in the illustration.
Heavy ball changes center of
mass so that it is under the
point of support of the horse. .

Plumb Bob (see page 38).......

Center of Gravity Bloek, new
form; more positions possible
than with old form. Provided

with handle and pin..........
Center of Gravity Blocek of sheet

PORUIRE::  INOL RITS IO oo wnw e o i i R 0 T 0 R B AT
Gravity Bar. See Catalog K for deseription...........cciiiiinnenains .65
Gravity Bar. See Catalog K for description. ... ..ccoeiineivinnsneins 12. (0}

Double Cone and Plane., Cone appears to roll up the plane, the bars
of which diverge so that the axis of the cone actually descends.... 1.10
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1031.

1033.

1035.
10365,

Cartesian Diver, to show successively the phenomena
of floating, sinking and rising. The diver is so
weighted that it will just float when the upper
part of the jar is filled with air at atmospheric
pressure. A finger pressed on the rubber dia-
phragm over the top of the jar will transmit pres-
sure to the water in the jar, which in turn will
cause water to enter the interior of the diver, and
it will sink, owing to its increased weight. On re-
leasing the pressure the air compressed within the
diver will expel the excess of water and it rises to
the surface. As the outlet in diver is horizontal,
the reaction produced causes the diver to rotate
during its ascent. By regulating the pressure on
the rubber diaphragm very interesting and amus-

ing antics will be observed. Diver only.......... $ 0.15 No. 1033,
Cartesian Diver, No. 1031, complete with jar 12x2 inches, and dia-

PRTRRIN & o) o5 e i a alia a0 a0 o A T e .05
Cartesian Diver, same as No. 1031, but larger.......cocvvvvinicennrans .25
Cartesian Diver, No. 1035, complete with jar 12x2 inches and dia-

DRTREIIY & o o) o) isisinsinnisiain s s e n wis b/ a8e as/a e e 5o e nse et nee s e see e
For Hydrometer Jars, see page 7.

No. 10a7. No. 1039, No. 1043

1037.

1039,

1043.

1046.

Hydraulic Press, Made wholly of glass with visible valves. This is a
pe_rfecrt working model and will explain to a class the fundamental
principle of the commercial machine............. N R R B e 1.50

Hydraulic Press. This instrument is a model capable of doing work

and will break bars of cast iron and wood very easily. It is muunteci

on a heavy iron standard containing an oil cistern and the press

proper. The large cylinder has an internal diameter of 114 inches,

the small cylinder of the force pump 5-16ths of an inch. The valves

are of improved design. Plunger of large cylinder carries a mov-

able attachment for different breaking tests. Made entirely of

metal, finely finished in nickel plate and japan...........ccovvnn... 40.00
Mariotte's Bottle, improved form, capacity one gallon. A study of

the phenomena presented by this piece of apparatus furnishes ex-

cellent practice in applying the principles of hydrostatics: with

glass tubes and rubber stoppers complete. ....cooitvirnrennnnnonnss 3.35
SE!IE!ENB. 1417 Seven-in-One Apparatus for other experiments in hydrau-

CS.

Water Motor with Prony Brake. See Catalog K for description.......
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1151. Barometer Tubing, heavy,
large bore, per meter... $0.18
1153. Barometer Tube, large
bore, thick walled, one
end sealed, 80 cm. long.. .28 |
1155. Barometer Tube, complete
with glass cup and pi- l
l

pette for filling.. .40
1157. Barometer Tube, wlth hEnd
and bulbh . iviserasss e - .40
1159, Barometer Tube, demon-
stration form, with fun- ' u

nel top and with stop

cocks at top and bottom

for easy filling and emp-

tying of the tube. Grad-

pated .......cc0c0cenees 7.50
1161. Barometer Tube, same as

No. 1153, graduated in

millimeters ...... 2.00
1162. Mercury Well of Japanned
e
:3':’“ Capacity about 50 oo NO. 1152, No. 1157. No. 1159,

IMPROVED MERCURIAL BAROMETERS. FORTIN PRINCIPLE.
Patented Nov. 28, 1905,

A BAROMETER without provision for the adjustment of the
mercury level (zero point) is of no practical value in scientific work.
For this reason we have ceased to carry the “old line" instruments.

These new BAROMETERS embody all of the important features
and operate on the same principle as the U, 8. Weather Bureau
Standard Barometers. (See also page 99.)

The GLASS TUBE is straight and of heavy wall and uniform bore.

The MERCURY CISTERN (C) is constructed of glass, sealed to
the tube. A flexible and air-tight piece of leather forms the lower part
of the cistern, and by means of the adjustment screw (B) the mer-
cury level can be raised or lowered to coincide with the zero point.
This zero point consists of a piece of colored glass (A) drawn to a
point, and extending from the outer wall of the tube. This form is
far superior to the ‘“line"” zero used on most low cost barometers.

The HEIGHT of the MERCURY COLUMN is observed by means
of a special device attached to the vernier,

The BAROMETER SCALE is fixed to the hoard, and is graduated
in Metric and English, reading by means of a vernier to ¢ mm. and
1-200 inch. The vernier slides in an accurately cut slot and moves
freely and independently of the glass tube. The vernier graduations
are placed on a beveled surface, bringing them close to the scale. A
lens front thermometer with Centigrade and Fahrenheit lcale is at-
tached to the mounting,

1165. Improved Mercurial Barometer. The scale reads
down to 25 inches, and is therefore not satisfactory
for altitudes above 4,000 feet. See No. 1165A for a
high altitude barometer. Complete with ther-
DIOTROUEE oo ns unnensvssanansnnss NI wavasasiNet $.15.00

1165A. Improved Mercurial Barometer. Same as No. 1165,
but with a scale reading down to 20 inches for
use in high altitudes.......... seecas st rarraes Net 17.00

1166. Improved Mercurial Barometer. Same as No. 1165,
with addition of rack and pinion adjustment for
the vernier and a certificate of error. For alti-
tudes below 4,000 feet only......oovvvnnnnnnn. Net 20,00

A i S el Rt el i el B Sl S Nl Bl el il

No. 1161.

CENTRAL
SCIEnTIFIC Co

PAT MoV, 24,08
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No. 1229,

1229. Barograph (Recording Barometer), a most interesting instrument to
those who take note of atmospheric variations, as a complete reeord
is given by a pen upon a printed chart for an entire week, and, by
its form, the exact barometric reading can be seen at any moment,
as well as the varying line traced by the pen for the time preceding.
The charts, which are changed at the beginning of each week, can
be retained as a record for the entire year. The mechanism con-
sists of a series of vacuum chambers, eight in number, joined to
each other. The movement of pen is magnified by a series of levers.
Chart reading 28 to 31 inches is held on a drum driven by eight day
clock movement. Mahogany frame with glass case. Complete with
full directions for use, charts for a year, pen and ink....Duty free

1220A. Barograph, same as No. 1220, but in copper case, glass front and end,
with handle. Cover hinged at end. Complete with directions for
use, charts for a year, pen and InkK. ..o viveivnssoinessns Duty free

12298. Barograph, same as No. 1229, but for use in high altitudes. Unfigured
charts are supplied graduated for a range of 3 inches, the numbers
to be written in by the user. In ordering specify in what altitude
the instrument is to be used. ....coveeeveness N NS Duty free

PATENT NY S28EE=——
No. 1230,

1230. Barograph, same as No. 1229, but of new design. The movement is
worked by a large vacuum pan concealed in the base of the instru-
ment. In fumed oak case, glass top and sides. Complete with full

directions for use, charts for a year, pen and ink...... ....Duty free
Certificate from Kew Observatory, eXtra. .........cc.vvvevensnssrssnss
1230A. Barograph Charts, for barographs reading 28 to 31 inches. Per box
BONLAITINE OIS FORE'E . BOITDIN o o v v w0 x nie-a o mon a s i o e A AN 0, AS18 70

2308, Barograph Charts, unfigured, but graduated for a 3 inch range. For
use with No. 12208 Barograph, the numbering being done by the
user. Per box containing one year's supply............. PR LA Rt

$ 30.00

33.00

25.00
T7.50

2.00
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CUNTRAL BEIENTIFIC &

No. 1413, No. 1415,

1403. Mercury Shower, for illustrating the porosity of wood. Mercury is
poured into a funnel, which is placed over a bladder glass as illus-
trated. Afir pressure being removed from the bladder glass, mercury
speedily seeks its way through invisible pores and drops into the
glass cup. Without bladder glass or cup

1413. Magdeburg Hemispheres, japanned iron, 4-inch, with handles and
stopecock, mounted on round base for protection when not in use.
Improved method of construction makes joint between hemispheres

perfectly air tight

1415. Bacchus [lustration. Two bottles connected by a bent glass tube. Air
may be exhausted from one bottle, which causes the water in the
other to be transferred, owing to the reduction of the atmospheric
pressure

See also No. 1081 Reaction Apparatus.

TTIT T

1417. Seven-in=One Apparatus (Spirometer). New form consists of =

the cylinder shown in the center illustration fitted with No. 1420,
reversible legs which support it in either of the positions shown in
the diagrams, The cylinder is of heavy seamless brass tubing, six
inches in diameter, provided with a close-fitting piston so packed as
to make it air and water tight. The handle on the piston is detach-
able for convenience in some experiments. In the position shown in
the left-hand illustration the spirometer may be used as a Hydraulic
Press, Hydrostatic Bellows, or a Pneumatic Lift (by blowing
through the tube or by use of No. 1307 Air Pump). The right-hand
diagram illustrates its use as an Upward Pressure Apparatus. May
also be used as a substitute for the Magdeburg Hemispheres; to
show approximately the equality of air pressure in all directions;
to show the elasticity of air. Complete with reversible legs, rubber
tube and funnel

1420. Globe for Determining Weight of a Gas. Air may be exhausted from
globe by air pump and gas then introduced through tube connection
and stopcock. Most convenient and practical form. Capacity of
globe, about 1 liter........ PSR,
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No. 1615, No. 1616. No. 1017, No. 1018A,

1615. Maximum Density of Water Apparatus, glass jar with heavy polished
copper reservoir for freezing mixture, without thermometers......

1616, Critical Tube for showing the phenomena which occur when a liquid
changes to a gas at its critical temperature. A stout glass tube

9 ¢cm. long, about half filled with ether. May be used with a projec-

tion lantern. With directions......iccinssniisismniinsiennsassesas

1617. Dew Point Apparatus according to Prof. Milllkan., By means of a
bulb, air is blown through ether contained in a small nickel plated

brass vessel, Complete, without thermometer............c........

161TA. Alluard's Dew Point Hygrometer. See Catalog K, ...............Net
See also No. 1350 Freezing Apparatus to show cooling by evaporation.

1618. Fire Syringe, brass cylinder with piston and piece of tinder. Improved
construction. Illustrates generation of heat due to air compression

1618A. Fire Syringe, Glass Cylinder. This type of Fire Syringe has a heavy
glass cylindrical barrel 3 em. x 25 em. with a 1 em. piston. On ac-

count of the improved method of construction sure results are pos-

sible with this instrument, and the phenomenon js entirely visible.

L

¥ 5
= §
‘ ]
- i

No, 141D, Neo. 1621, Neo. 1625.
1619. Circulation Apparatus (convection of liguids), improved form........
1621. Convection Apparatus (convection of gases)., A metal vessel, with
holes to surround a candle near one edge and a hole on the opposite
edge. Complete with two student lamp chimneys.............
1624, Touch Paper, in sheets about 24 em. square. Per sheet........co0.0s
1625. Davy's Safety Lamp, as used in mines..............cccviiiivennnness ]

o.M

1.40

. 66
26.00

2.00

6.65
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1761,

1763.

1770.
1TTOA.

1771.

1778.

1774.

1774A.
1774B.
1774C.

1776.

1TT8A.
1778B.

17T7T8C.
17T78D.
1779.

17T7TOA.
1780.

No. 1761.

Compass, brass case, card dial, beveled glass; the three larger sizes
with ring,

Diameter .... 10 mm. 16 mm. 25 mm, 40 mm. 50 mm.

FOeh oo .08 A1 o .25 .33

Compass, brass case, brass dial, agate cap needle, beveled glass with

cover, full eircle divisions.
PR o e o e e s S e s e R A 40 mm., 50 mm.

L e Pt e e S S P s 1.05 1,10
Compass, brass case, raised card dial with full circle divisions, agate

cap needle, beveled glass top. Diameter 45 mm. Similar to No.

100 DL WL B ONE DOTRUBE o v v v o s 5w m im0 w8 0 s O s 0.60
Compass, brass case, raised metal dial with full circle divisions, agate

cap needle with 37 mm. aluminum pointer, stop for needle. Useful

in building apparatus. Diameter 50 mm
Sight Compass, watch case form, 50

mm. diameter, with raised dial

and full ecircle divisions. Bar

needle 30 mm. long, with agate

cap. Sights and spring cover.... 600
Bismuth Spiral. See Catalog K for

description. .. ...ccvveee Duty free 15.00
Bismuth Spiral, See Catalog K for

description............Duty free 5.00
Magnetoscope, small jar form.... 1.10

No. 1773,

Magnetometer, for measuring relative strengths of magnets. Com-
pass No. 1765, mounted in mahogany finish hardwood frame, with

meter BCAle BNA DAr MBAEDBL. ... i iaisiveenestonesonone e 4.00
Magnetometer. See Catalog K for description......... .............. 2000
Magnetometer. See Catalog K for description. ...................... 2200
Magnetometer System. See Catalog K for description................ 4:“0

Supports. See Catalog K for description............. e SR 4.45

carth Imductor, has 1,000 turns of wire, of about > 5
200 ohms resistance, wound on a mahogany ring
22 centimeters in diameter, and capable of rota-
tion about its diameter. On releasing the catch
S, a spring causes the coil to rotate through 180
degrees, when it is caught and held by a second
catch 8. The length of throw of the spring may S’ J08
be regulated by means of the screw A, so that !
the coil strikes the rubber buffer at the end of
its half-turn without appreciable shock 10.50

See also No, %5 Earth Induction Apparatus.

Field Tray. See Catalog K for description 4.45
Potential Points. See Catalog K for de-
scription. Setofthree................. 1.50
Equipotential Seeker. See Catalog K for description. ..........c0un. A5
Induction Coil. See Catalog K for deseription. . ......coivironninnnns 5. 00

Rowland's Apparatus for Distribution of Magnetism, See Catalog K

for deseription ........cciiiiiiiiiiinriniienecancecseonnnsssenesss 9.00
Hysteresis Apparatus. See Catalog K for description. ................ 7.50
Permeameter. See Catalog K for description......ocovvivrionnnnnnn, 27.76
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1932,

REPAIRS FOR STATIC MACHINES.

No. 1021, No. 1932,
Revolving Glass Plate for No. 1811, 12 inch, finished; 1 inch center

Ht.l;tlmmry Glass Plate for No, 1811, 14 inch, finished; 214 inch center
1ole

Revolving Glass Plate, 101 inch, finished; 1 inch center hole.......
Stationary Glass Plate, 12 inch, finished; 2 inch center hole e
Revolving Glass Plate, 14 inch, finished; 1 inch center hole....
Stationary Glass Plate, 16 inch, finished: 23; inch center hole

Glass Plate for No. 1816, 20 inch, finished; 3; inch center hole........

No. 10387, Nao. 1939, No. 1042, No. 1943. No.

1937.
19:39.
1942,
1943,
1045,
1047.
1953,
1954.

1655,

1959,

Leyden Jar for No. 1811, 21§ inches diam., 614 inches high, tin foiled. .
Leyden Jar for No. 1816, 2% inches diam., 8 inches high, tin foiled. ..
Brush Arm with washer and rubber nut to fasten to No. 1923 Sta-
tionary Plate .
Brush Holder with Brush for No. 1811....
Brush, refilling only .
Disc and Button, one piece, of metal, 14 inch disc, 13§ inch button, for
Revolving Plates
Tin Foil, pure, for coatings. Thickness, 0.0005 inch. One pound equals
about 50 square feet., Per square foot, 0.10; per pound
Tii: Foil, pure, for coatings, Thickness, 0.0015 inch. One pound equals
about 16 square feet. Per square foot, 0.17; per pound.....
Leather Belting, round.
Diameter, inches ..........
Per foot
Amalgam, per ounce bottle

VACUUM TUBES

jury

[=— Sl SRR ]

1947,

.45
B

AND ACCESSORIES,

Aurora Tube, 12 inches long, with platinum
electrodes. When a spark is passed through
tube a beautiful colored glow is observed....

Aurora Tube combined with Guinea and
Feather Tube, see No. 1435.

Vacuum Tube, S inches long, for exhausting.
In shape similar to No. 1993

Gassiot's Cascade for showing the effect of at-
mospheric pressure on an electric discharge. .
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Nao. 2135, No. 2140,

2135. Fuller Battery, improved form, for open or closed cireunit work., Gen-
erally adopted in the Chicago High Schools. E. M. F. about 2 volts;
initial internal resistance about 0.40 ohms. Gallon size, complete
without chemicals ............

2135A. Carbon and Cover for No. 2130, .. v ivviiviresnssssasnsas

21358. Zine for No. 2135 (same a8 No. 2128A) ... vvininasnnsineneins

2135C. Porous Cup for No. 2135 (same as No. 2128C)..........

5027C. Jar, 6x8 inches, for No. 2135

2140. Clark Standard Cell. Mounted in brass case, with certified thermaom-
eter. Furnished witli certificate of accuracy from the German
Reichsanstalt .. ..Duty free 12,

For Normal Cells, see page 434.

EDISON PRIMARY BATTERIES.

The batteries listed below are of
the EDISON-BSCO type—the latest
gucceessor to the well-known EDISON-
LALANDE.

The chief points of superiority in
cells of this type are:

Constant E. M. F.

No wasteful local action while
the cell is idle.

Extremely low internal resist-
ance.

No polarization,

Convenience of form and free-

Edison-Hsco Fdison-Hsco dom from noxious fumes and

Hattery. Renewal, chemical deposits.

The distinctive feature of the new EDISON-BSCO batteries is the fact that in
each cell or renewal, the copper oxide plate, zine plates, supporting frame, connecting
wire, and combined suspension bolt and positive binding post are furnished as a unit,
all parts being assembled at the factory. It is thus possible to place the plates very
close together without danger of short circuiting, thereby reducing the internal re-
sistance and increasing the available voltage and productive capacity. The capacity
of these cells is now 33149 greater than that of older types of the same size while
the efficlency is approximately 209 higher. These cells are equally suitable for open
or closed circuit work. The electrolyte is a solution of sodium hydroxide in water.
The size of the plates and the quantity of electrolyvte furnished are so proportioned
to #ach other that when the zine plate is eaten through the remaining parts are
also exhausted. We, therefore, do not carry separate parts, but only complete re-
newals. No. 2149 s recommended for laboratory use.

2144. Edison-Bsco Primary Battery, No. 208, Size over all 6x9 inches,
capacity 200 ampere-hours. Complete with chemicals N

2144A. Complete Renewal for No. 2144

2149. Edison-Bsco Primary Battery, No. 309. Size over all 5% x12%; inches,
capacity 300 ampere-hours. Complete with chemicals..........Net

2149A. Complete Renewal for No. 2140, ... ..o iiiiii it istannesnnsns Net
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No, 2217. No. 22190 No. 2221.

Coil for Current Induction. A form wound coil 10 inches in diameter
with flexible leads and connectors. When a single coil is connected
in series with our No. 2421 or other sensitive galvanometer, inter-
esting experiments showing the earth’s magnetic field and other
induction phenomena may be made. The purchase of a pair of coils
is recommended, as they will be found especially useful for work
in induced currents.

Induction Coil, A simple coil wound on a brass spool. Illustrates
conveniently and in the simplest manner the induction of a current
in a coil by proximity to another coil carrying a current, as well as
other phenomena of electro-magnetic induction., For use with No.
1702 Soft Iron Core and No. 1707 Magnet. ............ccivsvnannnnns

2219A. Induction Coil. Similar to No. 2219, but with a hole sufficiently large
for a % x14 inch bar magnet (No. 1704)

2221. Primary and Secondary Coil. Mounted on two hardwood spools, the
outer one provided with a base and the inner one completely re-
movable, A soft iron core is also provided. Total height, 74 inches

No. 2223.

2222, Variable Standard of Self Induction, See Catalog K for descrip-
tion Duty free
2222A. Variable Standard of Self Induction. See Catalog K for descrip-
tion Duty free
22228. Standard of Self Induction. See Catalog K for description. .Duty free
2222C. Standard of Self Induction. See Catalog K for description. .Duty free
2222D. Standard of Self Induction. See Catalog K for description..Duty free
2222E. standard of Self Induction. See Catalog K for description. .Duty free
2222F. Standard of Self Induction. See Catalog K for description. .Duty free
2222G. Standard of Induction Flux. See Catalog K for description. Duty free
2222H. Self Induction Coil. See Catalog K for deseription
2223. Induction Coil, Demonstration Form, with sliding secondary, mounted
on polished mahogany box with condenser, 6§ mm. spark
sea3A, Induction Coil, dissectible, See Catalog K for description...Duty free
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DIRECT CURRENT MOTORS.

Nos, Z263IM—I243YY. Nos, 2204A—=2264D1).

GENERAL ELECTRIC DIRECT CURRENT SMALL POWER MOTORS.
For Constant Speed and Continuous Service.

Catalog . | Speed, [Shipping V Groove | Net Price,
o g | H. P.!| Volts. l{.l P. M. Wﬂii;mi Winding. Puller. | (l?hﬁ'agn
2963 M., 16 | 110 | 11000 | 22 | Shunt. | 114 inch. | 11.00
FOG3MM. 1L, | 220 | 1100 22 Shunt. 114 inch. | 12.00
2263N, | 14 | 110 | 1700 2 Shunt. 114 inch. | 11.00 _
DOG3NN. 16y | 220 | 1700 | 2 Shunt. 114 inch. 12.00
2 | Shunt. 114 inch. 12.00
L

|
|
|
22063P, 1ag | 110 | 1o | |
| Shunt. 114 inch. 1300
|
|

-

&)

2

2
2263PP, 4 | 220 | 1100 | T
2203R. by | 110 | 110 | 25 | 3hunt. ' 11 inch. 13.00
20G3RR. b0 220 | 1100 | , 11 inch. 14.00
22638, | 14, 110 | 1700 | 23 | : 1% inch. 12.00
220388, 220 | 1700 | 23 | Shunt. | 1% inch. 13.00
2263T. 110 17000 | 25 | Shunt. 114 inch. 13.00
2263TT. 220 | 1700 | 25 | Shunt. 114 inch. 14.00

I 15.00

|

|

| s
2263VV. =20 120M) | 28 | Compound. 1% inch. | 16G.00)
2203W. I\ 110 1700 | 28 | Compound. 1% inch. | 15.00
|
|

2263V. ' 110 1200 | 28 Compound. | 1% inch.

2263WW. | % 220 1700 | 28 | Compound.| 1% inch. 16.00
2263Y. | Yy 110 1200 | 31 | Compound.| 2 inch. 17.00
2263YY. c | 1200 | 31 | Compound.| 2 inch. | 18.04)

CENCO DIRECT CURRENT MOTORS.

Catalog : Net | :
No. 7 " | R.P.M. : Weight. Winding.

29G4A.. g | 110 | : 12 Series.
22G4AA. -2 L 12 Series.
29%4B. ¢ | ‘ 12 Series.
22(4BB. s | 2 : i Series.
22040, 4s o ' 1 ' N ~ Serles.
INMCC. 290 1800 ' Series.
2264D. % | 110 | 1800 | 17% |  Shunt.

294DD. ' & | 220 SO0 I Shunt.
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MOTOR GENERATORS.

CENTRAL SCIENTIFIC CO.

No.2271.

A great many school laboratories have available an alternating current at 110
or 220 volts. For such schools the motor generator is the most satisfactory machine
for producing the proper direct current for laboratory wcerk. These sets consist of
an alternating current motor coupled to a direct current generator, as shown in cut.
Motor Generators Nos, 2271A or 2271B with a 10 volt direct eurrent generator are
especially recommended for school work. The outfit will give & amperes and can
be used to charge storage batteries, do electro-chemical work, operate induction coils,
electro-magnets, small motors, ete. A driving pulley can be placed on the driving
shaft next to the coupling without extra charge, In ordering, specify voltage desired
on the generator,

MOTOR GENERATOR Price Net
Catalog Single Phase, 60 Cycle ‘ Shunt Wound Speed F. O, hE.

No. 2 :
| | Volts A. C. |[Watts Output|Volts D. C. Factory
_27T1A | 10 |80 | 6toiz’s [ 10 | § 250

_ 2271B | 220 |60 [T6told2d | 1750 | T3.50°
2271C 5 110 120 | 6to 125 1750 | 0K, 50
271D ; : T 220 120 | 6to125 | 1750 | 99.50
C22T1E [ 110 150 ~ | 6to125 | 1750 | 10050
—ZI1F 220 | 150 | 6tol125 | 1750 | 101.50
|

|

T 22TG - 110 200 | 6tol12s [ 1700 107.00
100, (KD
118.00

1700 |

PTIK : 220 250 | Btod25 | 1700 |  118.00
_2TIL . 1o 350 | 6to12s 1750 | 137.00
2271M ' R 220 350 | 6to125 | 1750 | 137.00

2271) . 110 350 | 6toids

GO |

2271H . Lot ] 200 6to 126 | 1750
|
i

Rheostat included with all outfits above at no extra charge, except with Nos.
2271A and 2271B, where it is not necessary.
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No. 2355. No. 2357. No, 23558,

Telephone Receiver, demonstration form. This type of receiver, in
addition -to being readily dissected for demonstration purposes, can
be used on any line and for any distance, as it is the standard com-
mercial form of the latest type and is very generally used in modern
telephone systems. It is of the two-pole variety

Telephone Receiver, watch case form. This receiver has short mag-
nets and is the form frequently used on inside telephone systems
and also for instrument use and testing in the laboratory..........

Telephone Receiver, head band form; a siglgl{e receiver especially
adapted to wireless telegraph work. Windings of silk covered
copper wire: magnets of special steel; cores of proper height to
give permanent adjustment. Resistance, 500 ophms. Complete with
six feet of green silk cord

2958A. Telephone Receiver, head band form. Same as No. 2358, but with re-

2358

sistance of 1000 ohms
B. Telephone Receiver, head band form. Same as No. 2358, but with two
receivers and a resistance of 1000 ohms. ............ .ottt vniinnas

03580, Telephone Receiver, head band form. Same as No. 2358B, but with re-

2304,

2369,

2370.
2371.

2373.

gistance of 3000 ohms

No. Z350. No. 2369,
Telephone Transmitter, Chicago Solid Back Type. The transmitter
used on most commercial phones, especially long distance lines. ...
Battery Call Telephone. An attractive, high grade instrument, espe-
cially designed for inside work; very useful for connecting prin-
cipal's office with the janitor or for other practical school work.
Price for each station, with complete directions
Microphone, simple form, for demonstration, on wood support
Microphone or Loud Speaking Telephone. See Catalog K for de-
scription Duty free
Wireless Telephone Outfit for acetylene light., See Catalog K for de-
geription iree
Wireless Telephone Outfit for arc lamp. See Catalog K for descrip-

tion Duty free
For Selenium Cells, see Catalog K.
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2443, Resistance Box, traveling plug form. Extra heavy brass blocks: rubber
top %-inch thick.
The total resistance is 1,110 ohms, divided as follows: 1, 2, 3, 4, 10,
20, 30, 40, 100, 200, 300 and 400 ohms. The box is supplied with two
traveling plugs, which add greatly to the usefulness of the instru-
ment, making it available for the comparison of the E. M. F. of
batteries and other tests by the potentiometer method. For de-
tailed description of construction, see page 200,

Guaranteed accuracy, %5 of 1%

2444. Resistance Box. Similar to No. 2443, but with greater capacity and
with blocks of new and improved design, which enables the coils
to be held more firmly in position, and lessens the danger of imper-
fect contact between coils and blocks. The total resistance is 11,110
ohms, as follows: 1, 2, 3, 4, 10, 20, 30, 40, 100, 200, 300, 400, 1000,
2000, 3000 and 4000,

For detailed description of construction see page 200.

Guaranteed accuracy, % of 1%........ . :
2444A. Resistance Box, same as No. 2444 except that the total resistance
Is 1111 ohms as follows: 0.1, 0.2, 0.3, 04, 1, 2, 3, 4, 10, 20, 20,

40, 100, 200, 300 and 400




CENTRAL SCIENTIFIC CO., CHICAGO, U. 8. A.

2477.

24T8A.
24788,
2479,
2480.
2480A.
2481.
2482,

2483.

i, A—
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Wheatstone’'s DBridge, standard slide wire form, high grade. The
strips are of heavy copper without soldered joints and provided
with two gaps in each of two arms of the bridge. The wire is of
manganin, which does not appreciably change in resistance with
change of temperature. Mounted on a scale graduated in millime-
ters. With this bridge is provided an improved form of contact
key having contacts at each end so that the point of balance of the
bridge may more readily be located approximately. This contact
key slides along and makes good electrical contact with a metal
strip provided with binding posts to either of which one galvanome-
ter wire is attached. This does away with the trouble caused by a
loose, dangling wire. Complete with necessary binding posts and
full directions

|
'lr

o S e L i
[ 4

No. Z475.

Wheatstone's Bridge with Four Decades, with sliding contacts for
rapid manipulation. Four pairs of ratio resistances of 1, 10, 100,
1,000 ohms or 10, 100, 1,000, 10,000 ohms. Four decades of compari-
gon resistances, 9x1000, 9x100, 9x10, 10x1 ohm or 9x100, 9x10, 9x1,
10x0.1 ohm. Provided with battery and galvanometer keys, a pair
of terminals for connecting the resistances to be measured, and a
wooden lid to keep out light and dust when not in use...Duty free

Wheatstone's Bridge, same as No, 2478, but with five decades. Duty free
Wheatstone's Bridge, same as No, 2478, but with six decades. Duty free

Students’ Potentiometer, see page 2005,
Wire Potentiometer. See Catalog K for desecription

Wire Potentiometer. See Catalog K for description
I"otentiometer. See Catalog K for description Duty free
Potentiometer and Wheatstone's Bridge. See Catalog K Duty free
Multiplier. See Catalog K for description Duty free
For Wheatstone's Bridge, box form, see Nos. 2445-6.
For Conductivity Nheatstone's Bridge, see page 411
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No.2T23. No. 27332. No.2737.
Illustrations are full size.
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2738,
2739.

No.2724. No. 2725,

No. Z736.

No. 2730,

Binding Post, American form, with wood screw, small...........
Binding Post, American form, with wood screw, large.........ce...
Binding Post, American form, with machine screw, small.......... .
Binding Post, American form, with machine screw, large...........
Binding Post, American form, with machine screw, double..........
Binding Post, American form, with wood screw, double.............
Binding Post, English form, with machine screw, small............
Binding PPost, English form, with machine screw, large.............
Binding Post, English form, with machine screw, double............
Binding Post, combination English and American form, with machine
A B g
Binding Post, American form, extra heavy, with two nuts for at-
taching to board or table top......
Connector, double .. ...ttt oeneeeseneesossassnessossesnnsss i
Connector, double; one end for wire and other slotted for receivin
plates %-inch thick or less..........
Connector, triple ............ R e I S T R ISP e Pt g e
CORDIOEOOR.  GUBEEEDIN. oovuic e s v e e s e s s e e B o e s e
CORnsctor. 20T BIOE .. i iisisnrsisaiaiavie s s e s e s el

CPNNAMIOE. TOT PRYDOR. i e i i i e e e b e e e e e e
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LANTERN SLIDES ON
SOUND WAVES
SEE PAGE 512.

A mh ia *
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MNuo. 30s1, No. S0, No. J0S3T. No. 3054,
S081. Urian Pipe, DIsin, of Wobd. . . osuna it s e e $§ 1.00
JU82Z. Organ Pipe, with sliding piston, sounding two octaves, with tones and
semi-tones marked on the PIBLOD. ... ....ivvuisvinrnonevensssssas 4.45
JUs3,  Organ Pipe, one side of glass, with membrane on sliding frame...... 3.35
d084.  Organ Pipes, set of four open pipes, sounding chord C,, E,, G, and C, s,
3085. Organ Pipes, set of eight open pipes, sounding the octave C; to C.... 15.00

No. 308D,
3089, Tube, with cone, for illustrating wave motion in air,
10 feet long, in 6 sections, without support...... 1.30
SUSOA. Pair of Supports for No. 3U8D. .. ... ...ccoiiiieneena. 1.10

J002.  Sensitive Flame. Burner 6 inches high with opening
of very small diameter, provided with an ad-

justable wire gauze. When gas is lighted above Ne. 3003.
this gauze and the flow of gas and height of gauze adjusted to the
EAS pressure, a very sensitive flame is obtained. ............. ..., 1.50

3003. BSinging Flame or Hydrogen Tones (Philosopher's Lamp). Set of 3
glass tubes of varyving lengths and diameters, complete with hydro-
B0 JOL Of BB casvsiisionin snnsbvais b e cbitnd sudtt e et iy o an
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No. 3233

Ophthalmoscope, Loring, with 19 lenses, quad-
rant tilting round mirror and condensing

lens, in leather case

Optical Lever, useful in determining thick-
ness of thin plates, and in measuring small
elongations, as for the determination of
Young's Modulus, ete., by means of the de-
viation of a beam of light. A plane mirror
2.0 em. square set in a metal frame which
is mounted on a tripod base as shown, Ef-
fective length of base 7.5 em

"3233. Optical Illusion Plates, showing Zoellner's
figures. For .use with the projection lan-
tern. Set of three plates, 12 c¢m. square,
with instructions

No. 3231

No. 3238

Prisms, Crystal Glass (commonly called flint), equilateral.
Width of face, inches......... 1 114 114 114 2

LLength, inches 114 3 4 G 415
.25 .20 .25 .40 1.65

Prisms, Crystal Glass (commonly called flint), right angled, for total
reflection, angles of 45 and 90 degrees, widest face 114 inches,

Length, inches 1 2
00 i

Prism, Crystal Glass (commonly called flint), thin edge, with refract-
ing angle of 20 degrees. Dimensions, 25x50 mm

Prism, Flint Glass, extra quality, 60 degree,
optically true surfaces 114x2 inches

Equilateral Prism (Millikan and Gale, Exp.
43), 75 millimeter face, % millimeters thick,
for determining the Index of Refraction of

5.00
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ACCESSORIES FOR BUILDING PHOTOMETER AND OPTICAL BENCHES.
Nos. 3360 3362 3348 3364 3370 3369 3367 G660 48 50

N

Single Rod Bench.

It has been our intention in cataloging the following accessories to give the

teacher as much latitude in selection as possible.
Benches or Photometers may be made up from these accessories.

Very excellent Laboratory Optical
As a suggestive

Photometer we list one that has been in actual use in many schools and has given
perfect satisfaction. (See No. 3400, page 138).

20,

Rod, not graduated, 19 mm. square: 1 meter, $2.35: 2 meters.........

25A. Graduated Rod, 19 mm, square and graduated in millimeters; 1 me-

26.

26A.

31.

J6A,

36B.

44.

0T BE. 0D B TNV OEBTE . v vn im0 L
ind Supports, with extra long "‘F” accurately milled, for holding
graduated rods, forming a solid bed, each. ......vovvinvvrnvnrrannns
End Support, similar to above, but to hold two 19 mm. square rods
7.0 cm. apart and 15 em. above the table. One support is provided
with a levelng serew. Per pPall. ... .ccsvsuesnssiiansesnssnsasns
Clamp, double, for use on double rod bed, provided with index line
for use with graduated rods. Will hold same accessories as No. 44
Clamp.. Hole 18 10 mm: QIADIBLAT . &y vl s s shanssioe s ssismee s
Clamp, with zero line, designed to hold No. 3363 Universal Holder,
“V2 ppening 10 mol Bole I8 MM csriressiaeei denvs e
Clamp, designed to hold No. 3366 Eye Shades, “V'' opening 19 mm,,
e 1 3 4 e LT e s O g o e e e e
Clamp, with index line, designed to hold all accessories, except as
gpecified under Nos. 36A, 36B and 44B Clamps. *“V" opening 19
e R 1 T E I ¢ T e A S R P R My e Sy i

, Clamp, with index line, same as No. 44, with addition of spring,

which permits adjustment along the rod without loosening the set
screw, Designed to carry the comparison screens, Nos, 3401-3404. .
Lens Holder, for lenses 25 to 50 mm. diameter, mounted on rod to
B IR0 B I TN o srovivobr ot L £ S i L T A T N A 0 R R T T
Lens Holder, for lenses 50 to 100 mm. diameter, mounted on rod to
AL ING B CORRIINDY oo wcaorm 0 o i A R o B e L TN

. Stand Top, of three ply wood, 15 em. diameter, mounted on rod to

05 INO. A& CIRIID ;s reiniaaia e o e o miarale a6 e oa s & aewm aa aw e
No. 3303. No. 3361. No. 3387. No. 3550A.

10.

2.

8

.55

2

.16

Double Rod Bench.
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3440. Spectroscope for Chemists (Societé Genevoise). The metal parts are
well made. The prism box is dust-proof with a screw top. The tele-
scope has an object glass, {s 23 mm. in diameter, and a double hori-
zontal movement. The instrument has a scale tube with gas lamp
for illumination., The collimator is fitted with an accurate slit ad-
justed by a miecrometer screw and provided with a comparison
prism. The analyzing prism is of flint glass, 40 mm, high, with
a large dispersion insuring a good spectrum. A Bunsen burner,

a support for holding the specimen to be tested, and a lamp for
illuminating the scale are furnished, mounted upon a wooden base _
in their proper positions Duty free 62.50

3440A. Spectroscope, same as above, without accessories Duty free 55.00

34408, Spectroscope, smaller model, prism 30 mm. high Duty free 37.50

9441, Illuminating Eye Piece Attachment.. See Catalog K for descrip-
Duty free 2.40

9442. Photo-Spectroscope. See Catalog K for de-
scription

3443. Monochromatic Flame Burner, after Mr. H. G.
Dorsey of Cornell University. Will be found
of great service where a continuous mono-
chromatic flame is desired. The burner tip
is composed of a porous refractory sub-
stance impregnated with a compound of salts
of sodium. It is placed upon the tube of an
ordinary Bunsen burner and, after warming
gently, is soon heated to redness and then
produces without any attention a steady
sodium flame. It obviates the disagreeable
features of the usual method, which ruins
the burner, and has the further advantage
of being cleanly. Tip only to fit standard
Bunsen burner (tube diameter 4 inch),

Hﬂ- H'la..
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No. 3550 (Fig. 1).

3550, Spencer Delineascope (Model 2). The rectangular metal case is 21” long,
1014” high and ¢ wide. It is made up of an angle iron frame work covered with
enameled sheet iron. A partition partly separates the lamp house proper from
the lantern slide chamber. Two parallel rods run between this partition and
the back of the case. The hand feed lamp (for either direct or alternating cur-
rent) is supported on these rods, as are also the condensing lenses and water cell,
W.C. Fig. 3. The lenses and water cell may easily be removed for cleaning.

The lamp itself is simply constructed. The working parts are placed as far as
possible away from the arc, and are otherwise protected to avoid injury from the
heat of the arc. The carbons are manipulated by two concentric buttons at the
back of the case. The crater is centered by two buttons, located near to the
concentric buttons just mentioned, and is focused to and from the condensers
by sliding the lamp on the parallel rods,

This DELINEASCOFPE is equipped with the new SPENCER TRANSPOSER for
handling the lantern slides. This transposer is entirely new and excels by far any
method yet produced for safety, convenience and accessibility. Not only are the
slides interchanged in this simple and suitable way but the pictures on the screen
are transposed in a way as pleasing to the eye as the old dissolving views, and but
one lamp is necessary. The effect is more like that produced by the moving pic-
ture machine. The new picture is on the screen before the retina takes cog-
nizance of the change. The slide, S, is placed on the platform, P, Fig. 3, and
pushed in until it stops. The slide is raised to a perpendicular position in the
focal plane of the objective by turning the lever, L, through 9%0°., When the
slide has passed through about 60°, the slide 52, which has been pictured on the
screen, recedes from the objective, and is finally released to slide down the in-
clined plane to a position immediately beneath the platform on which it was
placed, from whence it should be removed by simply picking it up. There is no
more danger of injury to the slides than in handling them in the old-fashioned

way.

The projection objective is mounted in a conical bearing which i{s hinged to the
front of the metal case. A stud is screwed through this bearing into a spiral groove
cut into the mounting of the objective. By this means the objective is very com-
fortably focused by simply turning it, giving at the same time a smoother move-
ment than may be obtained by a rack and pinion.
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S621.

3622,

J624,

020,

3629,
3030,

College Bench Lantern, without illuminant, consisting of baseboard
with bench, Y support for illuminant, steel light shield, one pair
regular focus condensing lenses separately mounted, one mounting
without lens (used as a light shield), special supporting frame for
condensing lenses, steel slide stage, slide carrier, 134 size objective
with double adapting ring support, three Y bridge pieces for the above
PATIS; And wooden CRBE i i S e e e A e e Net § 31.50
College Bench Lantern, complete for lantern slide projection, same as
No, 3621, with the addition of No, 36346 Hand Feed Are Lamp, No.
3638 Ball Hood, No, 3735 Rheostat and No. 3648 Switch, Fuse Block,
45,00
College Bench Lantern, complete for lantern slide projection, same as
No. 3621, with the addition of No. 3656 Alcolite Burner. .........Net 40.50

No. 3626,

College Bench Lantern, for projecting both lantern and microscopieal
slides, and quickly interchangeable. Consists of No. 3622 with the
addition of No. 3642 Fine Adjustment Support, No. 368G Projection
Microscope (without objective or nosepiece), No, 3706 Double Adapt-
ing Ring and No, 3708 Y Bridge Piece for holding microscope, there-
by providing an immediate change from lantern slide projection to
microscopic projection, and vice versa; No, 3710 Cooling Tank and
No, 3712 Y Bridge Piece for supporting the same, and No, 3627 Set
of Extra Condensing Lenses 0 L By Ry Net

N. B.—The illustration represents the lantern as deseribed above, with
the addition of triple nosepiece, three microscope objectives and two
amplifying lenses,

Two Condensing Lenses (long and short focus), with special mount-
InE ey NG, GBEL v e e R e e e e e Y S e e s el Net

Note.—No, 3627 is necessary for changing the equivalent focus of the
condensing lens by substituting one lens for another,

Pin Support, for holding condensing lenses in their mounting. ... .Net

Gap Attachment, for the College Bench Lantern. This consists of a
sliding base with the bench rods cut so as to give a gap for the use
of apparatus too large to attach to base or by insertion of extra
rods to lengthen the base., The rod on the right hand side is gradu-
ated to facilitate the location of any point desired.

iap Attachment, including sliding base and graduated rods, add ex-
b R i | g P M e P
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3800. Balance, Sartorius’ Short Beam Analytical, No. 2, with aluminum
beam, adjustable end knife edges and compensating hangers, agate
knife edges and planes and platinum plated pans. Provided with a
finely finished aluminum ecase, fitted with counterpoised front sliding
door and mounted on a black glass plate with leveling screws.
Length of beam, 14 centimeters; capacity, 200 grams; sensibility
with full load, 0.1 milligram Duty free § 120.00

JS00A. Balance, Sartorius’ Short Beam Analytical, No. 2, same as No. 4800,
but with capacity of 100 grams; length of beam, 12 centimeters;
sensibility with full load, 0.05 milligram Duty free 120.00

3801, Balance, Sartorius’ Short Beam Amnalytical, No. 6, with straight beam
of phospher bronze, which likewise serves as a rider slide." Simple
design with green bronze pillar, simple rider movement and im-
proved arrest. Pans are platinum plated. The knife edges and
planes are agate. The base is of black plate glass, provided with
leveling screws. This balance is very rapid and largely used in uni-
versities. Length of beam, 14 centimeters; capacity, 200 grams;
gensibility with full load, (.1 milligram Duty free

3801A. Balance, Sartorius’ Short Beam Analytical, No. 6§, same as No. 3801, but .
with length of beam 18 centimeters; capacity, 500 grams; sensibility
with full leoad, 0.15 milligram

3801B. Balance, Sartorius’ Short Beam Amalytical, No. 6, same as No. 3801, but
with length of beam 22 centimeters; capacity, 1,000 grams; sensibility
with full load, 0.2 milligram Duty free

3501C, Balance, Sartorius’ Short Beam Analytical, No. §, similar to No. 3801,
Length of beam, 27 centimeters; capacity, 2000 grams; sengibility 1
milligram Duty free
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Solution Balance, provided with two weighing beams and sliding poises.
One beam is divided into one hundred parts, each part representing
one gram; the other beam ig divided into ten parts, each part rep-
resenting one hundred grams. A bar with sliding poise Is placed
under the weighing beams for the purpose of balancing the empty
bottle or container, which is quickly done by sliding the poise along
the bar until a correct balance is secured. This balance will be
found indispensable in soil study where quantities up to 20 kilos
need to be weighed with accuracy Net § 25.00

3828, Cream Testing Scale, for use in connection
with Babcock Test. Especially designed for
very accurate weighing of cream. Metal
parts galvanized to make them rust proof,
porcelain plates and agate bearings. The
bar in front of the balance is used for bal-
ancing bottle and is provided with the ne-
cessary weight. This scale iz compact, be-
ing but 10% inches long and being of care-
ful construction is accurat¢.,.........Net

No, 3520,

3828A.Cream Testing Scale, This scale is designed to weigh 12 bottles at
one time. On both sides of the scale there is a bottle rack holding
six bottles each. The scale has a beam on the front divided into 12
parts, each part representing 9 grams; the divisions marked with
whole numbers each representing 18 grams. Back of this beam is a
tare beam with sliding brass weight, to balance bottles as placed
in the rack; this does away entirely with the use of weights. The
scale has agate bearings and is entirely galvanized to make it rust
DPORIE 2w 0 or 0 i w0 0 o 5 A e e e b e Net

3829. Standard Family Scale, slanting white enameled dial, weighs 24 1bs. by
1 oz. divisions: with square sheet steel platform and tin seoop
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Cat.

No.
1617. Dew Point Apparatus, without Thermometer............. =
B40T. Theormomebery, TI0PEY o cianevis seensnnssessessssssnsssessss
4543. Bottle, 125 ¢.c. (three required), each...........ccvcuvune..
4847. Evaporating Dish, No. 9, 2% -inch diameter (three required),

BHECH & o oo nnane ans ss e e sassaeee sussss s aies s e i
G58A, Mirror Scale, with SBupport......ccccervitnssssssannsnns et
6588, Spring and Weight Holder, for Hooke's Law................
402. Mirror Scale only of 608BA ., ... ..o vervssrsrrssssssssnnsnnsas
H12083. Steel Rod, for Bending Experiments........vvevianenannnns 2
Hi204. Pair of Wooden Support Blocks. .......ccvievrerersansannes
39319 Welghts, listed before, see Exp. 2.
1515B. Pressure Coeflicient Apparatus, ‘without support (H1002).
H1302. *Volume Coeflicient Tube, filled. .. .......... oot
H1302A. Volume Coeflicient Tube, unfilled. .........ccovviviiniane.
1586G. Steam Generator (three req uired} eaLh ........... e
4215 (Glass Beaker, No. 4, listed before, see Exp. 7.
1693 Calorimeter, listed later, see Exp. 185.
1166 PBarometer, see page 100,
H1002 Set of Supports, listed before, see Exp. 10,
H1402, DBrass Tube and Pointer.............. Sl R R e i
H1204 Blocks, listed before, see Exp. ld
658A Secale and Support, listed before, see Exp. 1I.
BAOT Thermometer, listed before, see Exp. 11.
319 Meter Stick, listed before, see Exp. 1,
27TA Micrometer Caliper, listed before, see Exp. 3.
1556 Generator, listed before, see Exp. 13.
726. Demonstration Balance, consisting of knife edge clamp and
TRE A 0] 1L 8 of AN A e e T e e
319 Meter Btick, liﬁted ]h?fﬂl‘[" see Exp. 1.
2439 Weights, listed before, see Exp, £,
T69A. Inclined Plane with Pulley....ccooivvennieriroscansnneens o'a
770, Pulley only 0f NO. TBOA. L i cicissvensvesnensanmsausees -
BTd. THRFPIRN . oovn-as s sssannsenensaalisiss womnesi

a19 Meter Stick, lllstml hefnre see Exp. 1.
3816 BHalance, listed before, see IKxp. 2.
2939 Welights, llisted t}efuro. see Kxp. 2.
H1002 Bet of Bupports, lilsted before, see Exp. 10.

TiIBA. Clamp .. ccorssssves ssvensessssrssssssssrssrssnssnsssnsss .
TO0, Tron Ball, BE=ITCR: o oo eaevae s o s memee s sessesen s st .
T]:rl. IJEﬂIIH-!IH ,1-11'“3]1..........”. ------ LI CHE T T S L B R L R L AL
774 Stop Watch, listed later, see ]:.._\p 38,
319 Meter Etick listed before, see Exp. 1.
1593. Calorimeter, double, ‘'with fiber e b e
-.*ti:f'::-. Bunsen Burner ...........cc000..
5407 Thermometer, listed before, see Exp. 11
15890A Cup, listed before, sea Exp
3816 Balance, listed before, see Exp. 2.
2539 Weights, listed before, see Exp. 2.
H1901., 100 Grams Aluminum Pellets. ...... ..ot iiiiionas -
4980A. Glass Stirring Rod, 8-inch x ¥-inch.....coooviv i,
1586 Generators (three), listed before, see HExp. 13.
3818 Balance, listed before, see Exp. 2.
3939 Welghts, listed before, see Exp. 2.
G407 Thermometer, listed before, see Exp. 11,
4626 Hunsen Burner, listed before, see Exp. 18,
1608 Lead Bhot, lsted before, see Exp. B.
1585. Tube for Mechanical Equivalent of Heat. .. ............ sevan
G40T Thermometer, listed before, see Exp. 11.
1608 Lead Shot, listed before, see Exp. 8,
1500A Cup, listed before, see Exp. 2.
Hi002 Set of Supports, llsted before, see Exp. 10,
G407 Thermometer, listed before, see Exp. 11.
4626 Bunsen Burner, listed before, see Exp. 18,
Acetamide and Napthaline (see¢ Catalog R).
e A ey S R e e e R G
3816 Balance, listed before, see Exp. 2.
3939 Welghts, listed before, see Exp. 2.
1683 Calorimeter, listed before, see Exp. 18,
40T Thermometer, listed before, sea Exp. 11.
1686 Generator, listed before, see Exp. 13,
46256 Bunsen Burner, listed before, =ee Exp. 18,
H2801. Glass U Tube, not filled.........coovvvevevrvenenns
15693 Calorimeter, listed before, see Fxp 18.
6407 Thermometer, listed before, see Exp. 11.
46256 Bunsen Burner, listed before, see Exp. 18,

93
.33
1.00

et |
[

.08

2.00
. 20

.28

.10

*We find It extremely difficult to ship these tubes in a filled condition, and cannot
guarantee sufe delivery.
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No, 4440, No. 4411, No. 4445,
4440. Blast Lamp, Alcohol, of copper; upright blast..........c.cconiitt. $ 2.25
4441. Blast Lamp, Bunsen's; the oldest and best blast lamp made.......... 3.30

4445. Blast Lamp, Fletcher's compound, with a great range of power from
a large brush flame to a delicate pointed jet. To be used with No.
DA, or larger bellOWB. ... ..cvccsecrorsssssscnsossssoss e — Net 10,00

No. 44510,

| 4453, Blast Lamp, Gasoline, “Dangler's Lamp." An excel-
lent substitute for gas, giving a high or low flame. .00

For Extra Bulbs for No. 4453 use No. 4611,

4455,  Blast Lamp, “Baby" Gasoline Torch. Smallest torch
made giving good results. Fits the hand and can
be used in contracted places and corners. Burns
equally well in all positions. Perfectly automatic,
has no cocks or valves to get out of order or clog,
is self-feeding, requires no pumping of air, lights
with a matech, and is always ready for use. It burns
about two hours with one filling. ..........ccviuus 1.05 No. 4455,




323

458?
No.
3.
30.
18.
17.
15.
Ba.
19.
16,
al.
a7,
33.
210.
3z,

4588,

4555A. Reagent Bottles, 4 oz.,

4588H, ku,ent Bottles, 4 oz., set of 12, consisting of Nos. 1, 2, 3, 4, O, 15,

40584,
14,
g4,
305,
d”":..
302,
A5UHD,
131.
1286.
110
1008,
108.
166.
130,
114.
151.
154.
106,
106,
107.

4501,

204.

LD L
-l

294
218.
223.
325,
230.

W
-

217.

4502,

LOG.
ROE.
603,
GO4.

45403,
4504,
4500.

CENTRAL SCIENTIFIC CO., CHICAGO, U, 8. A,

Reagent Bottles, 4 oz., height 514 inches.

Nt‘,l.
Acetie Acid .. . HCHy Oy 24,
Alcohol CaHOH
Ammonium Carbonate.. . (NH,).COy
Ammonium Chiloride....NH,Cl
Ammonium Hydroxide..NH,OH
Ammonium Molybdate...{NH,)sM0:04
Ammonlum Oxalate (NH,)«Ce0y
Am. Sulphide (Amber)..(NH,):S
Am, Sulphocyanide NH,CNS
Am. Sulphydrate LNHHS
Barium Carbonate BaC0y
Barium Chloride . BaCls
Barium Hydroxide Bai(OH)s
Barium Nitrate CBaiNOy)
Bromine Water,
Caleium Chloride CaCls

CRC IR N

R E R B R R E R R EE RN R

. Ca(OH)y
<. CAaB0y,
R &

Caleium Hydroxide

Caleium Sulphate

Carbon Disulphide

Chloroform

Cochineal.

Coralline,

Cupric Sulphate ........ CuS0y,

Ether LNC:Hg ) O

Fehling's Solution.

Ferric Chloride

Ferrous Sulphate

Hydrochloric Acid

Hyvdrochlorie Acid, Con..

Hydrogen Peroxide.

Hydrogen Sul. {Amber). H.8

Indigo SBolution.

Ilodine Solution +KI

l.ead Acetate .. Pb(CyHzOa) 4

Litmus.

Magnesia Mixture.
Reagent Bottles,

HC1

120,
413,
38,

3, 4,

o i
=t} y

Nos. 1, 2, 7. 8,9, 10, 11, 12,
22, 23, 24, 28, 29, 30, 31, 32,

Complete set in box.

, 0,
[} Lo d

¥
'l.-lf

=8 w88 e =oa

Nos, 2,3, 4, 06, 6, 7, 13, 14, 15
32 24, b9 and 61.

20, 23, 26, 27 and 61. Per set

Reagent Bottles. Wide Mouth, 4 oz.,
Ammonium Sulphate LA NH, 80, 313.
Borax . . pews e NAsBOy 301,
Ferrous ‘%ul[rh ltv . Fe80, a12.
Potagsium Cyanide KCN 307,
Potassium Nitrate K NOy

Reagent Bottles, 8 oz., height 614 inches.
Acetic Acid I'I":Iilul-'u- 162,
Aleohol ,I'-ll HH 153,
Ammonium ) 4C O 103,
Ammonium 104,
Ammonium 150
Ammonium 3r|rll_'lu'hi|1'ltl:‘... lzlfrl
Ammonium Oxalate s
Am. Sulphide (Amber). 112.
Barium Chloride 111.
Caleium Hydroxide 129,
Ferrous Sulphate 166,
Hydrochlorie Acid, .HCI 10:1.
Hydrochloric .-\:1:] ..]“'l ll']"",
I-l*.'dr'ng't-n Bul. (Amber). H.S 16.

Reagent Bottles, 16 oz. (pint),
Ammonium Hydroxide.  NH,OH
Am. Hvdroxide, Ddl.... NH,OH4+ Aq
Am. Sulphide, Dil.......{NH;)s84+ Aq
Barium Chloride e ss.Bally
Caleium Hydroxide ....Ca(OH)js
Calcium Sulphate CaS0,
Ether (C:H3) 0
Ferrous Sulphate o0 eS80y
Hvdrochloric Acid L HC1

Reagent Bottles,
Hydrochloric Acid,
Hyvdrochlorie Acid, Dil.. HCI]
Nitric Acid, Con !
Nitriec Acid, Dil.........HNO,

Caps, for reagent bottles.

Caps, for reagent bottles.

Caps, for reagent bottles,

Carbonate.. .
Chloride. . ...
Hvidroxide.. .
|; th :z?ﬂ'.“‘}i
(NH,)Ce0y
LANHL S
BaCls
Ca(OH)g
FeS0,

R R R RN

O e D ST

1S B3 B D B RS D S
=S D e e DTS

L3

211.

601.
B02.
611.

Will fit Nos.
Will fit Nos.
Will fit No.

Con . HC1

Set of 40 of the above bottles (No. 4587),
the moﬁt mmnmn names used in the chemical laboratory.

13, 14, 15, 16, 17,
a3, 39,
set of “4 accﬁrﬂmg to Fresenins.

3, 16, 17, 18,
- o e e T e o A Py T e [ i b

height 474

heigh t 7% inches.

32 oz. (quart), height 91 inches.

sissrenene ® 1,90

Magnesium Sulphate ...MgB8O0,
Mercuriec Chloride ......HgClg
Mercurie Potass, Iodide.
Mercurous Nitrate .....Hg:(NOgg
I‘l'IEI.I‘]}'] x\.tﬂﬂ]iﬂ] % 8 F B W W@ CI.{;DII
Methvl-Orange.

Nessler's Solution.

Nitric Acld ... o004 . HNOg
Nitric Acid, Con....«:. . HNOy
Oxalic Aecid ........s.:.HgOgy
Phenol ..... ... 6606 s.:0H0H
I’I!l{-lnnlplllllult-ln

Plerio Acld (... eeicaaan Purlgn]{{NDuJ'l
FPlatinic Chloride .......PtCl
Potassium Carbonate....Ks(0,
Potassium Chromate. ... KCrO,
Potassium Dichromate. . K. Cry0,
Potassium Ferricyanide. KgFe(CN)g
Potassium Ferroeyanide. IX,Fe(CN),
Potassium Hydroxide... KOH
Potassium lodide K1
Potassium Sulphate .« K80,
Potass. Sulphocyanide. . . KCNS
Silver Nitrate (Amber). AgNO,
Silver Sulphate ........AE80
Sodium Acetate

Sodium Carbonate

Sodium Cobaltic Nitrite,
Sodium Hydroxide

Sodium Phosphate

Sodium Thlosulphate ... N
Stannous Chloride

Sulphuric Aecid ....

Sulphuric Acid, Con

Turmeric.

Blank.

Per dozen.

&8 & 8

including

Includes

18, 19, 20, 21,

a6, 59, 61 and 3 blanks.
SR 6.50

lncludes

26, 27, 29,

19, 20, 22 23. 25,
3.90
16,

1.95
inches., Per dozen... 2.20

Am. Hyd. Phos. Na(NH, ) HPO,+4 4H:0O
Ni"i:j(‘{).‘l

Sod,
Sodium Carbonate
Test Paper.
Blank.

Per dozen....
lql““.ﬂ ."\J.“.:'tﬂte @ E o PI}‘P}:I{;D!]:
Mercuric Chloride .....HgCly
Nitrie Aecid, Con........HNO,

Nitrie Acld, Dil........HNO;
Potassium Hydroxide. .. KOH
Silver Nitrate {(Amber), AgNO,
Sodium Carbonate }-..L,("[‘J,
Sodiuvm Hydroxide
Sodlum Phosphate
Stannous Chloride
Hulp.‘rutrir Acid, Con H80,
Sulphuric Acid, Dil......Hs 80,

["Il.l.lll{
Per dozen......

Acid, Con.HC1
Phosphate. Na:HPO,
I

LB N

Na.HPO,
P 1.1 L8

3.60

Hydrochloric
Hvdrodisodic
Nitric Acid
Nitrie Acid, C
FPotassium I-I_v.':lrnxlr!l'. i

Sodlum Hydroxide, Dil. . NaOH+Aq
Sulphuriec Acld H80,
SBulphuriec Acid, . « HaS0),

BElank.

Per dozen........
Acid, Con..... H,SU;
Dil......Hs80,

CONiwa

4.45

Bulphurie
Sulphuric Acid,
Blank.

4585-4586, per dozen.........
45874589, per dozen
4500-4591, per dozen.........
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4697, Calorimeter, Marr's, for determining the heat units in coal, coke,

lignite and oils. Very accurate and easy of manipulation. Does
not require the use of oxygen gas under pressure. The outfit in-
cludes the calorimeter, a guaranteed thermometer reading to
1,20° F, a reading lens, a two liter measuring flask, measuring
cup, b inch brass sieve, 1000 mesh, with bottom, forceps, camels hair
brush, and igniting wire; chemicals for 50 determinations, includ-
ing special chemicals for petroleum, ete. Complete for wire igni-
tion, without motor ....

400TA . Calorimeter, same as above, but complete for electrical ignition, in-
cluding battery, but without motor e S R 1 1

ixtras that will be found desirable in laboratory for use in connection
with Parr's Calorimeter.

40078, Electric Motor, for two dry cells

4697C. Electric Motor, for 110 or 220 volts..............c.c0cievuiens....Net
4697D. Water Motor and Support. . ..Net
480TH. Hot 'Aly Oven, GXB ABCROR: . il snaniyeimevaasasesseaas e Net
4097F. Thermometer, for oven. I
48DTG. Mortar and Pestle . ... .. .00 0innniinneesosnsnsnonestsssssnessnses Net
400TH. Watch GInsses, WIth CUHD . . i ovvansvnones sossssienesssssssisesisns Net
4697J. Thermometer, 65 to 90° F, with certificate. ... ... .o, Net
4G0TK. Thermometer, i35 to 105° F, with certificate Y
4697 L. Ignition Wire, electric, per roll

4G0TM. Ignition Wires (hot wires), per dozen

469TN. Chemical, per 14 1b. can .........

46970. Chemical, per 14 1b. can

4607P. Chemical, per 1 1b can...

4607Q. Accelerator, per bottle

4608, Parr Gas Calorimeter, page 0.
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No. 4755.

Combustion Boat, of porcelain. _
Length, mm. ......... 60 ({3
Width, mm. . 10 11

$0.22 .22 .

silica Boats, page 502.

No. 4785.

Combustion Furnaces, Glaser's, modified by Anschuetz and Kekule,
Provided with mica plates for watching the flame during combus-
tion. The row of burners is movahble in a furrow, the burners are
provided with spring stopcocks and nickel plated air regulators.

Complete with top plates of clay.
Length, inches 15 L 30 6

Number of burners..... 10 16 L | 26
20.040 a3 .ol 41.65 50,00

Combustion Furnaces, same as No. 4765, but for gasoline gas.

Number of burnerB......ccsessvsas 10 16 21
41.65 al.70

Extra Top Clays for above,
each, .25: per dozen....

47T6TA. Extra Side Clays for above,
each

476TB. Extra Guiters for above,
each

4768, Combustion Furnace, Sim-
ple Form. Consists of
four adjustable burners
having regulators for
both gas and air and
burning either coal gas
or gasoling gas, mounted
on gas supply tube with
adjustable forks for
holding combustion
tubes. An inexpensive
combustion furnace suit-

able for all elementary
10k, (W)
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No, 4854, Nos. 4558=-45300H.

4854, Dissolving Tube, after Freas, of the Kent Chemical Laboratory, de-
signed for dissolving solids which are difficultly soluble without the
aid of heat or mechanical agitation and filtering the solution at the
same time. The crystals are placed in A upon a plug.-of asbestos or
cotton. Suction is applied at B, which is then eclosed, and a circu-
lation starts upward through D and E down through C and F on
account of the different densities of the liquids. This will continue
until the entire solution is of the same density. WITHOUT
BOTTLE ...... e e e S S e R S chaiaanaaes B S50

DRYING OVENS.

Drying Ovens Nos. 4855-48G0B are of heavy planished copper with tubulations
for thermometer and gas regulator, and are mounted on separate iron support pro-
vided with false bottom of sheet iron to protect the copper.

Width

Height Depth

outside, outside, outside,

Wall inches. inches. inches. Price
4855. Drying Oven. .......oovviinnnnnn Single i 8 6 £ 5.00
4800, Dreying Oven. .....ovivvivennnnnn Single S 10 | 6.75
48557, Drying Oven. ........oueivnnnnns Single 1) 12 103 R8.50
455TA. Drying Oven. . .......oviiinnnnns Single 18 24 18 30,00
48078, Dreying Oven. . ......c.0iniiannnn. Single 18 S 18 H2.00
4858, Drying Oven. ... ... .....cinnea-. Double i S8 i 7.00
45859, Drying Oven....................Double bl 10 8 9.5
4800, Drying Oven........coo00veennen. Double 10 12 10 12.50
45G0A. Drying Oven. ......... U Double 15 24 15 5 . O
4S560B. Drying Oven, ......ovvvveneecenns Double 18 an 18 75.00

For Thermo-Regulators, see page 413.
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No. 4907, No. 4D0S, No. 4000, No. 4910, No. 4911.
4007. Flasks, Extraction, Soxhlet's, low form, with extra wide mouth for

extraction apparatus.
CADBCIEY, CBl s cas s rasnsnsnsana L] 125 250

fach $0.00 12 22
4007 A. Flasks, Extraction, Soxhlet’'s, New Jena glass, low form, extra wide
mouth.
Capacity, C.C. . civenncrncrsnssssssanssnssnsssssss 100 250
Each . AT .25
4908. Flasks, Extraction, Knorr's, for mercury seal; capacity, 100 e.c...... $  0.35
4000, Flasks, Volumetric, or liter flasks, volume fixed with one mark on the

neck, very accurate,
Capacity, 6.€. cocuceanas 50 100 250 500 1,000
Each .22 2D .35 .50 .63
4010. Flasks, Volumetric, same as No. 4900, with ground glass stopper.
Capaclty, C.€.civvvannas B 100 250 500 1,000
Each .26 .30 .00 .67 LD
4911, Flasks, Volumetric, glass stopper, with two marks, so that exact

amounts may be received and delivered.
CRDBCILY . .0 & vanvawn vl sian s e wie 100 500 1,000

Each 45 .00 1.25
93128. Flasks, for Moisture in Grains, as used by the Bureau of Plant In-
dustry, U. S. Department of Agriculture. Made of New Jena glass. . 1.50

No. 4012, No. 4013, Nao,
4012. Flasks, Copper.
Capacity, ounces . 8 16 32 64
BACH: .. e e sees e ek 1.80 2.20 2.75
4013. Flask Heater, Electric, for distilling ether and other inflammable
liguids that should not be exposed to a naked flame, with 110-volt
incandescent lamp
4913A. Flask Heater, Electric, Top of copper concentric rings, 83 inches in
diameter; will give three heats. With cord and switch
4780A. Flask Holders. “‘Suberite” (compressed cork) rings; for support-
ing flasks, ete. Prevent breakage, and much more durable than

Btraw rings.
12

Ingide diameter, cm. 6 0
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No. 4081,

GLASS TUBING IS LISTED BY OUTSIDE DIAMETERS.

4981, Glass Tubing, best German soft glass, in five foot lengths, sizes 4%
to 1 inch, per lb §  0.44
4082, Glass Tubing, best German soft glass, sizes 114, 13, 115, 1% and 2
inches, per lb.
4082A . Glass Tubes, Annealed Ends. Glass tubes of large diameter are not
satisfactory unless ends are annealed to prevent longitudinal erack-
ing. We list below a few sizes but can supply any size desired.

Diameter, cm.| Length cm. | Price. “Diametel cm.| Length, cm.

| A | N ool
| 'ﬁi}" .55 : | 80
[ 120 B | A |

| 45 45 || X |
| | E
|

o
=

() ' G0
80 .70

, 90 ' .80

i 100 90 I : X
110 100 || ; j : 3
120 1.10 || 1.

T R R SN S - L

-

4983, Glass Tubing, Barometer, heavy wall 3 to 5 millimeter bore, 7 to 10
millimeter outside diameLEl per 1b

No. 4D56.

CAPILLARY TUBING IS LISTED BY INSIDE BORE.

4086. Glass Tubing, Capillary, 6-7 mm. diameter, 14,
millimeter bore, per lb.

No. 4988,
COMBUSTION TUBING IS LISTED BY INSIDE DIAMETERS.

4988. Glass Tubing, Combustion, best Bohemian hard glass, from 3% to 1
inch inside diameter, per lb
Bohemian Glass Tubes, with annealed ends, see page 349,
4089, Glass Tubing, Combustion, new Jena glass, in 100 em. lengths only.
Diameter, outside, mm................ 12 18 20
Per length .22 .33 .55
4000. Glass Tubing, Thermometer Tubing, with white back, per b
4005. Glass Wool, best imported, Per 0F.......cvevnennssssonssnasssssss Net
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neoT.

D608,

No. IMi0S,

Fat Extracted Paper, for Milk Analysis, Schleicher & Schuell's No.
oirl, for determination of fat, according to Adams' method. Per
box of 50 strips, H60x65 mm

Combined Acid Bottle. By tipping the bottle forward and then letting
it come back to upright position the pipette will fill with the requi-

site amount of aecid

DGOSA, Acid Bottle Trunnion. Convenient for handling No. 9608 Acid Bottle.
Base of wood covered with lead, which is not acted on by sulphurie
acid, Bottle automatically returns to position after tipping

TR

i1,

DOS,

Babeock Test Bottle Rack, of tin. Hangs flat against the wall; the
bottles stand upright and are easily filled. Capacity, 24 bottles. ...

Milk Bottles, for composite tests. These are the cheapest and best
sample bottles in use and being made of the best flint glass will

stand much hard usage.

Capacity, pints
Per dozen

Mill, with conical plate, for general work:
very simple, strong and easily adjusted.
Can readily be taken apart; all parts
are Interchangeable. Any degree of
fineness may be obtained and parts can
be readily cleaned. Mounted on sepa-
rate stand, with dustproof box, and
22 inch hand wheel

DS A, Mill only of No. 5068, for bolting direct

(E ek 0 6 L e R e S L e e o 1 |
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5172. Polariscope, 8. & H., half shadow, Mitscherlich type, with Laurent
polarizer, for general work and for the rapid and exact determina-
tion of albumen and sugar in urine. Provided with a vernier
which reads to tenths of a degree and can be estimated to twen-
tieths. If the instrument is to be used for general work, a tube of
200 mm. is supplied, also one of 1000 mm. for dark colored solutions,
but if used exclusively for urine analysis, one tube should be 180.4
mm, and the other 94.7 mm., ag with this length the percentage of
sugar and albumen can be read direct, as each degree is equal to 1
gram in 100 c.c. Albumen produces rotation ‘I:u the left to the same
degree as sugar to the right. When ordering state the length of

tubes desired,

Instrument complete with patent tubes and gas lamp for homogeneous
NERIVEE oo i mra o R i T o L T LR S L A Duty free

5172A. Polariscope, S, & H., half shadow, Mitscherlich type, similar to No.
5172, simple form for demonstration work with one 200 mm.
1 - Duty free

5172B. Polariscope, 8. & H., with wedge compensation and Jellet-Cornu
polarizer, with dust protector and [lluminating mirror for scale,

for direct reading of sugar in urine. Complete with one each

patent tubes of 50, 100 and 200 mm. length in mahogany case.
...................................................... Duty free

03 .40

33.00

87.30
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Ni.l m.!. Nﬂ, Ew&

5271. Spoons, Horn, superior quality, with spatula end.

Lonigth, INehBE . .....ivsmsssaahnniasisonamiiteen s 4 6
RO o e e e e A e e e e e e R S e §0.11 A7
5278 Spoon; GHESE TEREPOOIL .\ o i et s s e e s sl e A e e e e £
5273A. Spoon, Glass, tablegpoon ........c.c.uiiiiiiiiiiiiitincassnsrisasarsnns
& L T _I.
No. BZTH.
5275. Spoon, Sodium, of brass gauze, wooden handle.................c0n..

H276. Spoon (Capsule), Sodium, with ram-rod according to Brdéwnlee and
e e s e e e s

0.
A5

No, 0307, No, G332,

0307, Sprouting Apparatus (Schoenjahn’'s patent), for quickly determining
the percentage sprouting value of barley, showing its malting
quality. Equally efficient in showing sprouting value of all grains.
This apparatus is simple and exceedingly practical. Complete with
Db = b o | e e e e e e e e e e e

932, - Stencil, *Cenco', This stencil was designed to eliminate bad drawings
in students’ laboratory note boolks. It consists of a flexible plate
having “cut-outs” of various articles such as flasks, beakers, Bun-
sen burners, funnels, etec., so that by placing the point of a pencil
inside these “cut-outs’ and following the curves and lines, all the
articles in the illustration may be produced. The edges of the
stencil itself form different angles which are of the greatest assist-
ance when drawing bent delivery tubes. The mm. scale may be
used for finding the center of any article drawn with the edge of the
stencil and also for determinjng the length to which a line shall be
drawn.

The stencil is transparent, therefore no difficulty should be experi-
enced in drawing one piece of apparatus in the desired relative po-
SIRIOR 0 AROLRAr. BBeN. ... ... it siriniinstananisarisasunsse Net

20

.00

.11

LU

.10
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THERMIT FOR LABORATORY EXPERIMENTS.

We list the necessary equipments for a series of four interesting experiments
with Dr. Goldschmidt’s Thermit. A compound of a metallic oxide and granulated
aluminum which, when ignited, starts a chemical reaction which will produce a
temperature of 3000° C. This is now used extensively in welding fractures in iron
castings and rails, as the molten thermit iron has the property of melting the sur-
face of the iron it comes in contact with, and forming a solid mass.

5406. Thermit, Experiment I. Welding a small piece of steel to a plate.

Steel Plate, 4" thick. 2 Cans Thermit.
2 Pouring Cups. Bottle Ignition Powder.
Pair Dark Glasses to protect Eyes.
COIDIOE BBE s iuiu raiinis oo s e e s as-a o o= 9. 8w 4k o e 1 13 Net § 2.50
5406A. Thermit, Experiment II. Burning a hole through a plate.
Steel Plate, 9" square x %" thick. 4 Packages Plugging Material.
Tripod, Bottle Ignition Powder,
2 Cans Thermit. Pair Dark Glasses.
Tapping Spade. Large Crucible. -
Shipping Weight, 102 1b. l
O TR TR EEE L o o 1000 31 T R S BB R O A A AT O O A A T Net 21.00
54068, Thermit, Experiment III. Welding a large boss to a steel plate (show-
ing the manner of welding in industrial uses).
2 Steel Plates, 3", 2 Fire-brick Molds,
Large Crucible. Tripod.
Bottle Ignition Powder. 2 Welding Portions.
Package Luting Material. Tapping Spade.
2 Packages Plugging Material. Pair Dark Glasses.
Shipping Weight, 152 1b.
Complete set . ... ... ...ttt it insorosassossnsssnsassansnsnss Net 22.50
5406C. Thermit, Experiment IV. Pipe welding. This experiment shows the
following peculiar characteristics of the slag: First, its very high
temperature: second, that it sets at a very high temperature: third,
that in plastic condition it is highly refractory remaining in a laver
distinct from the steel.
4 Pleces Standard Pipe, 6"x 1", 2 Welding Portions.
Mold. Small Crucible.
Pair Tongs. 1 Set Clamps.
Bottle Ignition Powder. Pair Dark Glasses.
Shipping Weight, 86 1b.
Complete Bt . ...ttt eeenneten st resnnsnssssssssnessnns Net 31.00
6406D. Thermit Combination Set, suitable for all four experiments. Ship-
ping WAILHL, 230 D8 o i balnnnE i e e e e B E 61.00
0406E. Thermit Combination Set. Experiments I-III. Shipping weight, 230
D vt it et e e e e e e e e et e me e e et e e e e e e sy . Net 31.00
O400F, Thermit, black, per pound. . .....c. e vererenrsssenacceanasnsnsss .Net .0l

400G, Igniting Mixture (8 oz, smallest gquantity sold). Per pound......Net 1.30
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No. 5501, No. S50,

5501. Water Bath, polished copper, tin lined, conecentric copper rings and
cover, handles and steam escape.

Diameter, inches .........0000u.. 4 0 H =
Number of rings. .....ccovven... ) 3 4 5] (1
EaCh ..vveersnsessnss cassrnranens  $0.95 1.15 1.35 9 o8
5593. Water Bath, polished copper, same as No. 5591, with constant water
level,

Diameter, inches
Number of rings
Each

No. 5595, ' No, 5506,

5095. Water Bath, polished copper, tin lined, with five concentric rings and
Kekule's constant water level attachment, on detachahble iron sup-
port. Diameter, 6§ inches. Adopted by the University of Chicago.... & 3.85
5596, Water Bath, Vietor Meyer's, funnel shape, of polished copper, tin
lined, with concentric rings, cover and constant water level, with
tripod 8 inches high. Diameter, 0 Inches......cccveciieasssssssssss 4.50

0308. Water Bath, of polished copper, tin lined. Diameter, ¢ inches. The
body is made of one piece, with concentric rings and cover, steam

escape and flange to fit on tripod. Includes plate perforated for F
test tubes
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Nﬂ- 57551- Nor 2137-

Normal Cell, Cadmium, portable. Very carefully made and only the
purest chemicals used. Internal resistance about 160 ohms: with-
out temperature coefficient Duty free $

-

Normal Cell, same as No. 5705, with Reichsanstalt certificate. Duty free

Note—Nos. 5700 and 5756 Normal Cells should deliver current only
for short intervals, and then only through a resistance of at least
50,000 ohms.

Standard Cell, Glass Part with Platinum Wires only, for schools de-
siring to make their own standard cells. This is the standard H
form and may be used to make any of the ordinary forms of stand-
ards. Each

L

Standard Cell, same as No. 2130, on stand as {llustrated.......... Net

No. 575D,

5759. Battery of five Normal Cells. Five H cells
mountied on supports and base provided
with bars, traveling plugs and binding
posts for convenient combination in series =
and parallel Duty free 10,50 No, 2140,

2140. Clark Standard Cell. Mounted in brass case, with certified thermom-
eter. Furnished with certificate of accuracy from the German
Reichsanstalt : Duty free 12.50
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MISCELLANEOUS SUPPLIES—Concluded.

6247. Library Paste, Sanford's best,
Style ..Large Collapsible Tube. 4o0z. Screw Cap Jar.
Each .. $0.15 .10
6249. Lacquer, colorless, for preserving polished
metal surfaces, per ounce bottle
6251, Lacquer, gold, per ounce bottle
6253. Lacquer Brush, best camel’s hair, 14 inch wide.
6255. Mailing Tubes, heavy pasteboard, 1%4x12 inches,
per dozen
6256. Matches, Swedish Safety, in cartons of 12 boxes,
per carton
6258. Muslin Sheeting, unbleached, per yard
6261. Paper, blue print, 30 inches wide, per 10 yd. roll
6263. Paper, blue print, in light-proof packages of 24
sheets,
Size, inches ... 4xb axT7 = 8x10
Per package .. .20 .22

Paper, emery, French.
Per sheet
Per quire

Paper, carborundum.
Per sheet
Per quire
Paper, glazed, see page 220,
Paper, paraffine, per quire .........
Paper, parchment, see page 119,
Paper, sand.
Per sheet 05
Per quire o0
Pencil Sharpener, U, 8. Automatic, auto-
matically stops cutting and wasting the
lead pencil when a perfect point is pro-
duced. The clippings fall into small
drawer. Cuts like a knife and will
sharpen perfectly pencils with hard or
soft, small or large leads. Pencil is
turned automatically. Made of steel
with nothing complex to get out of or-
der. Knives easily removed and re-
sharpened when necessary. Very neat
and compact. Size 4x314x5 in
6270A. Extra Knives for No. 6270, set of 3...Net
6272. Hubber Bands, assorted, in 14 pound
boxes
6273. Rubber Cement, for cementing rubber
joints, rubber, ete., per ounce bottle. .
Sand Paper, see above,
6275. Sealing Wax, best red, four sticks to the
pound, per pound
Shot, see page 129,
6279. Silk, best quality heavy black silk, per vard
6281. Silk, good quality of same, per yard
6282. Bilk, Oiled, per sheet 12x14 inches, in box

Solder, see page 49,

6289. Splints, 100 in package, per package. .........ccviveencncasesnsnns Net
Sponges, for cleaning purposes, 16 to a pound, per pound
Tags, Brass, % inch diameter, numbered, per dozen
Thread, white cotton, No. 70 (200 yds.), per dozen spools
Thread, black silk (50 vds.), per spool
Thread, black linen (200 yds.), per spool
Towelling, Crash, good quality, 17 irnches wide, per yard

By the piece, per yard
. Twine, Cotton, per ball
. Twine, Linen, per ball
Wax Tapers, per box
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TABLES.

APPROXIMATE WEIGHT IN POUNDS OF RODS ONE FOOT LONG.

~ Diameter. | d|.]umil1 um, __ ~ Brass, - Copper. Iron or Steel,

- ; N | 01z ' 010

_ ! B R | ¥ I s AL
i o3 — 10| _.Jd06 | 092
v s i R k /: ~ 100 B A6G
{ls LR 270 o006 = 60
{8 i ann - 426 i ar2

s . 14 | M0 B | 08
A 227 710 — aor . | 664
L 288 — 000 = OBE I S
By . — L3506 LI — 1A8E | 1.03

i, ' — 51l | 1.60 | 1408 1601
7% |GG — 2,15 — 2318 ] 2014
1 ! 010 : 285 ' 303 | 2660

APPROXIMATE WEIGHT IN POUNDS OF ALUMINUM, BRASS, COPPER, TRON,
STEEL AND ZINC PER SQUARE FOOT.

B. &S Size, Frac- Alumi- | " [ron r
gauge. inches, ‘ tion. | num, | Brass, opper or Steel. Zinc.

1 2803 .| 4020 | 1:..,}4’ 13105 | 10898 [ 10.746
2 [ 2570 | 1 [ 3588 | 11.02T | 11.671 '["‘"a"*'n} | 9337
3| 221 | oa — 31056 | o w: [ 10.308 | B7i8 | 8522
4 | 208 | .. | 'z 845 | STH | 9355 ‘; T63 | 7.580
5 ~ A8 | | -..-H [ TAsT [ 82 G | u.u;.'.*s' ?
i [ 1620 | & [~ 2356 | . 'm; | 7.330 | 6157 | 6.018
7 | A8 | ., 2009 | 6175 | G536 | 5482 | 5.354
8 [ 1285 | % — 1.780 | 5.400 | TG.82T | 4.882 B %1
o [ A1 1504 | 4808 | GBI | 38 [ 4251

10 | 1019 | i [ 1418 | 4.361 | 615 | A8TI | 856
11 0T | 7 I 1964 | 388 | 4110 | $#Hs | 331
12 | 0808 | | 1126 | ;41:4 ,‘ 3.661 | 3071 ] 300
13 o719 | T | 1002 | 3080 | 3200 | 2784 | 262
i+ | .0odl | fa . .B02 | _'"':.. [ "bu.. 2485 | 2382
5 ] 0571 | - 96 | 2442717 TIBES | 2168 | 2.06

16 | 0508 | .| 708 [ ZIT0 | :*:nr [ — 1981 | 187

AT | 452 [ 88+ | 630 | 1937 [ 2060 [ 1720 | 168
18 | 0408 | = [T 881 | 1.725 | 1826 | 1631 | 150
i [ 0350 | .. [ 500 | 1.536 1626 | 1364 | 135

20 | 0319 | s | A85 [ 1368 | 1448 | 1.214 [ 120

=1 R E [ 306 | 1.2I8 | 1280 | 1081 | 105

o | 0853 1 .358 | 1085 | l.1~|}-‘= F'= -oag | -5

29 0226 | B4 | %66 | 102 858 | B85
X | ) . | 280 [ .Bed0 | 010 k(I a6
25 01T | . —F 240 (T ST | 416 | 67T

3 — oI0 | 184 | 228 | 682 | NE | 888 | 60
7 | 012 S A07T | 80T | oo | B8 [ B2

o8 [ .26 | | AT6 | b4l | bl | 2 Bod | 48

0 ] oz 1 .._i—lm l 482 | B10 | 452 | A0

30 | 0100 S B Tl T - .4.-11"'['”' :Iut‘t [~ BT




