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DuriNG the past fifty-five years, the con-
stant effort of the Bell System has been
to provide efficient telephone service for
all the people at the lowest possible price.
There are many instances of substantial
savings for subscribers.

Since the latter part of 1926 the reduc-
tions in long distance rates have been
particularly marked. For example, a
telephone call across the country from
New York to San Francisco now costs
$9 instead of $16.50. Reductions have
also been made for lesser distances. As a
result of these rate reductions, telephone
users are now saving the substantial
amount of $20,000,000 annually.

You, as a telephone subscriber, are
constantly receiving extra value from

your telephone—because the number of
subscribers is increasing, and the more
people you can reach by telephone, the
more valuable it is to you.

Today, there are few things purchased
by the family or by a business that give
so much useful service at such low price
as the telephone.

Every time you pick up the telephone
you become part of a communication
system that uses eighty million miles of
wire and represents an investment of
more than four thousand million dollars.
Yet the cost of local service that puts you
in direct personal touch with thousands
or hundreds of thousands of people in
your town or city is only a few cents a
day.

* AMERICAN TELEPHONE AND TELEGRAPH COMPANY %
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THE LUMI-LENS

PATENT APPLIED FOR

A NEW PLATE COLONY COUNTER

HE Lumi-Lens has been designed to meet the need for a Colony Counter that would
enable the operator to obtain a correct and uniform count with greater ease, more
speed, less eyestrain, and less distortion than with devices now on the market.

It consists of a substantially constructed sheet metal housing finished in black lacquer and
measuring 10” in width, 4” in height, and 5}” in depth with a special type of electric lamp
on either side of a central examination chamber. -These lamps are adjustable and provide
uniform oblique illumination without shadows or reflections or interference from outside light.
The Petri culture to be counted is placed in the examination chamber on top of a Wolffhuegel
plate of black, dull-finish Bakelite with silver rulings. Both sides of the chamber are open
to permit inserting the plate with one hand and to remove it with the other.

The entire area of a 100 mm. dish can be examined at one time by the lens system which is
mounted directly above the center of the examination chamber. This lens system gives a
magnification of approximately 2 diameters at 3% inches focal length. The real field of the
lens stationary is 4”, but, due to the rotary movement, it will cover a much larger area. The
electric lamps are conical in shape, heavily frosted. They afford distinet illumination on all
parts of the plate and give out less heat than other types.

The hand lens and the usual Colony Counter have been found to possess defects among which
are insufficient illumination, insufficient magnification, improper position of light, inability of
lens to cover entire plate, inability to count colonies quickly. Also, they are frequently a
source of eyestrain.

The Lumi-Lens eliminates these conditions and it incorporates the suggestions of prominent
bacteriologists, experts in large milk laboratories, and public health authorities.

5938—LUMI-LENS Colony Counter Each $25.00
5939—SPECIAL BULBS for above ... Each .50

WILL CORPORATION

LABORATORY'APPARA;I'US AND CHEMICALS
rFor
CHEMICAL,BIOLOGICAL,METALLURGICAL AND CLINICAL LABORATORIES

ROCHESTER, N Y.
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No. 16 “CHAINOMATIC”

with graduated notched beam

no weights from 1/10 mg. to 1.1 gram are
required.

The greatest development in balance construc-
tion.

8imple in operation—Rapid—Accurate.

Specifications same as balance described above ex-
cept that beam is graduated from left to right
0 to 1 gram in 100 mg. graduations.
The rider or beam weight is rapidly and easily

" moved from one notch to another by means of a
patented rider carrier operated from outside of
case.

The ‘‘Chainomatic’’ attachment reads from 1/10
mg. to 100 mg.

No WEiGHTS BELOW 1 GRAM ARE REQUIRED.

Price (Code word, Anacam) ..........cowwc.. $150.00

Thousands in Use

Endorsed by Industrial Chemists and Educational
Institutions everywhere. Using the “Chainomatic”’
- means quick, accurate and dependable weighings
in much greater number in less time—conse-
quently more efficient work in the laboratory.

CHRISTIAN BECKER, INC.

Main Office: 92 Reade Street, New York City
Factory: 147-153 Eig}hth St., Jersey City, N. J.
Branch: 228 N. La Salle Street, Chicago
Branch: 49 California Street, San Francisco

Analytical *“ Chainomatic”
Balance No. 16

Capacity—200 grams.:

Sensitiveness—1 /20 mg. with 100 gram load (1/10
mg. with full load).

Column—Graduated column and vernier reading
1/10 mg. to 100 mg. (No riders or small
weights required.)

Beam—15 cm. (6 in.) long, sawed from hard rolled
special aluminum alloy, great temsile strength
and uniform density.

Knife Edges—Agate.

Bearings—Agate planes. All edges are entirely
free from the bearings, when the balance is ar-
rested.

Releasing Mechanism—TFall away type, a single
and effective arrestment for beam and agate

edges.

Pans—Nickel silver, 6 cm. diam.

Bows—Nickel silver, 103 cm. wide by 20 cm. high
inside.

Pan Arrest—Independent arrest for pans with
stop.

Stand—Durable black finish, lacquered brass base:

Case—Polished mahogany with glass sides and top,
front sliding door counterpoised. Mounted on
black slate base. With level and leveling screws.
No drawer.

Price (Code word, Anarad) ... $130.00

No. 16 “CHAINOMATIC”
WITH GRADUATED NOTCHED BEAM
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RUBUBER

8832

T UBINGS

RUBBER TUBINGS, A.H.T.Co. Specification. Made especially for laboratory use and distinetly
superior therefor to stock tubings of similar appearance. The establishment and strict adherence to the
specifications for these tubings has enabled us to maintain their uniform and satisfactory quality for

many years.

As the unit of consumption is the foot, we do not quote rubber tubing by weight. Comparison be-
tween pound prices and our prices per foot should be made with care because the weight of low grade
tubings is often so great as to result in a higher price per foot than that charged by us for superior

tubing of lighter weight.

8830. Rubber Tubing, White, Thick Wall. A hand made,

cloth wrapped, flexible, compounded tubing,

74, No. 1913

guaranteed not to split and of great endurance when exposed to laboratory fumes. Size 4 X%
inch is standard for Bunsen burner connections. Thig tubing is also supplied under our No. 8831
with thinner wall and at lower prices.

Bore, inches ................. 18 e % 546 3% % 5% 34 1
‘Wall, inches ................. 352 352 18 15 18 % b7 % 18
Approx. number of feet per

POUNA .eiiiiiiiiiiieiiiinn 32 22 12 10.8 10 9 7 5.8 4.3
Per foot ............c.uunns 10 A1 .13 A8 .20 25 .30 35 40
Code Word .........cc0000. Oapsl anav aqif Oagqos Oagsk Oagve Oarbs Oarem Oam

20% discount in carton containing 10 ft.; 25% discount in carton containing 50 ft.

8832. Rubber Tubing, Red, Medium Wall. A hand made, cloth wrapped, very flexible, compounded tubing

8834. Rubber Tubing, F. 8. Pure Gum, Thick Wall. A seamless,

of great resiliency and unusual endurance; contains a higher percentage of pure rubber than No.
8830 and shows only traces of free sulphur It is not claimed to be more durable than the white
tubing under all conditions, but, because of the high percentage of pure rubber and lower sulphur
content, it is more satisfactory for some purposes. Size 14 X 342-inch is offered for Bunsen burner

connections .
Bore, inches .......... ..ol 346 14 546 36 b7 73 34
Wall, inche8 ........ciiiiiiiiiiiiiecncocnnnnnns %4 342 340 64 %6 16 l,é
Approx. number of feet per pound ........... 33 20 17 13 9 8
Per foot ........ciiiiiiiiiiiiiiiiititiietienans .10 a2 14 20 .35
Code WOrd ......ccevtiuunennnennannnnesns Oatfi Oatas Oatco Oatek Oa.thc Oatic Oat}a

20% discount in carton containing 10 ft.; 25% discount in carton containing 50 ft.

black, hand-wrapped cloth impression
tubing made of the finest grade of pure rubber and sulphur. Steam cured and, therefore, with a
slight bloom before use. This tubing will last longer in the laboratory than acid cured tubing and
is recommended for all work where the use of a pure gum tubing is indicated and where a slight
sulphur content does not interfere with determinations.

Bore, inches ............... 1% S42 e 14 %e 86 1% % 34
Wall, inches ................ 146 e 564 564 3532 352 Vo4 15 18
Approx. number of feet per

pound .........eeeeinnann 54 51 35 28 18 16.5 11.5 8 7
Per foot .................. .10 A2 14 .18 20 25

40
Code Word ............. Oatpn Oatt)‘ Oaucn Oaufh Oaukz Oaung Oausg Oauwy Oavbo
20% discount in carton containing 10 ft.; 25% discount in carton containing 25

8840. Rubber Tubing, A. C. Pure Gum. Of absolutely pure transparent gum, without the addltion of color-

WEST WASHINGTON SQUARE

ing material or ingredients of any kind. Vulcanized, i.e., cured with acid and, therefore, absolutely
frce from sulphur. Recommended as the best tubing obtainable for the many purposes for which
an absolutely pure, sulphur-free gum stock is required. For some operations where observation of
the column as to the presence of air bubbles is important, transparent tubing is particularly valu-

able. However, because of the purity of the stock, it is not as durable as the compounded tubings.
BOTE, TIN ..vuneueeansossssesoeeesessscsssnnssssscsssscsns 3 4 5 6 8
Wall, DI o itieeeteieeteereteoseensonesncencenscnnces 1% 134 184 184 2
Approx. number of feet per pound .........c.iouininnen 64 42 35 30 22
Per oot ......c.civiiieniiieniettitacasiotstsntsastsasannns 10 A3 14 .16

Code WOrd .....iiiuiiieeeeoosnnasesnsasnssscccnnnn: Oawse Oawvy Oawzq Oaxck Oaa:fe

20% discount in carton containing 10 ft.
33'3% discount in lots of 1000 feet of one size or assorted, in carton units

ARTHUR H. THOMAS COMPANY

RETAIL—WHOLESALE—EXPORT

LABORATORY APPARATUS AND REAGENTS

PHILADELPHIA, U. S. A.
Cable Address, BALANCE, Philadelphia
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THE HARVARD PROGRAM OF GALACTIC
EXPLORATIONS

By Dr. HARLOW SHAPLEY
DIRECTOR OF THE HARVARD OBSERVATORY

THE work earried on at the Harvard Observatory
for the past ten years has included the systematic
survey of various parts of the stellar universe. Re-
cently we have been able to inaugurate active studies
in the whole range from the nearest stars to the
groups of galaxies at distances of the order of a
hundred million light years. For convenience of
operation and discussion the program of exploration
and measurement has been divided into eight major
sections, each concerned with a separate territory and
employing in general a special method and equip-
ment. Ten photographic telescopes and approxi-
mately thirty observers and investigators are involved
in the program. In the following paragraphs I shall
outline briefly the progress in the eight territories, of
which five lie within the galactic system and three
in the extragalactic universe.

(1) THE SOLAR NEIGHBORHOOD

A large majority of the stars within fifty light
years of the sun are of less than solar luminosity,
and most of them are below naked-eye visibility.
Thus a recent compilation of those stars known to be
nearer than sixteen light years shows but 40 per cent.
brighter than the sixth magnitude. The exploration
of the solar neighborhood is therefore a search for
dwarf stars among telescopic objects.

It is important to have as complete a census as
possible of the solar neighborhood—the most use-
ful sample we have of a volume of space. A thor-
oughly observed frequency distribution of stellar
luminosities and a knowledge of the density-in-space
laws for the stars within fifty light years of the sun
are fundamental in the analysis of stellar develop-
ment and the structure of stellar systems.
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- A New Volume in the

Contemporary Library of Psychology

PERSONALITY
AND WILL

By FRANCIS .AVELING, D.Sc., Ph.D.
University Reader in Psychology,
Unwersity of London

This pioneer work presents the first scientific
approach to the problems of personality and
the part that the will plays in the development
and definition of character qualities. It traces
the development of the subject from the early
ethical and theological speculation through the
experimental researches of modern psychology.
It also presents a complete theory of person-
ality, as revealed both by involuntary and in-
stinetive behavior and by voluntary actions
governed by will. $2.00
Previously Published Volume

CREATIVE MIND, by C.Spearman
$2.00 ’

These Are Appleton Books
D. APPLETON AND COMPANY
35 West 32nd St., New York

)

BOTANICAL PUBLICATIONS

F

The Philippine Bureau of Science

AN ENUMERATION OF PHILIPPINE FLOWER~
ING PLANTS. By E. D. Merrill. 4 volumes; post-
paid, $10.00.

VEGETATION OF PHILIPPINE MOUNTAINS. The
relation between the environment and physical
types at different altitudes. By Wm. H. Brown.
g;gttﬁopages, 41 plates, and 30 text figures; postpaid,

SPECIES BLANCOANAE. By H. D. Merrill. 424
pages; postpaid, $2.25.

AN INTERPRETATION OF RUMPHIUS’S HER-
BARIUM AMBOINENSE. By E. D. Merrill. 596
pages, 2 maps; postpaid, $3.00.

PHILIPPINE DIPTEROCARP FORESTS. By Wm.
H. Brown and Donald M. Matthews. Reprinted
from The Philippine Journal of Science, Sec. A
(1914), 9, Nos. 5 and 6. 149 pages; 13 plates; 12
text figures and 1 map; postpaid, $1.00.

THE PHILIPPINE JOURNAL OF SCIENCE, a
;;%OOI(I)thly’ issued in three volumes a year; per year,

A list of the publications of the Philippine Bureau
of Science and a sample copy of the Philippine Jour-
nal of Science will be sent upon request.

Subscriptions and orders for publication should
be sent to

THE BUSINESS MANAGER
Philippine Journal of Science
Bureau of Science, Manila, P. 1.

"THE MICROSCOPE

By SIMON H. GAGE, of Cornell University
Revised, Dark-field Edition (1927) now Available.

The Old and the New in Microscopy, with a special chapter
on Dark-field Methods and their Application.

Postpaid, $3.50
COMSTOCK PUBLISHING CO., ITHACA, N. V.

PHONELESCOPE
Teaches Through the Eye

SOUND, ELECTRICITY
CAPITAL APPARATUS WORKS
Box 835 ‘Washington, D. C.

ol

Field Equipment for Engineers,

Explorers, Hunters, Travelers
Scientific Instruments; Packing Equipment;
Skis; Firearms; Clothing; Fiala Pat. Sleep-
ing Bags; Optical Instruments; Astronomic
Telescopes; Range Finders; Binoculars.
Paulin Altimeters. Write for catalog “A”

FIALA OUTFITS

47 Warren St., New York

A l‘@@;" Blowpipe

is a necessity in working Pyrex and
quartz; brazing; soldering; etc. Will
melt platinum.

Ask for foldeg 8-5
22 Albany St.
HMJmmted New York City.

“POSTLIP”

No. 638 Mill)

ENGLISH FILTER PAPERS

Manufactured in
ANNUALLY INCREASING QUANTITIES

for upwards of 50 years.

‘White and All sizes in
Grey Plain, Squares,
Antique, Olr;lels‘; e‘;md
o
Orinkled, Filters’
and Rolls made
Embossed to order.

Pure Filterings for Laboratory
Work and in quantities for all
industrial purposes

See Report of TESTS made by The
National Physical Laboratory, a copy
of which will be sent on application,
together with free samples if required.

EVANS, ADLARD & CO., Lid.
POSTLIP MILLS,

WINCHCOMBE, CHELTENHAM, ENGLAND.
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THE EPPLEY
STANDARD CELL

A Precision Standard of Electromotive Force

The low temperature coefficient
form of the International Stand-
ard of Electromotive Force.

Cat. No. 100. Standard Cell, cadmium, unsaturated, for use in precision measure-
ments of electromotive force. Guaranteed to be within 0.01% of certified value.
Negligible temperature coefficient. Internal resistance not over 500 ohms. Mounted
in black bakelite case. '

With Eppley Laboratory Certificate ...............oooiiiiiiiiiiitn $20.00
Bureau of Standards Certificate, €Xtra ...........covuirinininrenenenennnnn $ 5.00

SCIENTIFIC INSTRUMENTS
NEWPORT, R.L

Super-Sensitive Water Baths

for the most precise work
at low temperatures

ELECTRICALLY heated and fully equipped for automatic
and constant maintenance of a selected temperature, at
any desired value, over a wide operating range, for indefinitely
long periods of time, without watchful attention. Freas water
baths are thoroughly dependable, extremely accurate, con-
venient to use, uniform in heat distribution, and perform their
service function regardless of room temperature fluctuations.
Several different models, in popular sizes, and with varying
degrees of sensitivity, are available. The one here shown, No.
161, is sensitive within 0.01°C., while a larger model, No. 162,
is sensitive to within 0.002° C. Complete details on Freas water
baths furnished on request. Please state your particular require-
ments, for we may be able to offer some helpful suggestions.

Freas THeErMO-ELECTRIC COMPANY

1207 South Grove Street
IRVINGTON, N.].

No. 161
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TEST PLANES

Test Planes of Glass, Pyrex, Crystal Quartg,
Fused Quartz, or Stainless Steel

HE production of accurate plane and plane par-

allel surfaces is one of our prinecipal specialties

and we can furnish such planes up to 50 em in diam-

eter. These planes are usually furnished in circular

form, polished on both sides, one side being accurately

plane to the specified accuracy which may be up to
1/20th wavelength.

‘We also produce spherical Test Glasses for testing
curved surfaces by the Newton’s Ring method. These
are made in pairs, one convex and one concave, which
have exactly the specified curvature.

The Gaertner Scientific Corp.
1201 Wrightwood Ave. Chicago, U. S. A.

A New Catalog

Just Printed
500 Illustrations, 1000 Designs
of

SHELDON
FURNITURE

for

College, University,
Medical School, Hos-
pital, Clinical, Indus-
trial Research Labora-
tories. Write us of
your furniture needs.
We will deliver a cata-
log covering your in-
No. 13020 Dark Room Table terests.

E. H. SHELDON & COMPANY, Muskegon, Michigan




