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50 Years Ago 

(Condensed from Issues of November, 1897) 

ROAD TRAVEL -"The subject of tractiori on common roads 
early received the attention of engineers, and many experi­
ments have been tried to solve this interesting and important 
probleIIl,' The steam traction engine has been used to a lim­
ited degree, but it does not appear to have been so success­
ful as it might be. Light automobile carriages have been 
used to some extent, and it is probable that i,n the future 
they' will attain a considerable usefulness. The electric car­
riage offers advantages for use on common roads, but it is 
doubtful if they will prove very successful, owing to the 
great weight of the storage batteries, except on the most 
perfect roads that have small grades." 

WATER POWER-''The statistics of the present state of wa­
ter-power utilization show that it is advancing with rapid 
strides. America leads the world with a total installation of 
over 70,000 horse power. Switzerland comes next with 
32,000 horse Power. France has l�OOO horse power and the 
great power' plant at Rheinfelden, Germany, will give Ger­
many the fourth place with about 17,000 horse power. Italy 
has nearly as much, and Norway and Sweden are each 
credited with 15,000 horse power. In Great Britain there is a 
total installation of about 4,000 horse power. " 

BRIDGE 'RENEWAL -"A remarkable record for rapid bridge 
renewal was made by the engineers of the Pennsylvania Rail­
road Company on Sunday, October 10, when a large iron 
structure on the busiest pa� of that road was taken away 
and a new span put in its place in the remarkable time of 
nine minutes. This feat was performed on the bridge which 
crosses the Schuylkill River, carrying the tracks of the New 
York branch over that beautiful stream just above Girard 
Avenue, Philadelphia. " 

BALLOON RAILWAY -"A mountain railway built on quite a 
novel plan is to be shortly opened for regular service. The 
principal feature of the new system is that the force of 
traction is directed vertically upward, and is derived from a 
balloon. A single rail is used for the only purpose of direct­
ing the course of the train and keeping the balloon with its 
load captive. To this end the rail is made T -shaped, and the 
car runs on it, gripping it from the sides and from below." 

ELECTR I C ITY ON WARSH I P  -"On November 5 a trial was 
made of the electrical equipment for the turning of the large 
turrets of the United States cruiser Brooklyn, at the Brook­
lyn navy yard, which was very successful. The' trial lasted 
two hours. The great turrets were moved in all directions, 
rapidly and at slow speed, and so accurately that the guns 
could be quickly trained on the target. " 

CALIFORNIA OIL-"The discovery of oil in and about Los 
Angeles bids fair to revolutionize certain lines of business, 
and promises to produce the long wished for power for 
manufactories. the Terminal Railroad has adopted the oil 
as fuel, and the Southern Pacific is said to be experimenting 
in the same direction." 

BESSEMER STEEL - "In the whole range of the various in­
dustries there is probably no one process so famous, or 
that has exerted such a vast influence upon the progress of 
civilization, as the Bessemer process. . . When a Bessemer 
converter is to be charged it is swung back into a position 
a little below the horizontal, and a stream of the ,molten pig 
iron is run into it through the open neck. . . The air blast 
is then turned on and the converter is swung back to the 
vertical position. While this is taking place a shower of 
sparks and burning graphite begins to pour out .. . This con-
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tinues for the first three or four minutes of the blow, during 
which the graphitic carbon in the cast iron is changed into 
combined carbon, and the silicon combines with the oxygen 
of the blast in the form of silica, which in turn forms slag 
by combination with the iron and manganese. These chemi­
cal changes are accompanied by a rapid increase in the tem­
perature of the molten mass and in the volume and bright­
ness of the flame, until what is known as the 'boil,' shown in 
the engraving, is reached. This lasts for about eight minutes." 

DYNAMITE DETONATION - "At the Verbelia, C:olorado, tun­
nel the dynamo used is located in the gulch twenty-five feet 
from the mouth of the tunnel; Wires are run into the tunnel 
connecting with electric caps, which, when the current is 
turned on, explodes the dynamite." 

1 00 Years Ago 

(Condensed from Issues of November, 1847) 

GLUED FABRICS-"A patent has been taken out for dispens­
ing with sewing in the manufacture of shirts, collars, and 
linen articles. The pieces are fastened together with indis­
soluble glue." 

LIFE RAFT -"Recently we saw a mattress enveloped in an 
india rubber cover, and it floated about in the Mississippi, 
with a man upon it, with all safety. Their introduction on 
board our steamboats would relieve passengers of much of 
the anxiety arising froni accidents to the vessels, as they 
would be the certain means of safety whenever it became 
necessary to leave the boat." 

ICE -"From a table in the Boston Shipping List, we learn 
that for the month ending October 31, 3206 tons of ice have 
been exported from this port, of which 1363 tons went to 
Calcutta, and the remainder to the south and to the West 
Indies." 

PHOTO RECORD -"M. BruneI, a contractor on the Italian 
and Austrian Railroad from Florence to Bistaja, has a 
daguerreotype picture sent him every evening, which rep­
resents the state of the works at the point where it was 
taken. Thus he has at the end of every day exact informa­
tion of the progress of the style in which the building has 
been conducted." 
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A TELEPHONE RECEIVER is a complex system of electrical 
and mechanical elements. Its coils, magnets, diaphragm and 
cap react on each other as they convert the electrical waves 
of your voice to sound waves. What is the best size for the 
holes in the ear cap? Will l/lOooth inch greater thickness 
help a receiver diaphragm to carry your telephone voioe 
more clearly? One way to find out is to build numerous 
experimental receivers· and test them. 

But Bell Laboratories have found a shorter way. They 
built an all-electrical replica, an "equivalent circuit" in 
which electrical resistance stands for air friction in the cap 

YOUR TELEPHONE TRANSMITTER MiD BECEIVER, 
voice gateways to the telephone plant, Me so essen­
tial to satisfactory service that the" have been 
under study in Bell laboratories for se-vendecades. 

holes; capacitance corresponds inversely to the stiffness of 
the diaphragm. Over-all performance of this circuit can be 
quickly measured and design changes economically explored. 
Later, a model can be built for final check. 

The "equivalent circuit" was pioneered by Bell Tele­
phone Laboratories 25 years ago. It is a useful tool in many 
Laboratories developments-saving time, saving the cost of 
machine-tooled models, encouraging experimentation. It 
is one more example of the way Bell scientists get down 
to fundamentals as telephone progress continues-and ser­
vice keeps on improving for all subscribers. 

BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TElE,PHONE SERVICE 
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SMALL BUSINESSES THRIVE MIGHTILY 

MANY a pessimistic view of the future of industry in 
these United States, despite anti-trust and similar 
laws, foresees a rapid decline in "small business" and 
an equally rapid gobbling up of the lion's share of 
industrial. profits by huge and heartless corporations. 

Reference was made to the fallacy of this view on 
this page, December 1946 issue; now let's look at a 
few new figures which show the extent to which 
government buying is being tossed to small business 
groups. In fiscal 1947, small businesses received more 
than 55 percent of federal contracts of the sort they 
could handle; in the middle '30s they averaged about 
25 percent of the same type of orders. In dollars, the 
fiscal 1947 business given to small manufacturers and 
suppliers by federal buyers amounted to $777,000,000. 

Another angle of the same situation, but differing 
in a matter of degree, shows that the independent 
makers of automobiles-Hudson, Nash, Crosley, 
Studebaker, Willys-Overland, Packard, and Kaiser­
Frazer-have' grabbed a large share of the present 
automobile market, the largest, in fact, that they 
have been able to serve since 1931. 

Looking at the industrial horizon through such 
facts as these, it becomes apparent that our industrial 
economy is not yet going to the infernal bow-wows 
via the dread octopi of ruthless big business. 

WEED CONTROL 

SUCCESS d\lring last summer of the use of a form of 
2,4-D as a large-scale weed killer on 18,000 acres of 
corn in· Kentucky adds one more laurel to' the crown 
of applied science. In this case, $2,000,000 worth of 
corn was saved from total loss through the expendi­
ture of less than $10,000 for applying weed-killer. 
The chemical destroyed the weeds yet saved the corn 
when a series of excessive rains prevented normal 
cultivation and permitted weeds. to grow so rapidly 
that they almost completely covered the corn itself. 

OIL IS WHERE YOU FIND IT 

I N ANY consideration of the future of the petroleum 
industry, figures are freely bandied about which can 
be made to show that our earthly oil resources will 
dwindle to zero within the next generation-or that 
they are virtually inexhaustible! It all depends on 
the point of view, even when coal and shale are 
barred from the discussion as sources of liquid fuels. 

Exploration for new oil fields goes on apace, all 
over the globe. And right close to home things are 
happening that may seem to becloud, but actually can 
brighten, the petroleum horizon. Thus, the Leduc 
field in Alberta, Canada, is already producing fair 
quantities of oil; surveys are daily extending the 
potentialities. South of the border there are the un­
exploited and largely unexplored Mexican oil fields, 
largely shackled as yet by political and economic 
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considerations. Within the continental limits of the 
United States, oil geologists are emulating a combi­
nation beaver-gopher in their industrious probing for 
new sources to exploit. 

It is still anybody's guess as to· the actual extent 
of this planet's oil reserves, whether in the form of 
crude or otherwise. In any event, assurance can 'be 
had that the aggressiveness of the petroleum indus­
try as a whole will squeeze the last drop of crude 
from the earth before it cries quits. 

INDUSTRIAL CONSULTANTS 

TYPICAL of the results that may be expected when 
a manufacturer employs a specialist consultant to 
perfect a product is the announcement of a new 
water-dispersed paint received too late for iticlusion 
elsewhere in this issue. This paint, which dries in 
less than half an hour without odor, yet reportedly 
possesses the durability and finish of high-grade oil 
paints, has as its vehicle a dispersion of totally syn­
thetic resins in water, plus a pigment and a synthetic 
wetting agent. 

What makes this development a bright spot on the 
industrial horizon is the fact that the manufacturer, 
Shawinigan Products Corporation, conceived the 
original idea, carried it through the early experi­
mental stages; and then turned the whole thing over 
to a group of independent chemical consultants, Fos­
ter D. Snell, Inc., to perfect the experimental product. 

Moral of this little industrial success story is that 
it usually pays in the long run to make use of special­
ized services, even though a manufacturer may think 
that his staff should be adequate to carry a project 
through �o completion. An outside viewpoint, un­
hampered by company tradition or other handicaps, 
can often produce better results more economically. 

STRAWS IN THE WIND 

V ACUUM hoses are being used more and more widely 
for handling various types of materials in industry; 
latest application is in unloading fish from boats, 
where a mUlion fish can be handled in one sixth the 
time required by hand methods ... Present air cargo 
rate-cutting war is a good way of hindering progress, 
raising accidents per ton mile ... Comparative time­
and-motion studies in small home construction shows 
promise of cutting costs, increasing efficiency of an 
inefficient operation .. . Lightning rod manufacturers 
expect 1947 to be a banner year; more and more in­
dustries are becoming conscious of lightning hazards 
and of means of protecting against them. . . Glues, 
whether animal or synthetic, can be given pleasant 
odors by suitable treatment. 
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ENGINEERS 
will mold 

the 

I f  Ava i lable Resou rces of Engineering Brains 

a re Properly Used, They Can Go Far  Toward Re­

placing  Certa in Dwindl ing N a tural  Resources. 

With Engineers Showing the Way, and  Manage­

ment  and Labor Co-Opera ting, American I ndus­

try Ca n Reach Even Grea ter Heights of Ef­

ficiency and Productivity Than Ever Before 

I N A  REMARKABLY short space of time this country, 
founded by refugees and starting from scratch, 

has become the most powerful in history. A. nation 
has developed which leads the world in the fields of 
power generation, mass production and continuous 
processes, and the mechanization of industry, among 
many others. And it possesses not only great mate­
rial wealth but an even greater wealth of engineering 
knowledge, ingenuity, and daring. 

Because nature blessed this nation with great nat­
ural resources, lip service has been given to con­
servation, but it has not really been practiced. Now, 
after two World Wars in a third of a century, appears 
a real dilemma, not yet widely appreciated. The 
United States is no longer a "have" nation with re­
spect to mineral. resources; many minerals whose 
ample supply has always been taken for granted are 
now depleted and substitutes must be found for them 
in the future. 

Everyone today is conscious of high prices. Real 
estate, labor, and material costs are at such levels 
that industry is faced with vastly higher investment 
costs for buildings, machinery, and equipment, to­
gether with materially increased operating costs. 
Based upon present conditions and the past record 
of technology, it is evident that there is great need 
to utilize the country's engineering resources to the 
utmost. If present income levels and high standards 
of living are to be maintained, it will be necessary to 
replace obsolescent plants and equipment, to reduce 
both investment and operating costs drastically, to 
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FUTURE 
By Car' J. Lamb* 

develop the use of more abundant mater:ials, and to 
engineer new processes and techniques or to mate­
rially modify old ones. Anyone who is doubtful that 
this can be done-if the problem is properly ap­
proached-has only to review the history of the 
development of this great industrial and mechanical 
nation to realize that its engineers can continue to 
perform miracles in the future as they have done in 
the past. 

Up to the present time, full consideration has not 
been given by industry to means of reduci,ng building 
and power costs, primarily because such costs until 
recently have not bee� of sufficient comparative mag­
nitude to emphasize the necessity for so doing, or 
have. not been considered fully on the basis of engi­
neering economics. The greatest war effort ever 
known has just been concluded; for seven years 
engineers gave first consideration to maximum pro­
duction rate, ability to operate under a wide range of 
atmospheric conditions, resistance to corrosion and 
shock, to minimum weight and space requirements, 
and so on. The question of cost was only of minor im­
portance. Many able and experienced young engi-

*Staffengineer, Douglas M. McBean, Inc. 
Consulting Engineers. 
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neers, purchasing agents, and salesmen have neither 
an actual first-hand knowledge of cost-reduction 
nor a full realization of its importance. 

ECO NOMY ESSENTIAL - Conversion from a war­
to a peace-time economy is still under way. Those 
considerations which should always guide product 
and design engineers must be re-established-Iowest 
possible first cost, reliability, performance, long life, 
and appearance. This is mandatory not oniy so far 
as manufactured products are concerned, but also 
with respect to the plant in which they are produced 
and the machinery or process employed. Engineers 
should· now be better prepared than ever before to 
undertake their assigned tasks because to their great 
store of peace-time knowledge and experience has 
been added a vast fund of war-time accomplishment 
which can be invaluable as a guide to the improve­
ment of old practices and the development of ne'Y 
ones. 

An obvious· departure from pre-war conventional 
plant design practice, and one method worthy of 
serious consideration is quite simple. It consists of 
so engineering buildings, equipment, machinery, and 
processes as to save both the utmost space and 
weight, consistent with efficient operation and ade­
quate accessibility. Too many plants have been (and 
still are being) engineered without serious consid­
eration of the cost benefits to be obtained by such 
reductions in weight and space. Most machinery 
weights and dimensions are reduced appreciably as 
speeds are increased. Then, too, certain pumps, heat 
exchangers, and other machinery may frequently be 
mounted advantageously in vertical rather than in 

Pilot plant for research on coal·burning gas tur· 
blnes. Left: Fly ash separator. Center: Combustor 
and instrument panel. Right: Coal feieler system 

Courtesy Bituminous Coal Research, Inc. 
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Courtesy Hydropress, Inc. 

A 4000 ton extrusion press which promises new 
uses for tubes of nickel and steel alloys 

horizontal positions. Continuous processes require 
materially less space than do batch ones and are 
lower in first cost. High steam pressures and tem­
peratures result not only in lower fuel costs, but also 
in reduced weight and space requirements in steam 
plants. Many types of machinery, particularly 
power generating equipment, have become so re­
liable that it is no longer necessary to provide spare 
or stand-by units. Proper consideration and use of 
such facts as these, by responsible engineers, may 
produce appreciable savings in size of buildings; thus, 
greatly reduced first costs may frequently be attained 
without sacrifice of efficiency-and often with a gain. 
It is obvious that a saving of 10 percent, for example, 
in floor space required for equipment to perform a 
certain operation means a corresponding reduction 
in cost of real estate, foundations, and building. 

During the war the Army needed emergency float­
ing power houses. Gielow, Inc., naval architects, 
'designed power barges, each of 37,500 kilovolt-am­
pere rating, which could be towed to desired loca­
tions, and which performed invaluable service. There 
is available a large surplus fleet of Liberty ships, 
some of which might be converted to permanent gen­
erating stations, or, as was the case with the S. S. 
Jacona, previously converted by Gielow, to portable 
ones. Such plants built in surplus ships shoulcl be 
completed more quickly and at lower certain cost 
than could new land stations. 

Entirely aside from the power house or boiler 
plant, there is a great opportunity to reduce costs in 
the production line or process plant, not only when 
designing new establishments, but particularly when 
examining existing ones with critical eyes. During 
the recent war, for example, a Westinghouse elec­
tronic tube plant was faced with the problem of 
multiplying production of large tubes in the existing 
space available, without any possible expansion of 
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area. Because the operation of sealing glass to metal 
had been done by machinists, it was natural that such 
work should be done in horizontal lathes. The re­
sponsible production engineer rose to the occasion 
and developed vertical lathes for the purpose, with 
astonishing results. They occupied only a fraction of 
the space taken up by horizontal ones, and the actual 
production achieved in the same working space was 
eight times that previously attained. 

NEW MATERIALS FOR 
'
ENGINEERS - Because of 

acute shortages of various metals, great advances 

Courtesy 
Westinghouse 

Above: Sealing , the , ends 
of a blgb-power radio 
transmiHing vacuum tube 
in a vertical glass lathe 
of a type that was devel­
oped to take up less floor 
space than horizontal lathes 
sucb as sbown in the photo­
grapb at the right. Through 
tbis engineering application, 
tube. production was multi­
plied eight times in the 
same working space. ne 
vertical latbes also reduce 
"set-up" tima for each tube 
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have been made in the use of the light metal alloys. 
The wider use of magnesium allo.ys as engineering 
materials by the Army and Navy will broaden the 
fields of. their industrial use and should reduce their 
costs. In a recent paper presented before the A.S.M.E., 
H. A. Lorant, Chief Engineer of Hydropress, Inc., 
announced results obtained by the International 
Nickel Company with a 4000 ton extrusion press pro­
ducing tubes of nickel and steel alloys. This engineer­
ing development makes possible for the first time the 
economical production of tubes and profiles in special 
alloys of steel and nickel, which previously could not 
be formed. Due to war-time shortages, Linde Air. 
Products developed synthetic sapphire, ruby, and 
spinel gems for engineering use. These synthetIC 
stones have been used for micrometer and precision 
gages, extrusion dies, thread guides, cutting tools, 
and fuel and injector nozzles. In addition to other 
possible uses, sapphire balls for high speed ball bear­
ings are now being prod�ced, thus making possible 
the use of ball bearings in corrosive atmospheres, at 
high temperatures, or in vacua, again opening new 
vistas for the engineer in the design of new and im­
proved machines. 

While it has been said for years that the world is 
rapidly using up its supplies of petroleum, the time 
has arrived, apparently, when a shortage actually 
exists. Pittsburgh Consolidation Coal Company is 
erecting a laboratory and pilot plant to produce 
liquid fuel oil and gasoline from coal. Then, too, the 
Locomotive Development Committee of Bituminous 
Coal Research, Inc., has for the past two years been 
carrying on an intensive research program which is 
now culminating in the building of two large coal­
burning gas turbine locomotives. They have success­
fully demonstrated in a one-third scale pilot plant a 
system of pulverizing coal, burning it, and separating 
the fly ash to such an extent that abrasion of the 
turbine blades is no longer a serious problem. The 
relations of railroad fuel costs and locomotive effi­
ciencies are such that a rail horsepower-hour costs 
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about 0.57 cent for fuel in a conventional steam loco­
motive, and 0.53 cent for fuel and lubricating oil in a 
Diesel locomotive; whereas the coal-fired gas turbine 
locomotive should· produce a rail horsepower-hour 
for only 0.20 cent. 

A major asset of the gas turbine in directly utiliz­
ing coal as its fuel is the very large amount of excess 
air which is necessarily employed. This tremendous 
amount of air makes possible the "freezing" of the 
ash in the form of tiny particles, rather than as liquid 
slag, and a heat release rate of 1,000,000 Btu per hour 
per cubic foot of combustor space can easily be at­
tained, as compared with a maximum of 50,000 Btu 
in industrial coal-burning boilers. It is believed that 
the coal-burning gas turbine will find application in 
land and marine power plants as well as on the rail­
roads, because of its unique ability to produce power 
at good efficiency from low-cost fuel without the 
necessity of using water. 

ENGINEERING CASE HISTORIES-Recently a texi.. 
tile manufacturer asked our firm to undertake a 
survey of the glove and mitten departments, and 
submit recommendations for the additions necessary 
to increase production materially, with the objective 
that such expanded production would not increase 
costs excessively. As a result of this survey and a 
revised produ�tion layout, it was possible to increase 
production by 68,000 dozen pairs of gloves and mit­
tens per year, without any addition or increase to 
building, floor space, or personnel. 

In another case, we were called upon by the Rich­
ardson Corporation, large producer of soda fountain 
syrups, and with the co-operation of the Richardson 
organization were able to plan an approximate pro­
duction increase of 100 percent, at the same time 
releasing ·113 of the existing floor space for future 
expansion,. This was done fu. what was formerly 
corisidered to be an overcrowded plant. The re­
sultant large increases of production, with consequen1 

.courtesy Gielow, Ino. 

200 

cost-reduction and without increase of floor space, 
in both of these cases were accomplished by rear­
rangement of production lines, speeding up some 
operations, improving certain details, and changmg 
others. In each case a small amount of obsolescent 
equipment was, naturally, replaced. 

Due to the energy and ambition of business men in 
general, many existing large manufacturing plants 
were neither designed nor planned, but like Topsy 
"just grew," their success resulting from the per­
sonal ability of the individual management. Prob­
ably 25 percent of the industrial plants in the United 
States could profit to the same degree as the two 
above, if they made good use of engineering brains 
experience, and progressiveness; and at least anothe� 
25 percent suffer from obsolescence. 

In life as it is today, industry cannot stand still. It 
must either go forward or backward. The surface of 
applied engineering or knowledge has only been 
scratched. The responsibilities of engineers in Ameri­
can life have become greater, and must continue to 
increase if national progress is to continue. 

High wages and short working hours, with the 
present high standards of living can be maintained 
-or raised even higher. In order to do so it is neces­
sary that engineers continue with such developments 
as have been briefly sketched here, that labor buckle 
down to produce a fair return for its wage, and that 
management improve its present performance and 
plan constructively for the future. 

The force-the power-the greatness-of this na­
tion do not depend upon a few great leaders, upon 
winning wars, nor upon the adoption of new economic 
theories. The importance of the United States to its 
people and to the world is, and will continue to be, 
the result of the average of accomplishment by engi­
neers, laborers, management men-all its citizens­
each in his own field and each working vigorously 
to obtain the maximum results in that field. 

Floating power plants can be built In surplus ships 
more quickly and at lower cost than new land stations 
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Wool + Heat + Pressure = Felt 
Felt, Most Ancient of Textiles, 

Has Become an I m portant  Material of Modern En­

gineering. Covering a Wide 

Ra nge of Characteristics, Felts Are 

Now Ava ilable for Fabricating a Great Va­

riety of End Products 

By Edwin laird Cady 

FELT was the first textile worthy of the name. 
Indeed, the first spun yarn probably resulted 

from experimentally felting a small wad of wool 
by . rubbing it between the palms of the hands. 

When a desert-dwelling Mongol wants a new piece 
of material for his tent, he lays an old piece flat on 
the ground, covers it with a ·thick layer of loose wool, 
and rolls it up around a wooden pole long enough 
so that both ends will protrude from the roll. Then 
he ties a rope around the roll to hold it together, 
hitches the traces of his horse to the ends of the pole, 
and utters the Mongolian equivalent of "giddap." The 
horse moves forward, the roll is rolled along the 
ground. After a few miles the horse is· stopped, the 
rope removed, the roll unrolled. What had been 

Photomicrograph or felt shows the Interlock· 
ing fibers. Oval spots at several points are 
particles of oil entrapped by the material 
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loose wool now is brand new felt-warm, wind- and 
rain-resistant, and hard or soft in accordance with 
whether the roll was rolled a long distance or a short 
one. 

The Mongol has no microscope to tell him that 
each wool fiber is covered with small scales which 
interlock and hold tightly as his rolling action forces 
the fibers to penetrate the mass and entangle each 
other. But those interlocks are the reasons why new 
felts and new uses for felts are constantly being pre­
sented to industry. 

Thus while our Mongol is rolling his bundle across 
hot sands, checking occasionally as he rides to see 
how much heat and pressure and work his felt is get­
ting, American felt mills are using those same three 
factors plus chemistry and cleanliness. The modern 
felt mill is equipped from end to end with automatic 
controls, instruments, inspection devices, highly 
skilled men. It can turn out felts ranging from those 
as soft as dress fabrics to those as dense as hard wood. 
It can meet specifications laid down by the Society of 
Automotive Engineers and prove them by tests estab­
lished by the American Society for Testing Mate­
rials. And. with all of this it can make so many 
different special felts of controlled qualities that no 
catalog ever has attempted to list them all. 

FIBER MIXTURES POSSIBLE - The interlocking 
abilities of the wool fibers can hold more than the 
wool itself. Wool felt can be admixed with as much 
as 80 percent of some other fibers, both natural and 
synthetic, although fibers such as nylon have such 
low coefficients of friction that only a 35 percent ad­
mixture seems to be practical at the present stage of 
development. 

Among the synthetic fibers so admixed are viscose 
rayon, plasticized acetate rayon, vinyon, aralac, high 
tenacity rayon, and nylon. Cotton can be used as 
the sole admixture, or can be used in addition to silk 
or any of the synthetics. The mixture is worked out 
to have the wear resistance, permeability, absorption 
capacity, chemical resistance, strength, or other 
physical properties needed by the product into which 
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the felt is to be made or in the processing of which 
it is to be used. 

By making batts of the synthetic fibers and then 
applying heat and pr�ssure to them, a felt-like mate­
rial which contains no wool can also be made. The 
"all plastics" felt is not here yet but its first cousin 
is. And this material has all the highly desirable 
properties of the plastics. It could, for example, be 
made resistant to chemicals which disintegrate or 
else hopelessly weaken natural fibers like wool and 
cotton. By the use of nylon and high-tenacity rayon 
formulations it might be resistant to temperatures of 
over 400 degrees, Fahrenheit. 

When fiber mixtures, hardnesses and thicknesses of 
felts, and other .properties have been worked out, 
the felt may further be impregnated, laminated, 
proofed, sized, or coated for extensions of its utilities. 

Asphalt impregnation is a weather sealer when the 
felt is to be used for cowl seals on airplanes or for 
anti-squeak chassis strips on automobiles. Bakelite 
improves the dielectric strengths of felts in electric 
motor washers, spacers, other electrical devices. 
Graphite adds lubricity to felt anti-friction lubricat­
ing pads and to seals for bearings. Chromate, natural 
rubber, synthetic rubber, petroleum products, nat­
ural and synthetic waxes, are other impregnations. 
Resin emulsions add stiffness. 

F E LT LAM INATES - Felt can be laminated with 
almost anything that can be held by cements. Alu­
minum foil laminations with felt, for example, are 
used for insulation in light-reflectant, and acoustical 
and thermal insulating blankets. Lead foil laminations 
are used as vapor seals in cold line pipe insulations. 
Buna-S and Hycar are laminated with felt, as are 
various natural and treated woods and all of the 
common metals. A hard or stiff felt can be laminated 
with a softer one. An ever-increasing number of 
products are felt lined or clad. 

Chemical proofings can make felts resistant to 
flame for aircraft use; to flame and fungi for acousti­
cal and thermal insulation; to fungi for use in the 
tropics. Mildew, mold, moths, carpet beetles, vermin, 
flame, moisture, or water all can be resisted by felts 
which have been proofed against them. 

. 

Sizings applied to felts can create any physical 
property from slight to high stiffness. Latex sizing 
imparts a spring-like property, makes the felt stiff 
but flexible. 

Surface coatings are largely for adhesive backing. 
The coated felt handles like a dry surface material 
for all ordinary purposes. But when subjected to 
slight wettings with solvents or to the controlled 
application of

· 
heat, the surface becomes adhesive 

so that" the felt will hold to surfaces pressed against 
it. Automotive channels thus made will hold to the 
metal or other parts with which they are assembled. 
Coated felt letters, heated and pressed into place, 
can be expected to hold their positions. Rubber­
coated felt weather stripping even is made pressure 
serisitive, needing neither solvents nor heat. 

MANY FA BR ICATING M ETHODS - Once the felt 
has been made, it becomes a raw material for fabri­
cating into end products. And there probably is no 
other single type of material which runs the gamut 
of so many fabricating methods. 

Soft felts are handled much like any fabric. Almost 
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Two fell sheels offer excellenl shock-prolec­
lion to the spare lens housed In the lid of 
this emergency field-surgery floodUght unit 

all felts may be machine cut to precise shapes or 
stripped to close dimensional tolerances. But whereas 
the soft felts are die stamped with simple knives such 
as might be used on paper, the hard ones shear more 
like metals and must be handled accordingly. ADd 
the harder felts may be set up in lathes or other 
machine tools and machined like hard woods. 

The felts which are heavily admixed with plastics 
fibers and, even more, the all-plastics felt-like mate­
rials, may be heat sealed-"electronicly stitched"-or 
formed to shape by the use of heated dies such as are 
ordinarily employed for the forming of thermoplastic 
sheets. No single authority seems to know how, many 
of the methods common to metals forming and to 
thermoplastic sheet and rod fabrication are being 
applied to these felts right this minute. The use of 
synthetic fibers in felts dates back more than ten 
years, but in most of its phases it is so new that many 
of the product makers are keeping close guard over 
secret procedures learhed by trial and error. But 
more than one practitioner is rolling his felt products 
to finished shapes, even spinning them as sheet met­
als and plastics are spun on lathes. 

One of the primary properties of felt is multi­
directional strength. It is possible when making rolls 
of felts 30 to 40 yards long by 72 inches wide to ob­
tain either balanced strength or some superiority of 
longitudinal strength over transverse strength. And 
in sheet felt which usually is made in one square 
yard dimensions there are almost no differences in di­
rectional strengths. Since most roll felts are also 
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• L O O K I N G  A H E A D . 

All-p lastics felt- like materials . . .  Felt and 

fe lt- like materials formulated with qual i ­

t ies "made to  order", . . Further studies 

bri nging new uses a nd markets . . , Major 

improvements in the f ine arts of grinding 

and polishing. 

made. with balanced strengths, very little attention 
need be paid to the directions in which stresses will 
be applied to felts. And in this felt differs from nearly 
all of the woven textiles, the woods, and the wrought 
metals. 

STRESSES ARE LOCAL - Another property of felt 
is that a compressive force applied to felt tends to 
result in strains which are concentrated in the direc­
tion of the stress. A heavy load placed on a small 
area of a felt sheet tends to compress the felt im­
mediately beneath the pressure and not to spread the 
felt sideways. This is useful in that felt parts of ma­
chines do not tend to spread and bind against adjacent 
moving members, and in that the uncompressed and 
little strained areas of the felt retain their full ca­
pacities for noise and vibration dampening. 

By varying the admixed fibers and the treatments, 
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the wetting-out and hence the capillary action of felts 
can be varied widely and with close control. Capillary 
action is important where felts are used to feed 
lubricants as in wick feed lubricators, or to apply or 
remove water and other fluids as in paper machine 
blankets. 

Because of the ability of hard felt to absorb and 
store polishing compounds while acting as a fric­
tional surface, a felt surfaced lap or wheel can take 
scratches out of sheet glass by causing the glass to 
flow rather than by grinding it away. Similar abili­
ties to make the surfaces of thermoplastics flow under 
frictional heat can be useful as an industrial art. Wool 
felts-and felts admixed with nylon and some of the ' 
other abrasion-resistant plastics-are highly em­
beddable to abrasive dusts and polishing compounds 
and can make major improvements in the fine arts 
of grinding and polishing. 

Felt, one of the simplest materials to make in its 
cruder forms, is one of the most complex to diversify. 
The felt industry really is producing an entire family 
of materials; it is just as uninformative to say "felt" 
without adding a specification as to say "steel" with­
out stating whether the steel is low carbon, high al­
loy, stainless, wrought, or cast. 

Felt types already are immensely diversified, close­
ly standardized. The study of them continues, and 
from it comes a continuous development of new and 
useful products. Directly ahead are highl� important 
markets. And · toward them felt is feeling its way. 

Almost all felts may be cut te aCIlU· 
rate dimensions on precision machines 
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E l a s t i c i ty 
I nvestiga tions With the U l tra m ic roscope H a ve 

Proved Visua l ly that Ela stic i ty is No Monopoly 

of Just a Few Substa nces. Molec u la r  Weigh t 

D istribution is I m porta n t  a n d  Real ization 

of Th is Has Already Res u l ted in  I m p rove­

ment  in the Elasticity of Syn thetic R ubber 

THREE years ago the scientific world was startled 
by revelations made with the electron microscope 

in regard to the moleecular configurations of rubber. 
To obtain such visual evidence, conditions had to be 
chosen so that the density differences of regions re ­
solvable with the electron microscope (above 6 
Angstroms-1 Angstrom equals 0.00000001 mm) are 
large enough to be observed. Suitable specimens 
were made by spreading a thin film of rubber which 
had been dissolved in an organic solvent on water. 
and then allowing the solvent to evaporate. When 
the film is picked up over a 200 mesh wire screen it 
breaks into fibers and nodules which range in width 
from several microns down to 100 Angstroms. The 
first specimens examined with this method in the 
electron microscope were prepared from benzene 
solutions of smoked sheet hevea rubber. 

In these preparations two distinct types of struc­
tures were found. Figure 1 represents an electron 
photomicrograph of hevea rubber. One can easily 
differentiate between slender fibers and numerous 
ellipsoidal nodules along their length. The shape of 
the nodules is strongly suggestive of fluid regions, 
whereas the fine network structure indicates con­
siderable rigidity. To test this assumption, prepara ­
t ions of guayule rubber were made.  This natural 
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Left: F igure 1. Hevea 
rubber through the 
electron microscope 

Below: Figure 2 .  
G u a y u l e r u b b e r .  
T o t a l  ( l e f t ) ,  s o l  
f r a c t i o n  ( r i g h t )  

Ex p l a i ned 
By 

Ernst A.  Hauser, Ph.D. 
A s s o c i ate P rofesso r of C h e m i c a l  E n g i n e e r i n g ,  

M a s s a c h u s e tts I n s t i t u t e  o f  Te c h n o l o g y  

and 
Desiree S.  Ie Beau 

D i rector of R e s e a rc h ,  
M i d w e s t  R u b b e r  R e c l a i m i n g  C o m p a n y  

rubber, although chemically identical i n  composition 
with hevea, differs from the latter in that it is com­
posed of a much greater percentage of a low mole­
cular weight fr.action. Figure 2 shows this visually. 
To substantiate these findings even further, hevea 
rubber was subj ected to fractionation into the so­
called "sol" and "gel" fraction 'by virtue of its differ­
ential solubility in appropriate solvents. Figure 3 
was obtained from the low molecular weight, or sol, 
and Figure 4 from the high molecular weight, or gel, 
fraction. 

SOME Q U EST IONS NOT ANSWERED - As inter­
esting and admittedly exciting as these findings were, 
they placed before the colloid rubber chemist several 
questions which begged for answers. How are these 
nodules formed? Is this an instantaneous reaction? 
Has this apparent two-phase structure any bearing 
on the property of elasticity? Why · do the strings or 
nodules not coalesce when they tear, as shown for 
example in certain parts of Figure 4 (see arrows) ? 
To answer these questions satisfactorily, some other 
technique had to be worked out. The electron micro­
scope does not permit the study of the same prepara­
tion over a prolonged period : electron microscopy 
calls for high vacuum and the preparation is exposed 
to electron bombardment and a resulting increase in 
temperature. 

Although the resolving power of the electron 
microscope is many times greater that that of the 
ordinary microscope, its limit lying close to 6 Ang­
stroins, this extremely high power is not the pre­
dominant factor in an investigation such as that 
of the fundamentals of elasticity, as long as the shape 
or morphology of the preparation can be observed. 

Ultramicroscopy with incident light seemed to be a 
technique which might fulfill all requirements since 
the resolving power of the ultramicroscope using the 
most modern methods of illumination permits ob­
servation of discontinuities down to 20 Angstroms. 
The preparations used in this study were made in 
exactly the same way as those for the electron micro­
scope. 

The only instrument suitable for such work is the 
"Ultropak," developed by E. Leitz in Wetzlar, Ger­
many. It differs from other microscopes using incident 
light for illumination such as the metallurgical micro­
scope (see Scientific American, page 25, July 1947 ) 
in the path taken by the rays of light used for the 
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Figure 3. Hevea rubber; sol fraction 

Figure 4. Hevea rubber, gel fraction 

illumination of the specimen. As shown in Figure 
5, the light is focused on the preparation through a 
lens ring surrounding the obj ective. This results in 
an ultramicroscopic type of illumination. Only light 
reflected from any discontinuity in the preparation 
is reflected through the objective of the microscope 
into the eyepiece or the photomicrographic apparatus. 

FORMATION N OT I NSTAN TAN EOUS - The first 
results clearly demonstrated the feasibility of this new 
technique. Enlarged and reversed prints (Figure 6, for 
example) give an effect directly comparable with the 
piCtures made in the electron microscope. Very soon 
it was discovered that the formation of the globular 
nodules was not instantaneous, but rather a time­
consuming reaction, and that their size was de­
pendent on the ratio of low to high molecular weight 
fraction of the polymer under investigation (Figures 
7 and 8). 

The next step was to find an explanation for this 
phenomenon and to offer as much evidence for it as 
possible. Careful studies of the filaments with polar­
ized light and facts known from X-ray investigations 
of rubber indicated that the high molecular weight 
fra�tions are composed of long chain-like molecules 
which aline if put under tension. When this happens, 
the low molecular weight fraction, composed of 
short chains, is squeezed out and forms the globular 
nodules. This phenomenon is known to · the colloid 
chemist as synaeresis. Since ·this reaction is based on 
the movement of the molecules it should be possible 
to speed it up by raising the temperature. 

A heatable substage was therefore constructed for 
the ultramicroscope and the same preparations 
studied at slightly elevated temperatures. The for­
mation of the nodules which took 24 hours at 20 de­
grees, Centigrade, only took 15 minutes at 40 degrees, 
Centigrade (Figure 9) . 

Gutta-percha is chemically identical in its compo­
sition to natural rubber. X-ray studies have shown 
that the only difference between them is the location 
of the methyl group in the hydrocarbon molecule. 
If a preparation of gutta-percha is subjected to ul­
tramicroscopic studies, one finds only very coarse 
filaments with ragged edges (Figure 10) . If, however, 
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this sample is heated to 65 degrees, Centigrade, the 
formation of fine threads and globular nodules im­
mediately becomes apparent (Figure 11) . At this 
temperature gutta-percha is elastic. 

These are the facts, and now it is up to us to see 
if they are the long-missing pieces of the j ig-saw 
puzzle entitled "elasticity." Before trying to put the 
picture together, we would like to quote · from two 
old publications and offer more experimental facts. 

I N  O LD PAPERS - In a paper published in 1896 
in the Journal of the Franklin Institute, Reginald 
Aubrey Fessenden says : "The elasticity of such sub­
stances as India rubber and gelatine was investigated. 
It was shown that such substances consist of two or 
more compounds interpenetrating but not combining 
with one another." , 

In a paper .by Paul Bary and Ernst A. Hauser 
(Kautschuk, May 1928) on the structure of rubber, 
one finds the following statement: "Bary's theory 
that rubber consists of two components which under 
normal conditions are intersoluble, is in accord with 
results obtained from X-ray investigations. The ob­
servation that elongation of rubber causes a separa­

' tion of the dissolved part and the solvent (theory of 
Hauser and Mark) leads to the assumption that rub­
ber is composed of a network which will give rise to 
X-ray interference spots if, by putting it under ten­
sion, the lower molecular weight fraction is squeezed 
out, thereby increasing the coherence and alinement. 
of the lorig molecular chains." 

The colloid rubber chemist knows also that the 

MIRROR 
/ 

Figure S. Diagramatic sketch of "U ltrapak" ultramicroscope 

( 

Figure 6. Hevea rubber (reversed print' 
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Figure 7. Guayule rubber 

F igure 8. Cryptostegia rubber 

low molecular weight fractions of natural rubber 
are a sticky substance ;  the highest molecular weight 
fractions are a hard substance ;  both fractions are 
lacking in elasticity. And it is known too that this 
property of elasticity is a function of the molecular 
weight distribution present in natural rubber. 

If we now place all these pieces of information 
together, the picture is complete. Contrary to some 
admittedly ingenious theories which have been 
postulated, elasticity is not the monopoly of matter 
composed only of snarled-up long molecules com­
parable in their structure to a wire spring, but is the 
result of a specific molecular weight distribution of 
the same chemical compound, or the dispersion of a 
lyocratic colloid in .a solvent. 

Fessenden's and Bary and Hauser's multiphase 
theories have now found the visual proof they were 
still lacking. This is admittedly a very straight­
forward statement and since the conclusions which 
can be drawn therefrom may have far reaching con­
sequences of scientific and industrial importance, it 
seems only fair to at least attempt to offer furthel 
proof for its validity. 

A D D ITIONAL EVIDENCE - Polyisobutylene is a 
fully saturated hydrocarbon and therefore much less 

Figure 1 0. GuHa-percha 

reactive than rubber. The lowest polymers are clear, 
free flowing liquids, the polymers of medium mole­
cular weight are sticky masses, and the high mole­
cular weight polymers are hard and brittle. Films 
deposited on a screen from the former collap$e com­
pletely upon evaporation of the solvent. The high 
molecular weight fractions only yield bands. Mix­
tures of the two, however, result in filaments studded 
with nodules. Such a polyphase system also exhibits 
pronounced elasticity. 

The elastic property of the copolymer of isobuty­
lene and butadiene or isoprene, known as butyl rub­
ber, as well as of the . butadiene-styrene copolymer 
known as Buna S or GR-S, has also been consider­
ably improved since the importance of molecular 
weight distribution has been taken more into account. 

The new ultramicroscopic technique has not only 
offered the first visual proof that elasticity is pri­
marily' the property of multiphase systems, but has 
thereby discredited the idea that elasticity is a prop­
erty monopolized by only a few . substances. The field 
is wide open and new developments in the synthesis 
of elastic matter can therefore be expected from now 
on at an increasing rate. 

Figure 1 1 .  GuHa-percha at 65 degrees, Centigrade 

Figure 9. Cryptostegia rubber at 40 degrees, Centigrade. Left, at 0 minutes; Center, 7 minutes; Right, 1 5  minutes 
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P u tt i n g  
P LAST I CS 

I n  Its Pl a ce 
THE MISUSE and abuse of plastics in consumer pro­

ducts have long been a serious headache to sales 
managers and customers. Many new items designed 
for consumer use have been unable to withstand 
normal usage ; either they were poorly designed or 
the plastics chosen was incapable of performing its 
assigned function. Even when the proper plastics 
was - chosen, the amount of material employed was 
often too skimpy to transform the basic concept into 
a useful and durable obj ect. 

War-time shortages of metal and wood increased 
the demand for plastics items, but too often the con­
sumer learned, to his or her expensive sorrow, that 
the rush to exploit this market produced little but 
shoddy merchandise. The public naturally resents 
purchasing plastics products which became valueless 
after one or two applications, and the industry as a 
whole is injured when consumers lose faith in plas­
tics. 

To give plastics their proper places as fabricating 
materials, a program has been laid out for apply­
ing sound engineering and research principles and 
practices to consumer-goods design and fabrication. 
Main obj ective of this program is to use the right 
plastics for the right job and to use other material 

A l l  p h otos c o u rtesy Ross - F r e d e r i c k  C o r p o r at i o n  

Polystyrene canisters are easily 
cleaned, l ight-weight, and rugged 

if a plastics cannot be found which will fulfill all 
requirements. Work along these lines is resulting in 
an entirely new concept of the ways in which plas­
tics can be applied. 

E N G I N EERED TABLE LAM PS - A brief review of 
some of the consumer goods that have been produced 
by adhering to these principles will point up the suc- . 
cess of the program thus far. For example, in a se-
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By 

The Technical Service and Design StaH of 
Ross-Frederick Corporation 

Misappl ication of Plastics Dur ing Recent Years 

Has Led to a Long Procession of Wholly U nsat­

isfactory ProduCts, With a N oticeable Loss of 

Fa ith in  Plastics by Consumers as  a Resu l t. This 

Can Be Corrected Only by Applying Sou nd En­

g ineering Practices to Plastics Fabrication -

By Assuring Right Plastics for the R ight  Job 

ries of modern table lamps designed to take full 
advantage of the decorative and structural proper­
ties of various plastics, it is at once apparent that 
one of the design fundamentals has been the use of 
sufficient material where it will give the desired 
strength and beauty; there has been no stinting of 
material, no use of scrap or surplus stocks. Rather, 
the idea was to design toward a desired effect and 
to procure plastics material for that given effect. 

Thus acrylic may be used with molded ph.enolic, 
with wood laminates, with rods made from phenolic­
impregnated linen-each material adding its own 
special quality. Color and brilliance, for example, 
are contributed by the acrylics. It is the light-trans­
mitting quality of this plastics that gives the effect 
so desired in lamps intended for the living room and 
bedroom. And by making bases of wood laminates 
arid molded phenolics, they can withstand the knocks 
and scratches which will almost inevitably befall 
them. 

Varying the materials -not only insures beauty and 
durability, but makes possible the keying of a lamp 
to a particular color scheme. Then, too, the appar­
ent weight or mass of a lamp can be affected by the 
wise selection of plastics materials. Thus, a library 
lamp might well use a preponderance of laminated 
tubing in the darker wood colorings, or deep-toned 
sectiuns of acrylic stock. This would contrast with 

Methyl methacrylate was chosen for this pencil 
barrel for its durability and weather resistance 
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slender spires or diamond-cut disks of clear acrylic 
fashioned into boudoir lights. The effects that have 
been achieved in these lamps were made possible 
through the imaginative and generous use of plastics 
materials. In one lamp, for example, use is made of 
the light-carrying properties of methyl methacrylate 
in the light and dark toned amber rods that make 
up the body of the lamp. The sweeping curve of the 
rod assembly serves the double purpose of insuring 
a balanced appearance regardless of the angle from 
which the lamp is viewed, and of increasing the 
sparkle of the lamp body by presenting more and 
varied surfaces to the rays of light. 

The same basic design has been employed in a 
number of other lamps. ' In one case, the rods are 
made of phenolic-impregnated rolled linen tipped at 
both ends with clear acrylic. As with the other 
lamps of this same construction, the base is of lam­
inated wood, a material which has been found to 
withstand the wear usually meted out to lamp 
bases, at the same time blending with the overall 
color scheme. 

A modification of this stacked or tiered design is 
employed in another lamp. Rods have been replaced 
with flat sections of methyl methacrylate tapered at 
the edges so that the lamp standard ' brings to mind 
the curved roof of a Chinese pagoda. No attempt has 
been made to camouflage the center tube through 
which the wiring is strung. Rather, it has been 
thought to enhance the design by interrupting the 
pattern which has been set by the clear plastic 
sheets. 

Entirely different is another design. Here, ver­
tical rods are the motif-in this case, alternating 
rods of clear acrylic and laminated tubing made 
from phenolic-impregnated rolled linen. By sub­
stituting clear acrylic for the laminated tubes, an 
entirely different effect is created. Or smaller clear 
plastic rods may be set around a large center rod 
of acrylic or an opaque material. 

Holding these rods in position at top and bottom 
are solid sections of molded phenolic. A wood lam­
inate, however, serves as well, and disks of acrylic 
have been used in some models. 

WITHOUT AD H ES IVES - An unusual feature of 
these lamps is their lack of internal binding. No glue 
or other adhesive is used to hold the lamps together. 
Instead, each piece is fabricated (cut and machined 
from sheet stock) to tolerances as close as 0.0005 inch. 
These close fitting pieces are then mounted, one 
above the other, on the metal tube holding the 
wiring. Pressure is applied from the top finial to 
complete the assembly and to form a sturdy, decora­
tive lamp. This pressure is sufficient to bind the 
lamps tightly together and prevent slippage of the 
individual pieces. 

Another item to which sound plastics engineering 
practices have been applied, is a four-piece canister 
set for storage of flour, sugar, coffee, and tea. 

In developing this kitchen aid, the primary con­
sideration was to protect, yet not contaminate, the 
contents. A maximum of safety had to be achieved 
to protect users. In addition, the set had to be at­
tractive, sturdy, light-weight, reasonably priced, and 
easy to clean with soap and water. Although plastics 
have been used in other household ware, this was 
one of the first applications where plastics would be 
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in continuous contact with foods over long periods. 
From the 22,000 plastics formulas available to plas­

tics manufacturers, one had to be chosen which 
would meet the consumer needs and at the same 
time would be adaptable to certain manufacturing 
essentials. The material had to be available in 
various colors, available in sufficient quantities for 
mass production, and easy to handle in the manufac­
turing process. 

Polystyrene was the plastics selected. It had all 
th� consumer requirements and, since it was ba­
sically colorless, could ,be colored to suit any need. 
Low water absorption would prevent moisture from 
the canisters and ruining the food. Also, there was 
no objectionable odor which could be passed on to 
the contents. It had good die finish, eliminating te­
dious hand finishing after initial manufacture. , Its 
inherent luster lasts for years without waxing or 
polishing. Developed before the war, polystyrene 
had undergone severe war-time usage, and was 
known as a rugged material. 

The characteristics of polystyrene indicated that 
injection molding would be the best method of man­
ufacture. The round shape of the canisters was 
adopted because women prefer this conventional 
form. It is easier to clean with soap and water, and 
there are no sharp corners to tear clothing. Also, 
granular foods flow easier from this shape. The bot­
tom was niched to provide additional strength-arch 
construction being one of the strongest of. the basic 
design concepts-and so the container would sit flat 
without bulging. 

The clear polystyrene tops provide an instant view 
of the interior. To insure a close-fitting, dust-pro-

Sound engineering and good taste combined to produce 
this table  lamp. Vertical rods of clear acryl ic are 
alternated with rods of phenolic-impregnated linen 
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• L O O K I N G  A H E A D  • 

Ful l realization by the publ ic of the 

ca pabilities and l im itations of plastics 

. . .  Plastics products which l ive up  to con ­

sumer expecta tions . . .  P lastics invading 

many new terr itories from which publ ic  

prej udice has long ba rred i t  . . .  Plastics 

los ing the stigma of "substitute mate­
rial ." 

tecting ' cover, the tops are ridged around the edges. 
These ridges grip the canister tightly-so tightly, in 
fact, that a vacuum pull is felt when the top is 
lifted. A finger grip, molded as part of the top, 
completes the cover. 

S I X-COLO R  MECHAN I CAL PENC I L  - The pro­
duction of a six-color mechanical pencil presented 
new problems. A sturdy case, but little larger thaI) 
an ordinary pencil, had to be designed to hold the 
mechanism and colored leads. Although six different 
leads are contained within the barrel, it was felt 
that the size should be as close to an ordinary me­
chanical pencil as possible. The case had to

· 
with­

stand weathering, as many of the users would be 
construction engineers and others engaged in out-

Suggestive of a Chinese pagoda, the tapered 
sections are of clear methyl methacrylate 
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door projects. A durable finish, to increase the sale� 
appeal, was necessary. The weight of the case was 
important, too, since a heavy, bulky barrel would de­
crease its effectiveness as a handy tool. Finally, the 
material had to have good dimensional stability, to 
withstand extreme changes in temperature, and not 
be brittle. 

Methyl methacrylate was the material chosen. 
Noted for its clear transparency, it was also avail­
able in many colors, both transparent and opaque. 
Light grey was the final selection as it is a neutral 
color, and will not readily show wear and tear. 

Again, injection molding was used because of th� 
material's characteristics. After molding, each bar­
rel is finished by hand and the final assembly, in­
cluding mechanism and leads, is performed by hand. 

The finished pencil is a combination of methyl 
methacrylate and chrome plated brass. The .me­
chanism is all brass, since it was felt that no plas­
tics could perform the function properly. Brass 
bands reinforce the point, center, and head of the 
barrel while the clip, which is also the color selec­
tor, is formed from the same metal. Thus the! best 
qualities of two different materials are combined to 
create a useful writing tool. 

The fields for plastics merchandise are only now 
beginning to be appreciated. In the future, careful 
engineering of the thousands of available plastics 
materials will provide a host of products to benefit 
both· industrial users and home consumers, and to 
bring about the recognition of plastics for their own 
special properties and not as temporary substitutes. 

Phenol ic·impregnated l inen rods tipped with 
clear acrylic make a sturdy, unusual lamp stand 
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CO-O P E RAT I O N  H I TS 

Co r ros i o n  

Competitors Working Hand i n  H and Are Carry­

ing on Extensive Studies Aimed at  Breaking 

Through the Borrier of Question Marks 

Which Surrounds the Corrosion Charocter­

ist ics of Meta ls. I n formation Thus Gained 

is Aiding the Co-Opera ting Manufacturers to 

Turn Out  Better P rod ucts More Economical ly 

CORROSION, in effect, is  the 
.
cancer which ?es

.
t�oys 

metals. Starting as a tiny, perhaps Invisible 
spot, corrosion steadily eats its way through the very 
heart of the metal on which it is working until, for 
all practical purposes, the metal dies. Indeed; when 
corrosion has worked long enough on certain metals 
those metals actually fall apart. And just as cancer 
attracts the attention of medical scientists through­
out the world, a small army of metallurgists, engi­
neers, and researchers is devoting its efforts to learn­
ing how corrosion works and what can be done to 
prevent it, or to slow its destructive action. 

Although the problem of corrosion has been faced 
for many years, it has not been until recently that 
much progress has been made in understanding the 
whys and wherefors of rust. We know that mere pro­
tective coatings are not sufficient to prevent corro­
sion for anything more than a relatively short period. 
When and where coatings are retajned intact, corro­
sion in inhibited, but once these surfaces are broken 
by so much as a microscopic hole, the action starts 
and rust begins to form. 

Except for the so-called noble metals-gold, silver, 
platinum, and the like-all metals are affected to 
some extent by corrosion. However, on some metals 
such as aluminum the corrosion product is a tightly 
adhering oxide film that serves to protect the metal 
under it. Other metals are not so fortunate. 

The greatest problem in learning about corrosion 
lies in the fact that corrosion's causes and effects 
vary with most metals. Since iron and steel are the 
most common and least expensive of engineering 
metals, most of the study now being conducted cen­
ters about them. 

Some metals tend to oxidize in any atmosphere, 
but most others are relatively stable unless the at­
mosphere .is moist or contains salt, sulfur, or acid 
fumes and other harmful impurities. 
material might last for long periods in some 
western area, that same material might disintegrate 
in a very short period in stich a locality as Kearny, 
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By T. C. Du Mond 
M a n a g i n g  E d i to r, M A T E R I A L S  & M E T H O D S 

New Jersey, where the atmosphere is not only salt­
laden from the ocean but also carries all types of cor­
rosive industrial fumes. Since it is seldom known 
where a product will eventually be used, manufac­
turers must select materials that will survive in all 
but the worst extremes of climate. 

CO-OPERATIVE TESTS R U N  - Typical of the ex­
tensiveness of corrosion studies being carried out by 
industry are those run at the test station at Kure 
Beach, North Carolina. This station is maintained 
j ointly by the International Nickel Company and the 
Magnesium Division of Dow Chemical Company. 
Other active co-operators in the proj ect are Car­
negie-Illinois Steel Corporation, American Rolling 
Mill Company, and Union Carbide and Carbon 
Company. Producers of many materials other than 
metals send their products here to be tested to learn 
how marine atmospheres affect them. At this particu­
lar test station more than 15,000 specimens of various 
metals and alloys are exposed to marine atmospheres, 
while another 2000 pieces are immersed in sea water. 

The Permat piano action, made of marnesium, 
plastics, and other water-resistant materials, 
is said to withstand destructive humidity 
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Most compositions to be tested are represented by 
16 samples. Two specimens of each are removed 
after exposure for six months, two more after 18 
months, and four more after 42 months. After 7 %  
years four more specimens will b e  taken i n  for study, 
and the remaining pieces will continue to be exposed 
for a full fifteen year period. 

When specimens are taken off the test racks, they 
are studied to see the visible effects of exposure. 
After their appearance has been noted, the samples 
are cleaned and then weighed and measured to de­
termine the weight-loss through rust, and to learn 
the rate of corrosion penetration. Finally, the speci­
mens are given physical tests to determine changes 
in tensile strength. 

Although most of the know ledge gained through 
corrosion studies is primarily of interest to corrosion 
engineers, consi'derable information of immediate in­
terest to the consuming public has been unearthed. 
For instance, it is now possible to estimate, after six 
month's exposure, how long a steel or iron can sur­
vive in the atmosphere to which it is exposed. The 
studies show that corrosion-resistant metals and al­
loys corrode rapidly for the first few week,S of ex­
posure and after that period rusting takes place very 
slowly. Major changes in color and weight occur in 
the early months and many samples appear to be 
much the same after exposure for six years as they 
did after only six months. 

VAR I AT I O NS I N  STA I N LESS - As might be ex­
pected, the stainless steels show corrosion resistance 
superior to other steels, but ' there is considerable 
variance within the stainless group. Those stainless 
steels having more than 14 percent chromium stain 
rather than rust. Several grades show remarkably 
little staining and pitting even after exposure to salt 
air for considerable periods. Types 310 (25 percent 
nickel, 20 percent chromium) and 316 ( 16 percent 
chromium, 12 percent nickel, and 2 percent molyb­
denum) , are the most resistant. Nitriding of stainless 
steels seems to reduce their resistance to corrosion. 

Copper appears to be the most powerful element 
for improving the corrosion resistance of steels, espe­
cially when used in small quantities. Ordinary steels 
are helped immensely by the addition of about 0.05 
percent copper. Little further improvement comes 
'from increasing the copper content unless the copper 
is combined with some other element such as nickel. 
Among the other principal alloying elements the 
following effects are noted: Manganese, slightly 
beneficial; silicon, strongly favorable in conjunction 
with other elements ; nickel, uniformly beneficial ef­
fect roughly proportional to the nickel content ; 
chromium, similar to nickel, with those steels having 
13 percent or more of chromium showing practically 
no weight loss through corrosion. 

Results of the tests show that the position in which 
the iron or steel is- used has considerable bearing on 
how fast it corrodes. While most of the damp atmos­
pheres would be expected to condense on the top 
surfaces of exposed metals, most of the rusting on the 
test pieces at Kure Beach took place on the under 
surfaces at roughly a 60/40 ratio. The action of rain 
and sun in washing and drying the top surfaces ap­
parently slows corrosive action on such surfaces. 

In addition to bare metal samples, exposed speci­
mens include those protected with a variety of coat-
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Strong, clean, non-corrosive stainless steel is 
ideal for use in these nitrogen and argon gas 
tanks at Westinghouse's lamp manufacturing plant 

ings, both metallic and non-metallic. For steel, 
aluminum varnishes and zinc-dust paints seem to be 
most satisfactory. Vinyl coatings are standing up 
better than phenolics. A new type of matal combina­
tion-aluminum dip-coated steel-produced by hot­
dipping steel strip and sheet gives promise of highly 
satisfactory service life. However, the tests seem to 
indicate that the most economical and long-lived 
method of coating steel is still galvanizing. The only 
really satisfactory metal-spray coatings appear to 
be aluminum, zinc, and lead. 

Tests at Kure Beach have done much to prove 
the contentitm of magnesium producers that mag­
nesium alloys, properly used, present no corrosion 
problem. Test specimens exposed for many years on 
racks only 80 feet from the Atlantic Ocean are still in 
satisfactory condition. Magnesium samples include 
rolled, extruded; and die-cast alloys. Bare samples 
as well as those with various coatings are on the test 
racks. M�st of the magnesium alloys have resisted 
heavy salt atmosphere attacks with only minor sur­
face pitting and etching. 

BOLTED, R IVETED J O I NTS - Since most of the 
corrosion problems in connection with the use of 
magnesium alloys are due to galvanic action, tests are 
carried on with various joints and bolted and riveted 
assemblies. Because the working characteristics of 
magnesium alloys are such that they cannot be used 
for rivets, various aluminum alloys have been tried. 
Both service tests and tests such as these at Kure 
Beach prove that 56S aluminum rivets are most 
suited to use with magnesium and thus are uni­
versally recommended, replacing the 17S aluminum 

21 1 



M ETALS I N INDUSTRY ________________________________ � ____________ _ 

With non·corroding aluminum used in such 
engines, rai lroads are able to achieve 
light· weight construction, reduced main· 
tenance, and a lasting bright appearance 

alloy rivets formerly used. When bolted assemblies 
are required and are to ' be used in damp, corrosive 
atmospheres, caomium-plated steel bolts are satis­
factory if 52S aluminum alloy washers are used as 
insulation. Stress-corrosion cracking in welded mag­
nesium-alloy structures can be avoided by stress­
relieving treatments ; consequently such . treatments 
are now advised for all magnesium welds. 

Several copper alloys are being tested both in salt 
atmospheres and in sea water. Outstanding observa­
tions thus far indicate that the tin in Navy "G" 
bronze can be replaced by nickel without significant 
loss of either corrosion resistance or mechanical 
properties, and that pure copper resists action of still 
sea water better than it does fast moving sea water. 
(The opposite result was noted with Types 310 and 
316 stainless steel. ) 

Knowledge gained by such studies as those at Kure 
Beach has led to development of a cupro-nickel which 
contains only 10 percent of nickel, instead of the 
usual 20 percent, plus 0.8 percent iron. This material 
is as low in cost as naval brass and has the added 
advantage of not being subj ect to dezincification. For 
condenser tube service this newly developed mate­
rial is fully as satisfaCtory as the traditional 80/20 
cupro-nickel. 

Such r61search as has been described is ·already re­
sulting in metal products that will survive everyday 
usage much longer than was ' formerly possible. 

Here are some of the things resulting from such 
research: automotive bright-work, such as bumpers 
and decorative strip, can now be plated with the cor­
rect type and thickness of plating to prevent it from 
being marred by rust spots after only one or two 
years of service. Those who are driving pre-war 
automobiles can appreciate what this will mean. 
Those searching for extremely long-lasting metal 
window screening material can have it now through 
an alloy of stainless steel and molybdenum; outdoor 
lighting reflectors, searchlights, and metal mirrors 
can now be made to retain their brightness and re-
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• L O O K I N G  A H E A D . 

Ch rom ium plate resisting rust-spotting 

even a fter prolonged exposure to mois­
ture . . .  P lumbing which lasts a l ife-time 

. . .  U ndersta nding of corrosion enabl ing 

the selection of the most su itable metals 

for the job.  . . More effective corrosion 
preventives . . .  Corrosion ceasing to be a 

ma
·
jor problem . 

flectivity for many years with little or no care ; home 
plumbing that can withstand a lifetime of service is 
now possible. Although these materials are now ac­
tualities, their cost is such that they may not be 
widely used for some time, but investigation is con­
tinuing to either produce the materials more eco­
nomically or extend their uses so that volume 
production will bring the cost down. 

Industry can save untold thousands of dollars 
every year by selecting those materials which pro­
vide highest corrosion resistance per dollar of mate­
rial cost. Although stainless steel and special alloys 
are best in the matter of corrosion resistance, they 
might be too expensive to apply generally. Thus, 
through test data, the so-called high-strength, low­
alloy steels might be shown to be quite adequate. 
The railroads have found this latter group of steels 
highly satisfactory for such uses as hopper cars, since 
they combine their anti-rusting qualities with high 
strength characteristics to provide greater pay-load 
capacities. 

The Kure Beach project serves to demonstrate 
how producers of competitive materials can co-op­
erate' for their common good. Here competitors work 
hand in hand to learn more about corrosion so that 
all of their materials will be applied in the best pos­
sible way. 

To provide sure protection against corro· 
sion, gril les of some makes of automobiles 
are capped with stainless steel, which is 
then further protected by chromium plating 
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ELECT RO N S  G U I D E 
TH E C UTT I N G  TO RC H 

ELECTRONICS, whose application to countless in­
dustrial processes has spelled higher production, 

greater accuracy, and greater safety, has now en­
tered the field of oxygen torch cutting, making pos­
sible human-eye versatility combined with mechani­
cal precision. A photoelectric tracer which "reads" 
from a template drawing, controls the cutting torch 
through a pantograph, faithfully reproducing the 
original pattern. 

The oxyacetylene cutting torch was originally 
guided by hand, but over a period of years the torch 
itself has been so improved and refined that it has 
become far more reliable and accurate than the hand 
which controls it. 

To take full advantage of the accuracy of which 
the cutting torch is now capable, machines have been 
developed in which the torch is guided by a pre­
cision-made track to cut straight lines. Or a radius 
rod can serve as a guide if precise arcs or circles are 
to be cut. 

For simple irregular shapes, torches are mounted 
on pantographs. By means of the pantograph, the 
torch is made to follow a path identical to that of a 
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A Photoe lectric Tracer, " Reading" Directly 
From an I nexpensive Drawing, Controls the 

Oxyacetylene Torch to Cut From Any Pa ttern 

By T. H.  Ayling 
T e c h n i c a l  S a l e s  D i v i s i o n  

A i r  R e d u c t i o n  S a l e s  C o m p a n y  

Torches, mounted 
on a pantograph, 
are guided by an 
electronic trac· 
er (below) that 
"reads" from a tem· 
plate drawing. 
The template may 
be either a line 
drawing or a sil· 
houette (right) 
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tracing mechanism as it moves along the line of a 
drawing, or follows the contours of a solid template. 
When drawings are used as guiding templates, trac­
ing can be accomplished by a wheel which rides on 
the drawing and is directed over the lines by hand. 
When greater cutting accuracy is required than can 
be obtained by the human hand, solid templates can 
be made and the tracing device designed to follow 
the template contours through appropriate followers. 
One common type of template tracer uses a steel 
template followed by a magnetic spindle. The mag­
netized spindle clings to the template surface and is 
rotated to drive it along the template face. 

For the reproduction of complicated shapes, how­
ever, template design often presents considerable 
difficulty. Close-tolerance cutting demands that the 
guiding surfaces be accUrately machined. Designing 
and producing steel templates for: oxyacetylene cut­
ting is often expensive and time-cqnsuming work. 
When only one or just a few shapes are to be cut, the 
savings in cost which are made possible by the 
cutting method itself can be more than eaten up by 
the cost of the template. Even when template cost is 
negligible because of the quantity of reproductions to 
be made, a shop can spend a great deal of money for 
them over a period of time. And what is perhaps 
more important there are contours , for which it is 
impractical to make steel templates. 

The electronic tracer has greatly widened the prac­
. tical field of machine gas cutting, not only by greatly 
simplifying the template problem, but by extending 
the limits to include work for which it is impractical 
or imposs 'ble to manufacture proper steel templates. 

PHOTOT,u B E  G U I DES PANTOGRAPH - A tracer 
for oxyacetylene cutting performs two functions : It 
controls the speed of the cutting torch, and it directs 
torch movement. With the electronic tracer, the speed 
is cr ntrolled in the same way as it is controlled with 
the hand-guided tracer; namely, by adjustment of 
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the speed of a motor which operates a driving wheel. 
The direction of the motion is controlled by photo­
electric tubes which "read" a drawing or a silhouette 
to guide the pantograph. 

To "read" the drawing, the photoelectric system 
picks up reflected light from a light spot which is 
directed onto the drawing. Using this reflected light, 
the electronic system directs the light spot to follow 
the outlines of the drawing, and thus directs the 
tracer around the contour of the template. 
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Schematic drawing (above) 
shows arrangement of op­
tical system, tracer spm­
die, steering motor, and 
worm gaar driva In  tracing , 
haad. Nota that l ight Is de­
flected approximately 3/32 
Inch from centar of 
optical unit. Sketch (left) 
shows operation of trac· 
ing head when follow­
Ing straight l ine. With 
the light spot centered 
half on whita and half on 
dark background, no rota­
tion of lIIe steering mo­
tor armature takes plaoe 
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(ilight) When more than half the 
l ight spot falls on the white 
background, the increase in sig­
naj strength initiates a clock­
wise rotation of the optical 
unit and tracing spindle to 
restore the light-equilibrium 

• L O O K I N G A H E A D . 

Expensive, t ime-consum ing machined tem ­

plates e l iminated , . .  Ra nge of shapes 

econom ica l ly possible by oxyacetylene cut­

t ing g reatly broadened . 

The actual .steering is done by a steering motor 
which operates to change the direction of the driving 
wheel's progress. The action of this motor is gov­
erned by the photoelectric system whose operation . 
is directed by the intensity of light which it receives. 
When the light-intensity received becomes less, the 
system acts to operate the motor to steer the driving 
wheel and move the tracer in one direction-say, to 
the right. When the intensity becomes greater, the 
system will operate the motor to steer the tracer in 
the opposite direction-=----say, to the left. When the 
intensity of the light received by the photoelectric 
system reaches the point at which the system is in 
balance, the mechanism is inactive, the motor is in­
operative, and the tracer will continue moving in one 
direction until the light-it:ltensity is again changed. 

If the surface from which the light is reflected is 
dark-colored, comparatively little light will be re­
flected. Much more light will be returned by a light­
colored surface. Thus, if the spot of light from the 
tracer falls partly on a dark surface and partly on 
a light surface, the intensity of the reflected light can 
be varied by shifting the spot to fall more on the 
dark or more on the light surface. The operation of 
the electronic tracer is the continuous positioning of 
its projected light spot on the intersection of dark 
,and light areas so that the intensity of the reflected 
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(Left) When mora than half the 
light spot , falls on the black 
outline, the decrease in  signal 
strength causes the steering 
motor armature to rotate the 
optical system and the tracer 
spindle In a counter-clockwise di­
rection, restoring light-balance 

light will be such as to balance the photoelectric sys­
tem. 

When the light spot is directed onto the line of a 
drawing or onto the edge of a silhouette whose color 
is in contrast to the background, the electronic sys­
tem will act continuously to position ·the light spot 
partly on the outline and partly on the background, 
seeking to adjust the intensity of received light to 
balance the photoelectric system. This continuous 
searching of the electric eye for the contours or lines 
of the pattern beneath it enables the tracer to follow 
easily prepared drawings or silhouette templates. 

I N EXPENS1VE TEM P LATE PATTERNS - The tem­
plate drawing may be a blueprint or a tracing or an 
original drawing or it may be a simple solid outline 
on a background of contrasting color. In any case, 
the pattern can be quickly and cheaply prepared and 
may be easily filed in a small space for future re­
ference. 

The light which actuates the electronic system 
originates in a lamp in the tracer itself. It is directed 
onto the template-drawing on a tracing table under 
the tracer, and is reflected to the photoelectric sys-
tem. , 

The lamp sends its light through an optical sys­
tem which is mounted so that it is free to rotate 
about a v.ertical axis, and it is so designed that the 
light is directed from it at an angle. The spot of light 
which is projected on to the tracing table is thus 
free . to "search" in a circle. The optical system is 
geared directly to the steering motor on the same 
shaft which steers the driving wheel. 

The electronic tracer can work to very close tol­
erances and, through its use, shapes can be repro­
duced by oxyacetylene cutting for which steel tem­
plates might be very costly or practically impossible 
to make. 
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BAK I N G  
U N D E R  TH E M I C ROSCO P E 

FEW INDEED are the industries which have been left 
untouched by the camera and the microscope. 

These instruments, combined in photomicroscopy, 
have made possible better products and fuller under­
standing of their true natures in nearly every branch 
of industry. And the field of baking is no exception. 

Through cinema photomicroscopy and an in genius 
process dubbed "micro-baking," knowledge of the 
manner in which the various ingredients of a batter 
combine during baking is being gathered, which 
should ultimately make possible higher quality baked 
products, and remove the elements of chance and 
guesswork from both commercial and domestic bak­
ing. 

A full-color motion picture, taken through a micro­
scope, of a paper-thin cake being baked in an oven 
of Lilliputian dimensions, has recorded heretofore 
unknown facts which explain what factors determine 
the desirable and undesirable qualities of a cake. The 
film offers the key to consistently successful baking. 

Micro-baking represents the first attempt to study 
scientifically the functions of the basic materials 
used in baking a cake. So far, the work has no more 
than got off to a good start. How long it will be 
before these investigations will pay off in faultless 
baked products of increased nutritive value is a mat­
ter of speculation. It will depend largely upon th� 
rapidity with which manufacturers fall into line, 
and carry on further investigation of a similar na­
ture. Photographing the actual baking process is only 
one aspect of the possibilities for future scientific 
study. A separate analysis of each ingredient that 
goes into a bakery product and what happens to it 
under varying conditions is required in order to 
learn how to improve each product accordingly. 

The cake-baking movie film has already been 
shown at bakers conventions, to women's clubs and 

Ta ken Through the Microscope, a Fu l l  

Color Motion Picture of a Paper-Thin 

Cake Being Baked i n  a Min iature Oven 

Revea ls  Secrets Which Spell the Differ­

ence Between Baki ng  Success or Fa i lu re 

By  Sara H. Carleton 

homemakers groups, and has been used extensively 
in the home economics departments of a number of 
colleges. Hunter College in New York has run it a 
half dozen times. 

I NCENTIVE FOR F U RT H E R  STU DY - While the 
results of the first experimental film are not yet 
conclusive, and while they are important only in so 
far as they serve as an incentive for large baking 
concerns and manufacturers of the products used in 
every-day cooking to delve into the matter more 
deeply, micro-baking under the watchful eye of the 
camera is significant because it sets an advanced 
standard for research. 

Although Americans have won a reputation for 
being lovers of good food, progress in the science 
of cooking has been slow. It may not seem so with 
the millions of dollars that have been spent on the 
scientific studies of various food products in the 
laboratories since the discovery of vitamins, or with 
the electrical gadgets and modern devices that facili­
tate the preparation of meals, or with the new 
methods of processing foods to preserve their vitamin 
and mineral content. Yet, in spite of these innova-

Four cakes baked with same amount of ingredients. Cake at right was made with a shortening that coated each a ir  cell evenly 
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_____________________________________________ I NDUSTRIAL PHOTOGRAPHY 

A l l  p i ct u res c o u rtesy S w ift a n d  C o m p a n y  

Cake (above) made with normal  batter. Tough 

cake with large holes and tunnels (top right) 

lacked shortening. Made with too much sugar 

( lower rightJ, cake was too weak to support self 

• L O O K I N G A H E A D . 

Photom ic roscopy a ppl ied to m a n y  other 

phases of food study . . .  N ew knowledge 

of rea c tions formerly used empir ic a l ly . . .  

Tec h n iques evolved for employi ng  photog ­

raphy i n  resea rch a imed at improvin g  

accepted but  sti l l  i neffic ient  processes .  

tions, our knowledge of the culinary art has been de­
rivG'd not so much through scientific fact as from the 
experience passed on from one generation to the 
next. 

Some improvements in the baked goods on the 
market have taken place within the last ten years, 
due to the constant efforts of the baking industry, 
notwithstanding sugar shortages and other war-time 
handicaps. These advances, however, have been 
brought about, for the most part, through the efforts 
of one baker attempting to match another in putting 
out a superior product. 

With micro-baking and its attendant movie film, 
these improvements will be extended still further, 
and guesswork that has gone into baking will, if the 
hopes of scientists are fully realized, be largely elimi­
nated. Bakers will gain an understanding of the diffi­
culties they encounter every day. And consumers 
will look forward to receiving increased dollar val­
ue, while each piece of baked goods will be uni­
formly as near perfect as any other. Improvements of 
the various ingredients utilized will also work as a 
means toward product control. 

PRODUCTION BROUGHT P RO B LEMS - Produc­
ing a full-color motion picture whose basic purpose 
was to reveal with microscopic detail the inside story 
of the baking of a cake presented problems of no 
mean proportions. First, in order to photograph the 
inside structure of a cake, it was necessary to use a 
batter that was sufficiently thin to transmit light 
readily. After considerable experimentation, a batter 
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was formulated which formed a layer on the "pan" 
no thicker than a sheet of ordinary tissue paper. The 
baking "pan" also presented considerable difficulty. 
A piece of glass, not quite as thick as regular window 
glass, was finally selected. Another serious headache 
was the oven. It had to develop enough heat to bake 
the batter, and yet be small enough to fit on the stage 
of the 250-power microscope. A thin piece of insulat­
ing material, through whose length a hole was drilled, . 
was found to serve the purpose. A length of re­
sistance wire placed in hole served as a heating ele­
ment. The entire oven when complete was no more 
than a half inch in height. 

In order to expose the color film properly, a light of 
very high intensity was required. This was supplied 
by a powerful carbon arc lamp. Then the motion 
picture camera was attached to the microscope to re­
cord the reactions during the baking. In all, it was a 
year before all the difficulties involved in such a set 
up were ironed out. 

As the experiment progressed, new problems were 
met. It was difficult to identify the ingredients in 'the 
cake. To overcome this, the shortening Was c()lored 
red with an oil-soluble dye whieh would not affect 
the color of the water component. Flour was dyed 
purple by adding a small amount of iodine. It was un­
necessary to color the sugar and baking powder as 
these ingredients quickly dissolved into the liquid. 
When their solution was complete they were no longer 
distinguishable through the microscope. 

PAR"N CLES MOVE - As the baking on the little 
glass slide of the oven commenced, each little particle, 
each air cell, each unit of flour, each shortening pool 
-everything that was visible through the micro­
scope--began to move. There was an increased rush 
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I N D U STRIAL P HOTOGRAPHY _____________________ _ 

Normal baHer under microscope Lack of fat-too few air cells Too much sugar-framework weak 

of activity as the heat inside the cake increased. Air 
bubbles collided, and some broke open as the baking 
progressed. 

One of the important factors brought out through 
the microscopic study was that the air cells were 
found only in the shortening, and in' no other portion 
of the batter. It was further revealed that the gas 
which was given off by the baking powder was not 
visible throu�h the microscope. It was apparently 
dissolved by the water of the batter and then dis­
charged into the air cells which had been creamed 
into the batter with the shortening. These cells puffed 
up like tiny balloons during the baking. 

When the baking was almost finished, every tiny 
particle was rushing around violently but, as the cake 
began to set, the movement subsided. While the par­
ticles were in motion, each one appeared to follow 
an upward sweep, just as air tends to rise from a hot 
radiator across the ceiling of a room. As the cake 
assumed a rigid structure, hundreds of air cells with­
in the batter began to explode. This took place when 
the movement of the various particles ceased, and 
was what formed the texture of the cake. 

An interesting method was employed in testing the 
cake to tell when it was done. Here the housewives' 
favorite "broom-straw" test naturally could not be 
applied. The cake-baking scientists were aware that 
each grain of wheat-flour starch appears to . be 
marked by a cross if it is observed under polarized 
light. So they reasoned that by watching the cake 
under polarized light they could tell exactly when it 
was done, for at this point the cross marking the 
wheat starch would disappear completely. 

At the final stage of the cake baking, wholly un­
expected color effects could be observed, as though 
a motion picture producer of the microscopic world 
had arranged a grand finale. When polarized light 
was brought into the experiment, sugar crystals took 
on all the shades of the rainbow. As they rotated in 
the light, they sparkled as brilliantly as diamonds. 

BAKERS GAI N  I NS IGHT - Through micro-baking 
the baking industry has gained an insight into its: 
science that was not possible before the film was 
produced. Bakers have learned that little things make 
a big difference in striving for better products. As an 
example, they have learned that only slight differ­
ences in the shortening will make a big difference in 
the quality, volume, and texture of the cake when 
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it is done. The volume of the finished product is de­
pendent on the ability of the shortening to take up 
air. If too little fat is used the air cells are unevenly 
dispersed throughout the batter. . 

In the second pla'Ce, the film has taught bakers a 
considerable amount about formula balance. They 
have found out why a tough cake has large holes and 
tunnels running through it, and why a tender cake 
falls in the oven-not, as many suppose, because the 
oven door was slammed; when too much sugar is 
used, the air cells move faster than they should, weak­
ening the framework of the cake. Micro-baking has 
also revealed what determines good flour, and why 
some cakes are heavy. 

WHY CAKE WAS C H OSEN - In carrying on the 
the original experiments and photographing the re­
sults through a microscope, a cake was chosen as the 
subject of the investigation because in the baking of 
cakes a greater chemical reaction occurs than in 
other types of food. Technicians have, however, al­
ready commenced studies of bread dough, and it is 
expected that more of these will be made, as well as 
examinations of the ingredients of pies and cookies. 

In addition to aiding the commercial baker, micro­
baking will prove an asset to those who take pride 
in baking in their own kitchens, for with superior 
grades of flour, sugar, shortening, and other mate­
rials, superior cakes and pies of their own making 
will grace their tables. 

Unfortunately, the equipment necessary for carry­
ing on research in micro-baking is expensive. While 
it is expected that larger bakeries will shortly ac­
quire their own photomicrographic equipment, it is 
likely to be some time before the majority will be 
able to do so and gain first hand knowledge on the 
subject. 

So, while progress along this line may be slow, the 
first steps have been taken, a sound groundwork laid, 
standards and operating procedures established. 
Baked products will be better for the knowledge al­
ready gained, and steady improvements will be noted 
as further investigations are pressed 'forward. 

With what has been accomplished through cinema 
photomicroscopy in the field of baking as an incen­
tive, other branches of foods preparation, handling, 
and production can be expected to adopt techniques 
comparable to micro-baking to yield uniformly bet­
ter tasting, more nutritious foods of all types. 
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MOC K-U PS OF BU I L D I NGS ' 

115 
Aid Laymen in Visualizing 

Projected Construction 

EEING is believing," and modern 
architects and contractors are now 
making this adage serve their 
clients by the use of what are known 
in the industry as "mock-ups"-full 
scale models of sections or features 
of the planned building. 

In its work on the $6,000,000 Har­
vey S. Firestone Memorial Library, 
now under construction at Prince­
ton University, the Turner Con­
struction Company built several 
mock-ups at the suggestion and 
under the supervision of the archi­
tects, Robert B. O'Connor and Wal­
ter H. Kilham, Jr. The success of 
these models in interpreting con­
struction features to the laymen who 
are concerned with the building 
proved that one mock-up is worth 
many words and blue prints. 

Basic areas in the planning of the 
Firestone Library, which will be 
the largest open stack library ever 
built, are the 18 by 24 foot bays, 
adaptable to stack, study, or semi­
nar Use. In order to determine the 
most satisfactory ceiling height, 
lighting arrangement, and equip­
ment, the construction company, 
under the direction of the architects, 
built four model bays in the Prince­
ton riding hall. Ceilings of two of 
the bays were attached to pulley 

A M E R I C A N ' S 
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arrangements so that the effect of 
various heights might be tried out. 

Incandescent lighting was in­
stalled in one bay and fluorescent 
in another. Members of the Uni­
versity's Cooperative Committee on 
Library Building Plans tested the 
two systems and a decision was 
reached on the basis of their recom­
mendations. 

The library is to contain more 
than 650 individual study cubicles 
or carrels for student use. Five such 
carrels were installed in the mock­
ups and various types of lighting 
were demonstrated in actual use. 
Other equipment such as book stacks 
were also tried out in the full size 
model bays. 

Working mEldels not only suc­
ceeded in making architectural 
plans three dimensional and easily 
understood by the laymen directly 
concerned with planning and use 
of the library, but resulted in gen­
eral agreement between profession­
als and laymen on details of con­
struction. In deciding, for instance, 
on the height of the ceiling, lay con­
sultants agreed on a height of eight 
feet four inches which closely 
paralleled the recommendations of 
technical experts. 

The mock-up principle was also 
applied to the exterior of the Prince­
ton library building. �everal pat­
terns of stone work were under 
consideration for the outside walls 

of the building. It 'is difficult to look 
at samples of rock and visualize 
their appearance in a wall, so the 
Turner Construction Company built 
three wall sections about six feet 
high, side by side, and of different 
types. It was then possible to com­
pare the styles of masonry and type 
of materials and reach a satisfactory 
decision. 

"Mock-ups are proving to be of 
great value on large scale produc­
tion proj ects," say officials of the 
Turner Construction Company. 
"The small additional cost is easily 
offset by preventing a client's pos­
sible dissatisfaction resulting from 
the difficulty of visualizing, from 
blue prints and descriptions, the in­
stallations as they will actually ap­
pear." 

I M P ROVED CATALYSTS 

Developed By Electro-
Magnetic Process 

T HE CHEMICAL industries spend fan­
tastic sums in making, replacing, 
and improving catalysts which make 
possible the economical manufac­
ture of gasoline, fertilizers, plastics, 
drugs, and many other products. A 
new magnetic technique for design­
ing still more efficient catalysts 
promises wide-spread savings in 
time and money. 

Developed at Northwestern Uni­
versity, the new process has already 
yielded better catalysts for several 
applications, and it is possible that 
it will divulge at least a partial 
answer to the old problem of "how 
does a catalyst work." This same 
technique is also being applied to 
the study of high polymers, such 
as p:astics and rubber, and to cellu­
lose. It enables chemists to tell to 
what extent certain groups of mole­
cules are arranged in an orderly 
fashion. 

Movable ceil ings in two right-hand models permit testing various ceiling-heights 

In using the magentic technique, 
a sample of the catalyst to be tested 
is chilled in liquid nitrogen and 
then suspended by a thin quartz 
fiber between the poles of a power­
ful electro-magnet. Under the influ­
ence of the magnet, the catalyst 
turns slightly. Changing the angle 

SC I ENTI F IC AMERICAN NOVEMBER 1 947 219 



at which the catalyst is suspended, 
the chemist performs the experi­
ment several times, each time ob­
serving the amount of twist due to 
magnetic attraction.-H.C.E.J. 

JET THRUST AUGMENTED 

By Burning Fuel in Engine's 
Exhaust Stream 

I NSTALLED downstream from the 
turbine of a conventional j et engine, 
a device called an "after burner" 
can add more than one third to the 
power plant's normal propulsive 
thrust, giving added power for take­
off, during combat conditions, and 
on all occasions where extra speed 
are required. This is accomplished 
by spraying fuel into the tail-pipe 
where its combustion adds mass and 
velocity to the gases of the j et 
stream. 

This after burner, developed by 
the Ryan Aeronautical Company, is 
in effect a ram-j et engine attached 
to a turbo-jet. The after burner ap­
plication is simpler than the ram­
jet, however, because the inlet 
velocities, pressures, and tempera­
tures are higher. Since the ram-j et 
depends solely on its speed to com­
press the air rushing in its nose, it 

AIR INTAKE 

TURBO- JET ENGINE 

has to be launched by rockets to at­
tain the initial 500 mile-an-hour 
speed required for it to operate ef­
fectively. But with the after burner, 
the speed of the air stream in the 
tail-pipe is well above that needed 
to make the ram-j et operate, so that 
the use of the basic ram-jet configu­
ration as a thrust-augmentation de­
vice is logical and easily accom­
plished. 

Fuel consumption of the after 
burner at low speeds is high com­
pared to the jet engine, but at very 
high speeds it is more economical of 
fuel than the turbo-jet. 

One of the unique advantages of 
the . use of an after burner with a 
turbo-jet engine is the fact that this 
method of augmenting thrust does 
not affect the operation of the turbo­
jet by imposing additional stresses 
upon it. Since turbo-jet power plants 
are operating near the critical stress 
limits of the turbine components, 
the after burner is an especially de­
sirable method for increasing thrust. 
This is not the case with water in­
j ection and most other methods 
which are employed to attain thrust 
augmentation. 

With gasoline used as a fuel in an 
internal combustion , engine, a fuel­
air-mixture ratio of 1 to 16 is neces­
sary to obtain complete combustion 

of the oxygen in the air which is 
sucked · into the cylinders. In con­
trast, the turbo-jet engine operates 
at a fuel-air ratio of 1 to 50, and as 
a consequence there is a great deal 
of unburned oxygen in the jet 
stream. The quantity of this un­
bur-ned oxygen, then, is th€ limiting 
factor in the amount of thrust 
augmentation which it is possible 
to attain. 

Unlike the turbo-jet, which is 
limited by the stresses imposed in 
the rotating turbine blades and tem­
perature considerations, the after 
burner is a completely static mecha­
nism and can be cooled below criti­
cal temperatures. 

Essentially, the use of the after 
burner permits raising the fuel-air 
ratio of the combustible mixture to 
the limit of the chemistry of com­
bustion, whereas the turbo-jet alone 
is limited by the physical require­
ments of the turbine blading. 

RAI LROAD X-RAY 

Checks Metal in Cars, Locomotives, 
Rails, for Internal Flaws 

EMBODYING the most modern tech­
niques for examining steel, alu­
minum, brass, and other metals used 
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250,000·Yolt mobile X·ray unit checks 
a side frame ' for a freight car truck 

in rails, locomotives, cars, and other 
equipment, a new X-ray laboratory 
assures increased safety of railroad 
operation. Thus technical progress 
in the field of radiographic testing 
of metals for internal flaws has been 
utilized by the Pennsylvania Rail­
road. 

In the X-ray plant just opened, 
as an addition to the Pennsylvania 
Railroad Test Department, photo­
graphs are taken through metals 
to provide assurance against such 
internal defects as concealed cracks, 
imperfectly welded j oints, cavities 
due to shrinkage of metal during 
cooling, and the like. 

To use this new technique, a 250,­
OOO-volt mobile X-ray machine is 
mounted on automobile wheels so 
that it may be used either in the 
specially constructed laboratory 
building, or, when some very large 
object such as a locomotive boiler 
is to be examined, in the adjacent 
construction and repair shops. It 
can examine the internal structure 
of metals as much as three inches 
thick. 

The laboratory building, equipped 
with 18-inch concrete walls to permit 
the use of X-ray equipment as 
powerful as 2,000,000 volts, includes 
a dark room for immediate devel­
opment of X-ray photographs and 
equipmept for projecting them fo], 
close examination by engineers 
skilled in detecting the slightest flaw 
depicted by the photographs. 

MI CROWAVE SPEED METER 

Finds Vehicfes' Speed by Measuring 
Shift of Wavelength 

A SPEED meter, having numerous 
applications in traffic engineering 
studies, opemtes on the principle 
that a radio wave reflected from a 
moving target will shift its wave­
length in proportion to the speed 
of movement of the target. Micro-

wave energy is radiated from the 
antenna unit, a portion of the energy 
striking the surface of ,the vehicle 
and being reflected back to the unit. 
The direct and the reflected signals 
are received and mixed, and the out­
put signal contains the difference of 
frequency, which is in direct propor­
tion to the vehicle speed in miles 
per hour. This speed is read on the 
linear scale of the meter, calibrated 
in miles per hour. 

The speed range of this instru­
ment, developed by the Automatic 
Signal Division of Eastern Indus­
tries, Inc. ,  is 0 to 100 miles per hour, 
accuracy being within 2 miles per 
hour throughout the range. A 
spring-wound graphic recorder fur­
nishes a record of the speed of the 
moving vehicle.-K.H. 

HOSES HANDLE MATERIALS 

And May Replace Conveyor 
Belts in Many Uses 

DURING the pre-war years, mate­
rials handling systems were ham­
pered by the fact that metal pipes 
were comparatively rigid, rubber 
hoses were destroyed by oils or sol­
vents, flexible metal hoses were 
limited in their wall strengths. 

Synthetic rubbers with new and 
war tested fabrics and other wall 
strengthening materials have greatly 
increased the abilities of rubber 
hoses to meet those problems. 
Among the results are more uses of 
liquids as carriers so materials can 
be pumped through hoses, and more 
use of pneumatic carrier systems 
having readily positionable intake 
nozzles and outlets. 

The changes which are being made 
in the handling of normally dusty 

. and otherwise difficult materials 
point to the elimination of the con­
veyor belt and the adoption of the 
hose. But this does not mean any 
changes in the houses selling the de­
vices. The same companies make 
both.-E.L.C. 

H EAT-TUBE MATERIAL 

Of Aluminum Alloys Resists 
Action of Corrosion 

ALUMINUM and many of its alloys 
have several chemical characteris­
tics that fit them for use in con­
denser and heat-exchanger tubes. 
A new alloy combination, Alclad 
3S, which is resistant to localized 
attack, is now being successfully 
used for such purposes. 

The new material, developed by 
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the Aluminum Company of America, 
has a central core of 3S aluminum, 
with a coating of another aluminum 
alloy, 72S, on one or both sides of 
the 3S core, the coated surface be­
ing intimately and integrally bonded 

, to the core over its entire surface. 
The coating is anodic to the core, so 
that if an area of Alclad 3S sheet 
is exposed to corrosive water that 
starts a pit in the sheet surface, 
once the pit has penetrated the coat­
ing, it will not extend deeper into 
the core, but will broaden out along 
and parallel to the surface. 

Over 250,000 Alclad 3S teakettles 
have been made and only five of 
these were reported as perforating 
over a four-year period. American 
Airlines found that fuel tanks made 
of Alclad 3S were still in good con­
dition after 15,000 flying hours. 

The cost of the Alclad 3S tubing 
per linear foot is about the same as 
that of seamless steel for tubes of 
smaller diameters, but is slightly 
higher for larger or heavier tubes. 
Aluminum alloy tubes have been 
used successfully in contact with 
cast iron or steel tube sheets, 
headers, or shells.-F.P.P. 

CONVERTED PORTABLE 
WELDER 

Uses Special Air Clamping 
Stationary Fixture 

T HE FLEXIBILITY with which resis­
tance welding equipment can be 
adapted to specialized assembly 
problems in mas� production is il­
lustrated by a simple welding "ma­
chine" for assembling "universal" 
automotive radiator petcock wrench­
es. The machine was made up by 
converting standard portable spot­
welding gun equipment to a station­
ary butt welding "machine" by use 

Welds 1 50 wrenches per hour 
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of a special air clamping stationary 
fixture. With this, a production of 
150 completed double-end petcock 
wrenches per hour was obtained. 

The wrench consists of two U­
shaped mild steel stampings of 
different sizes, welded one to each 
end of a bent steel rod. Simple 
air-clamping dies hold the shank of 
the wrench. The two jaws are 
dropped over specially formed elec­
trodes of two standard hydraulic 
push guns mounted in place. The 
guns move the petcock wrench j aws 
up to the shank under welding 
pressure to form the series butt 
weld. 

Clamping pressure is applied by 
means of an air cylinder controlled 
by an air valve mounted on the 
cylinder support where it is con­
venient to the operator. Balance of 
the equipment consists of standard 
50 kilo-volt amperes portable gun 
welding transformer, a standard air­
hydraulic booster to apply welding 
pressure, and a simple weld timer, 
mounted on a nearby wall to con­
trol the welding cycle. Electrodes, 
dies, cables, ' and transformers are 
all water-cooled. 

The arrangement, devised by the 
Progressive Welder Company, lends 
itself to maximum operator-com­
fort with high productivity, an 
operator standing or being seated 
( it's just as easy either way) in 
front of each of the two guns. The 
operator at the Iright loads the 
wrench shank and one jaw, and 
works the air-clamp control. The 
operator at the left loads the other 
wrench jaw, initiates the welding 
cycl� by pressing the palm switch, 
and unloads the completed wrench. 

"COLDEST COLD" BATH 

Employed in Research on 
Super-Cooled Metals 

PRODUCTION of the coldest . cold ever 
attained-less than one degree above 
absolute zero or about 458 degrees 
below zero on the ordinary Fahren­
heit thermometer-will enable sci­
entists to uncover new facts about 
the behavior of super-cooled metals 
and to find ways to make use of 
such frigid temperatures. Extremely 
low temperatures cause certain met­
als to behave in a strange manner, 
says Dr. Aaron Wexler, who is con­
ducting these experiments at the 
Research Laboratories of Westing­
house Electric Corporation. 

"If an electric current is set up in 
a ring of a certain type metal while 
it is immersed in a super-cooled 
liquid," says Dr. Wexler, "the cur­
rent will continue to flow without 
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loss even after the source of cur­
rent is removed. This is because 
such a super-Gooled ring will offer 
no resistance to the flow of current. 
The same ring at room temperature 
will resist the electrical flow and 
cause losses in the form of heat." 

It would be theoretically possible 
to super-cool an electric transmis­
sion line so that there would be no 
loss of power from generator to 
user, Dr. Wexler says, but the cost 
of providing a constant source of 
refrigeration for the power lines 
makes this impractical. 

Dr. Wexler produces his super­
cold temperatures by changing gase­
ous helium to ' the liquid form, caus­
ing a drop of some 520 degrees, 
Fahrenheit. The helium gas, in 
ultra-pure form, is raised to a high 
pressure by passing it through a 
four-stage ' compressor system. This 
gas under high pressure then is put 
to work driving two piston engines, 
and in so doing gives, up a large 
amount of its energy in the form 
of heat-thus cooling the gas. 

The cold expanded gas is used to 
cool incoming high-pressure gas in 
a continuous process. Finally, a 
point is reached where the cold be­
ing produced inside the apparatus 
just balances the heat leaking into 
the system. 

To get to the temperature of 
liquid helium-four degrees above 

Dr. Aaron Wexler-super-cold special ist 

absolute zero-a small portion of the 
high pressure gas, pre-cooled by 
gas from the engines, is expanded 
through a tiny opening. Tempera­
tures a fraction above absolute zero 
can be obtained by pumping a vacu­
um above this liquid helium. 

The liquid "cold" is bottled up in 
a five foot deep cylinder in the cen­
ter of the apparatus. Metals to be 
studied can be lowered into the 
cylinder, which is carefully insulated 

to prevent heat from leaking in. 
Liquid helium temperatures are 

too low to be measured by the ordi­
nary thermometer. To find out how 
cold it is in the helium "bath," the 
Westinghouse scientist measures the 
pressure of the vapor above the 
helium. From this pressure reading 
the temperature can be calculated. 

WHEAT·MOVI NG HOSE 

Of Rubber, Last Longer Stays 
Cooler Than Metal -Tube 

RUBBER has long been known as a 
transportation medium in divergent 
fields one of the newest of which is 

Unloading wheat through rubber hose 

a rubber hose used to unload wheat 
by suction. The hose, made by The 
B. F. Goodrich Company, replaces 
a flexible metal tubing which broke 
frequently due to failure caused by 
the friction of the wheat. The metal 
tube was too hot to touch when the 
system was in operation, and was 
heavy and cumbersome. 

A 35-foot length of six-inch di­
ameter hose permits the grain to be 
transported at high velocity, the 
smooth lining producing less fric­
tion than the metal. 

DRY I NG LUMBER 

Accomplished by Extracting 
Moisture With Solvent 

RECENTLY developed, a process for 
drying lumber saves time and gives 
a product which is lighter in color, 
less prone to warping, and, in the 
case of knotty wood, is easier to 
paint because the pitch is removed. 
Reported to be four times as fast 
as ordinary kiln-drying, the new 
method is based on the ability of a 
water-miscible solvent, such as ace­
tone, to extract water from wood. 

The lumber is stacked and bound 
in packages which are stood endwise 
in an extracting tank. There it is 
sprayed with solvent at the rate 
of 100 gallons per minute. The spent 
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solvent, together with water and 
organic extractives, goes to a re­
boiler, which sends part of the sol­
vent back to the extractor and part 
to a still. In the still, the solvent 
is separated from the water and 
pitch, which are recovered as a par­
tial emulsion. The organic mate­
rials, predominantly fatty acids 
( from sapwood) and resins ( from 
heart wood) rise to the top and are 
decanted. Other by-products are 
turpentine and neutral fats. 

Finally, the lumber is treated with 
superheated steam, bringing the ace­
tone content down to about 0.2 per­
cent of the weight of the wood. Dry­
ing to 3 percent water is possible 
but, comm,ercially, 8 to 13 percent is 
practical. 

Now in the pilot-plant stage at the 
Shevelin-Hixon Company mill, the 
new procedure was developed by 
Albert Hermann and A. B. Ander­
son of the Western Pine Association 
Laboratories.-H.C.E.J. 

M OTORIZED HOISTS 

Made Easier to Manage, Save 
Time, Promote Safety 

FAMILIAR to the incidental handling 
of materials, positioning of heavy 
chucks, and moving of machines is 
the task of moving and mounting 
hoists. It usually takes two men and 
a block and falls to position a one­
ton capacity motorized hoist for 
operation. 

Following the modern trend 
toward lighter weight for the same 
strength, new motorized hoists are 
so light that one man can handle 
them. Saving of man-power hours 
and adding to the safety of handling 
the hoists are among the gains. But 
the principal gain reported by the 
users is that of encouraging the men 
to use hoists where they formerly 
used slower and more dangerous 
equipment.-E.L.C. 

NYLON KNEE 

For Phonograph Needle Is Said to 
Have Less Scratch, Longer life 

AN INTERESTING new use for nylon 
is in the "knee" of a phonograph 
needle put on the market by Web­
ster-chicago Corporation and Decca 
Records, Inc. 

A number of nylon's outstanding 
characteristics are put to good ac­
count in this application. For e){­
ample, the needle takes advantage 
of the pronounced internal resist­
ance or self-damping characteristic 
of nylon to minimize mechanical 

Groups of 32 kneE!s are injection molded 

resonance distortion such as needle 
scratch and surface noises, and to 
obtain improved tracking at high 
and low frequencies at reduced 

, needle pressure. The nylon knee, 
molded by National Organ Supply 
Company, does this by absorbing 
vertical shocks caused by the pinch 
effect of record grooves and also 
levels out horizontal shocks of 
needle bounce. 

The net result is improved repro­
duction quality, prolonged record 
life, and extended useful function­
of the hand-polished sapphire j ewel 
tip, which is said to be good for as 
many as 15,000 playings. 

The properties sought in the 
knee for this needle are listed be­
low, all of which were met by ny­
lon: 

L Very light weight, minimizing 
inertia of moving parts. 

2. Resistance to fatigue and crys­
tallization under service conditions. 

3. Good mechanical strength and 
toughness. 

4. Excellent elastic memory and 
recovery. 

5 .  Good negative cold-flow char­
acteristics. 

6. Ability to be inj ection molded, 
in the interest of high production, 
as well as uniformity and stability. 

7. Very high melting tempera­
ture. 

8. Chemical stability and resis­
tance to moisture. 

9. Non-magnetic and non-electro­
static properties. 

RADAR L I G H T H O U SE 

Appears as Bright Point on 
Ship's Radar Screen 

EMITTING signals which can be de­
tected by radar-equipped ships, a 
small radar beacon for lighthouses 
has been built by the General Elec­
tric Company for the United States 
Coast Guard. The unit should prove 
useful during periods of fog, rain, 
snow, and sleet, when normal sight 
and sound warnings are limited. 

The signal from the electronic 
beacon appears as a bright spot on 
the radar's cathode-ray tube, show­
ing the exact direction of the beacon, 
in much the same way as the con­
ventional lighthouse is located opti­
cally by the beam of light it emits. 
-K.H. 

WELD I N G  BOOTHS 

With Individual Exha ust Outlets, 
High-Intensity lighting 

CONSIDERED to be one of the most 
modern welding-booth systems in 
the country is the one at Erie Meter 
Systems, Inc. Each booth has an in­
dividual exhaust outlet, arranged 
for each operator, which is so regu­
lated that it may be turned off as 
desired, and there is a large light 
in each booth, strong enough to per­
mit the operator to see- the outlines 
of the piece on which he is working 
even though his shield is down. 

Each booth has an Individually controlled exhaust system and a high.intensity lamp 
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HOT AI R G E N E RATOR 

Speeds Many Industrial Heating 
And Drying Operations 

PRODUCING homogeneous hot air of con­
trollable velocity, temperature, quan­
tity, and pressure, a he?te� a

.
ir 

generator found its first apphcatlOn In 
speeding the common shipyard op�ra­
tion of drying ship's motors and engme­
room machinery which has either been 
flooded or covered with moisture 
through condensation. 

However; additional applications for 
the new generator will be found wher ­
ever the problem of cleaning and dry ­
ing machinery exists-on ships, in air­
craft maintenance shops, in hotels, 
large buildings, laundries, and so on. 
Other uses for the hot air generator, 
developed by Todd Shipyards Corpora­
tion will include various manufacturing 
pro�esses such as pre-heating, melting, 
annealing, dehydrating, aerating, ster­
ilizing, hardening, enameling,

. 
c�olin� 

(by shutting off the heat and usmg It 
as a blower) ,  tempering, curing, refin­
ing, and plating. 

A further use around motors of the 
device called THAG (Todd Heated Air 
Gener�tor) , is in connection with clear;­
ing and painting. Through usage, mam 
propulsion · machinery and auxiliary 
motors acquire a .  coating of grease 
mixed with carbon dust. After a time 
this coating becomes quite thick and 
is difficult to remove. By applying hot 
air at about 200 degrees, Fahrenheit, 
to the part, the grease melts readily and 
the area can be rapidly washed with 
carbon tetrachloride which evaporates 

Hot a ir  generator on freighter's deck 
drives moisture from the engine room 
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quickly. After a cleaning it is custom ­
ary to paint the exteriors of electrical 
equipment with a special varnish which 
must be baked to give it a hard and 
longer-lasting protective finish. This 
operation, formerly done with infra­
red lamps, is now accomplished much 
faster and cheaper with the controlled' 
hot air generator. 

S P RAYED H ARD·FACI N G  

I s  Smooth, Thin, Uniform Coat 
Inexpensively Applied 

A NEW METHOD for hard-facing by us­
ing a

· 
metallizing gun and a "wire" 

composed of a powdered hard-facing 
alloy extruded with a plastic binder, 
attains the previously difficult objective 
of applying smooth, uniform, relatively 
thin hard coatings in a highly practi ­
cal and inexpensive manner. 

During the Sprayweld operation, the 
plastic binder is completely volatilized, 
and the deposit consists entirely of the 
metallic constituent. Subsequent fusing, 
with any fusing torch 'or with an at­
tachment on a metallizing gun results 
in a coating alloyed to the base which 
is, according to the Metallizing Engi­
neering Company, the developer, 
physically and chemically identical to 
hard-facings of the same alloy applied 
by other methods. 

The alloy used in the "wire," which 
is called Metco-Weld H, is unusual in 
many respects. It possesses excellent 
resistance to abrasion-will outwear 
hardened steer 3 to 10 times for this 
type of servic�nd it resists corrosion 
better than stainless steel under most 
of the conditions for which stainless 
is generally used. It combines a low 
melting point with a long range of 
plasticity (1850 degrees to 2050 de­
grees, Fahrenheit) . It is reported to 
have high strength at red heat and 
exceptional resistance to oxidation. 

S H EET FEED TABLE 

Elevates Hydraulically, Will 
Support 1 0,000 Pounds 

FOR HANDLING and feeding to presses 
and shears loads of sheet steel up to 
10,000 pounds, a new hydraulic toggle­
lever-type table is portable for trans­
porting loads. The hydraulic elevation 
allows leveling of load with press bed 
for efficient horizontal feeding. Stock 
may be loaded on the table by fork 

truck or by overhead means, either in 
the stock room or at the press. The ad­
vantage of the toggle-lever design

. 
is 

the full support given to the entire 
length of the table top-particularly 
desirable in the case of long, heavy 
loads. Lifting action is obtained by .a  
hydraulic pump through hydrauhc 
cylinders which operate later.ally 
against the toggle-lever mechamsm. 
The table guides are inverted so that 
no uprights extend above table top. 

The table top is 30 inches wide by 
96 inches long. The lowered height is 
22 inches. elevated height 34 inches, 
giving a . total lift of 12 inches. The 
table manufactured by the Lyon-Ray ­
mond Corporation, is equipped with 

Elevates to maximum height of 34 Inches 

one set of 12 inch diameter wheels, onE' 
set of eight inch diameter swivel 
casters, a floor lock, and a two-speed 
hydraulic foot pump. The pump may be 
mounted on the unit or furnished with 
a flexible hose attachment for placing 
wherever it is most convenient for the 
operator. A motor-driven pump with 
push button controls is an optional fea­
ture. 

Extensions for the table top may be 
furnished for the support of loads wider 
than 30 inches and longer than 96 
inches. Also available are superstruc­
tures of any thickness to increase 
height of table top, retaining the 12 
inch lift. These features insure the 
adaptation of the table to different 
press heights and material sizes. 

H EAT REGU LATOR 

For Flat-Surface Appliances Is 
Accurate Despite Shock 

DESIGNED for eleetrical appliances, a 
new type of thermostat provides safe, 
constant accurate, fast-acting heat con­
trol under the most severe operating 
conditions. The thermostat, called the 
Fenwal Appliance Thermoswitch Con­
trol is said to maintain its efficiency 
eve� though the appliance in which it 
is installed may be continuously ex­
posed to shock, vibration, tampering, 
and other outside influences. The con­
trol, manufactured by Fenwal

. 
Incor­

porated, is available in two mod�ls: 
the high temperature model whIch 
provides control over the wide range 
of 175 degrees, Fahrenheit, to 600 de­
grees, Fahrenheit, and the low temper­
ature model providing critical control 
throughout its range of 50 degrees, 
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High- or low-heat models available 

Fahrenheit, to 250 degrees, Fahrenheit. 
The welded, one-piece case and cover 

assures a rugged, tamper-proof unit 
and stable temperature settings. Torque 
applied to the terminal binding posts, 
it is claimed, will not shift contact 
support members, and the temperature 
adjusting screw will not drift under 
normal vibration. The mounting bracket 
provides for side or bottom mounting, 
or a cross-mounting bracket is avail- ' 
able for special applications. 

The control is designed to operate 
at 110 volt A.C., 60 cycles, and to con­
trol temperatures in flat-surface appli..: 
cations, including: flat irons, automatic 
ironers, waffle irons, sterilizers, pas­
teurizers, dairy water heaters, hot 
plates, and so on. 

RESPI RATO R FI LTER 

Of Chemically T re�ated Felt Is 
Small with High Efficiency 

PROTECTING industrial workers exposed 
to poisonous and disease-producing 
dusts smaller in diameter than 24 mil­
lionths of an inch, a new dust filter, 
first of its kind, consists of a felt which 
has been chemically treated so that its 
ability to prevent the passage of dust is 
40 times greater than untreated filters. 
J.n addition, a new respirator has been 
designed to utilize the high efficiency of 
the new filter which is so versatile it 
can protect the respiratory system 
against a combination of all types of 
contaminating dusts in air. 

The filter protects workers against 
poisonous arsenic, lead, cadmium, and 

Fi lter (in man's hand) is black with 
the dust that would have been inhaled 

chromium dusts; silica dust responsible 
for silicosis, a frequently fatal lung 
disease ; and nuisance dusts produced 
by coal, limestone, iron ore, and alu­
minum operations. . 

The chemically treated filter, one 
eighth inch thick and slightly over five 
square inches in area, is the equivalent 
in dust filtering efficiency of previous 
untreated filters of the same thickness 
and 42 square inches or more in area. 
This increased efficiency is reported to 
make it possible to produce a . respira­
tor filter of the smallest area so far 
developed without making it more dif­
ficult for the wearer to breathe through 
it, thus increasing his field of vision 
and reducing the respirator's weight. 

Filtering action of previous res­
pirator filters was primarily dependent 
on the smallness of the openings in the 
filter's interior fiber structure through 
which air passes. Functioning of the 
new filter is not contingent on the size 
of the openings but on a chemical 
treatment which radically changes the 
physical features of the fibers in such 
a way that dust filtering efficiency is 
greatly increased. 

CENTERLESS G R I NDER 

Operates Wef or Dry, Takes 
Rods, Bars, or· Tubes 

USING coated abrasive belts for grind­
ing and polishing rods, bars, or tubes 
from one-eighth to one and one-quar­
ter inches in diameter, a new center­
less grinder will remove up to 0.005 
inch per pass on ferrous metals, and 

Grinds to tolerance of 0.001 inch 

up to 0.10 inch on non-ferrous. Ac­
curacy on production items is 0.001 
inch, with closer limits on some work. 
The work supports will handle half­
inch bars up to 18 inches in length, 
and one inch bars up to eight inches 
long. 

This machine, made by Hammond 
Machinery Builders, Inc., uses an end­
less abrasive belt which is four inches 
wide and 60 inches long. It may be 
operated wet or dry, although for bet­
ter finishes, higher production, and 
longer belt-life, wet operation is 
recommended. 
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Two methods of feeding are em­
ployed with the grinder, designated 
Model OD-1: through-feed and in­
feed. The through-feed method is gen­
erally used, and is accomplished by 
swinging the regulating wheel on its 
horizontal axis from zero to 12 de­
grees. The rate of feed can be varied 
from zero to 18 feet per minute. 

TEMPERATU RE CONTROL 

For Electric Furnace Regulates 
Current Flow Electronically 

MAINTAINING the temperature of elec­
trically heated ovens within less than 
1/10 degree, Fahrenheit, at tempera­
tures up to 1200 degrees, Fahrenheit, 
a proportioning electronic temperature 
controller adjusts the input power to 
the oven. The power flows . '  continu-

Continuous control, not on-off cycles 

ously rather than in "on-off" cycles. 
Rapid achievement of temperature is 
accomplished because the instrument 
does not throttle power until the fur­
nace reaches a point within 15 degrees, 
Fahrenheit, of the preset temperature. 
Quick and accurate selection of tem­
perature is made by means of a vernier 
type dial. The controller, IXlanufactured 
by W. S. Macdonald and Company, op­
erates on 110 volts A.C., but can be 
used with furnaces · requiring 110 volts 
or 220 volts A.C. The unit measures 19 
inches wide by 10Ih by 10Ih inches, and 
can readily be adapted to particular 
installations. 

DUAL·METAL WIRE 

Electroplated, Then Drawn, Will 
Not Chip or Flake 

CAPABLE of being bent, swaged, ham­
mered, woven, or twisted without flak­
ing, a new type of electroplated and 
drawn wire has a wide range of manu­
facturing applications in radio tube�, 
incandescent and fluorescent lamps, 
electrical devices and appliances, j ew­
elry, and wire goods. "Fernicklon," 
trade name of this new product of the 
Kenmore Metals Corporation, is the 
result of an entirely new process. Metal 
rods of 1f4 inch diameter are first elec­
troplated continuously with high ac­
curacy, then cold-drawn down to di­
ameters as fine as 0.0038 inch. One inch 
of .1f4 inch plated rod may produce as 
much as 100,000 feet of plated wire, 
permitting it to be ordered in continu­
ous sections of almost any length. 

Initial production includes steel wire 
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with nickel, copper wire with nickel 
or silver for radio tubes and lamps, 
tinsel wire, and many other wire prod­
ucts where fipish and durability are re­
quired. Die polish or satin finishes are 
available. Because of its surface perfec­
tion and the absolute bond between its 
constituent metals, Fernicklon can be 
subjected to the severest climatic con­
ditions when an anti-corrosive coating 
metal is used. It can also be welded to 
form a product without destroying the 
coating at the point of the weld. 

GAS KET CEMENT 

Is Flexible, Resists Heat, 
Shock, and Vibration 

MANUFACTURED for automotive, airmo­
tive, and wide industrial uses, a syn­
thetic, flexible, deoxidized rubber 
cement, forms a permanent seal in pipe 
joints, gaskets, and places where flexi­
bility is required to permit expansion 
and contraction of metals. Since it is 
heat resisting, it makes an excellent 
head and exhaust gasket seal for regu­
lar automotive and airmotive repair, 
maintenance, and rebuilding applica­
tions. It is claimed that it will not blow 
out under high pressure, and that its 
flexibility resists vibration and shock. 

Good adhesion as well as fast drying 
time are characteristics of this cement 
for sealing cork, rubber, fiber, paper 
and metal gaskets. Industrial users 
have found the new material, called 
Gascacinch, to be satisfactory also as 
an industrial belt dressing. . 

The cement, product of the Porter 
Manufacturing and Supply Company, 
holds gaskets in place tenaciously while 
assembling parts, and prevents trouble­
some sliding or slipping. When set it 
is also resistant to aliphatic fuels and 
water. 

EMERGENCY FLOOD LAMP 

Switches on Automatically When 
Circuit Failure Occurs 

FOR EMERGENCY USE when a regular 
lighting circuit fails, a new battery­
operated lamp answers the require­
ments of many communitie::; whose 
local building laws demand emergency 
auxiliary lighting. A switching relay in 
the lamp is . connected to the regular 

lighting circuit through an extension 
cord. When the circuit fails, the relay 
automatically turns on the powerful 
floodlamp. The extension cord can be 
removed from the lighting circuit and 
placed in a space provided in the relay 
housing, thus transforming the unit into 
a portable hand lamp which can be 
switched on or off at will. 

Called the Big Beam Auxiliary 
Lamp, it is available in two models: 
Model 801 with a single lamp head, 
and Model 802 with dual lamp heads. 
The lamps, products of U-C Lite Man­
ufacturing Company, are rustproof 
and weatherproof. Lamp heads of both 
models can be turned a full 360 de­
grees in any direction, and both mod­
els are powered by four standard dry 
cells. 

"SPONGE" RUBBER PAD 

Has Nitrogen-Filled Cells Which 
"Give" but Will Not FlaHen 

TELEVISION tubes and other delicate 
equipment can now be protected against 
damage during shipment by spongelike 
cellular rubber pads. 

The pads, developed by United States 
Rubber Company, are readily fabri­
cated from sheet material and will pro­
tect equipment weighing from five 
pounds to several hundred pounds. 
They are said to be particularly useful 
for packing expensive television equip� 
ment and electronic devices. 

The rubber derives its cushioning 
ability from millions of microscopic 
cells filled with nitrogen. The cells 
"give" slightly under pressure but do 
not flatten out as do the cells of regu­
lar sponge rubber. 

HYDRAU liC WELDI NG G U N  

Assures Uniform Pressure, Reduces 
Flash, PiHing, and B urning 

USING no springs, and insuring uni­
form point pressure regardless of the 
wear on the points, a new double-act­
ing welding gun and booster is hy­
draulically operated. Destructive burn­
ing and pitting at the weld are reduced 
to a minimum, and there is so little 
flash that operators using the gun are 
said to have discarded their heavy 
helmets during welding operations with 

Avai lable with single or double lamp heads, the emergency units serve also as hand lamps 

Minimizes pi"ing, burning, and flash 

Booster unit for welding gun 

no danger of eye injury. Also, by the 
reduction of burning and of the stick­
ing of points to metal, the service life 
of the points is considerably extended. 
The minimum life of points used on 
automobile body production, operating 
at 3000 shots per hour, is reported to 
be 108,800 shots. 

The mechanical speed of the gun, 
made by Dalhart Engineering and 
Manufacturing Company, is limited 
only by the maximum speed at which 
the solenoid air valve can be operated. 
Welding pressures may be varied by 
controlling air pressure on the booster 
inlet. Thus a variety of metal thick­
nesses may be welded with a single 
gun. Small cylinders and high pressures 
combine to make this light-weight, 
compact tool adapted to a wide variety 
of applications. 

PAI NT ADDITIVE 

Aids Hardness, Color, and Water 
Resistance of Coatings 

I MPORTANT qualities in ' paint-wear and 
mar resistance, gloss and color reten­
tion, and quick-drying-are reported to 
be improved and another quality, better 
water and alkali resistance, added by 
a chemical which is incorporated with 
the other ingredients of paints, enamels, 
varnishes, and similar products at the 
time of manufacture. 

Chemically, this material, called 
Pentek, is a commercial version of 
pentaerythritol, an alcohol derived 
from formaldehyde. When decreasing 
imports of tung oil resulted from the 
Sino-Japanese war, paint manufac­
turers were required to substitute do­
mestic oils for the imported raw mate­
rials. They found that in some ways 
the resulting finishes were not up to 
previous standards. However, when 
Pentek was incorporated, surface coat­
ings were produced which, according 
to the Heyden Chemical Corporation, 
who pioneered in the development of 
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the chemical, exceeded many of these 
standards. The water and alkali re­
sistance factor, for instance, is reported 
to make Pentek paint superior for use 
on fences, shutters, window trim, and 
similar exterior woodwork and metal. 
In the interior of a house, the increased 
mar resistance and high gloss of a Pen­
tek varnish results in longer lasting, 
better looking floor finishes. 

The water resistance factor applies 
again in painting bathrooms and for 
doors and light-colored woodwork 
which may become finger-marked. Dirt 
can be washed off repeatedly without 
injuring the finish or causing fading. 

The color retention imparted by the 
chemical is particularly valuable in 
kitchens where light or white paint 
tends to yellow and smudge because 
of smoke and fumes from the stove. 

D U ST COLLECTOR 

Is Light, Portable, and 
Easily Cleaned 

ESPECIALLY suited for laboratories 
where space is extremely limited and 
where quiet operation yet proportion­
ately high dust storage is required, a 
new, low-cost, portable, bench-type 
dust collector is entirely self-contained 
and requires no installation other than 
simply placing it in position on the 
bench and plugging in to a regular 
power line outlet. A 114 horsepower, 
continuous duty motor turning at 1745 
revolutions per minute and operating 
on 110 volt, single-phase power, drives 
a paddle-wheel fan which is capable 
of clearing chips and dust from grind­
ing, lint and strings from polishing 
and buffing, as well as sludge from 
pumice and other wet-finishing opera­
tions. The hood which is fastened on 
this dust collector, designated Model 
330 Dustkop by its manufacturer, Aget­
Detroit Company, has a baffle, a light 
fixture for illumination of the work, 
and two removable trays for easy 
emptying of debris which drops from 
the work. The two trays also eliminate 
mixing accumulated dusts from wet or 
dry work. 

Dust and dirt are removed by means 
of a drawer from the left side of the 
unit. A hand crank on the side of the 
unit immediately above the dust drawer 
facilitates a quick and easy "shake­
down" of the spun-glass filter material. 
This spun-glass filter material is cheap­
ly and easily renewed after repeated 
shakings. 

Gold and other precious metals can 
be reclaimed from the unit by removal 
of the dust from the collecting pan and 
also by melting it out of the spun ­
glass filter material. 

GERMI C I DAL D EO DORANT 

Eliminates Strong Odors, 
Is Non-Poisonous 

ACTUALLY destroying odors, instead of 
concealing or masking them, a new 
kind of deodorant was originally in-

Ingenious New 
Technical Methods 

To Help You 
Simpl ify Production 

New Automatic Device Provides ---------, 

U p-to .. the-Min ute Vis u a l  Record  I 
The new CHART-O-MATIC provides an instant visual 
record of all production, shipments, purchases, ab­
senteeism, etc. Avoids inventory surplus es. Guides pur­
chasing department giving constant picture of all parts 
and supplies on hand. Requisitions can be made direct 
from chart. Information from aU departm ents trans­
mitted to operator by Telautograph permits instant 
recording on CHART-O-MATIe. Do es away with big 1-__________ -1 
wall charts and card-systems and tedious, time-con­
suming search for data that i s  often far from current. 
With the CHART-O-MATIC, the complete activiti es  
of the entire plant can be determined in an instant. 

The New Chart-O-Malic 

The entire unit is easily portable and operates from 
1 1 0 volts current. Chart rotates in either direction by 
finger-tip control. Speed may be governed by rheostat. 
New devices are proving their worth in saving time 
and reducing nervous tension on the job. And modern 
plants throughout America are finding that chewing 
gum on the job helps reli eve monotony and helps to 
keep workers alert. That is why more plants every 
day are making Wrigley'S Spearmint Gum available 
to their employees. 

Complete details may be obtained from Spiral Mfg· 
Corporation, 361 2  N. Kilbourn Avenue, Chicago 41, 
Illinois. AB-74 

tended as an all-purpose bactericide. 
Then the material was discovered to 
possess deodorizing properties which 
are now finding widespread use in 
eliminating odors at the source in large 
manufacturing plants and around gar­
bage dumps and polluted streams. Since 
the material eliminates the odor, its 
effect is longer-lasting than that of 
other deodorants. 

The material is a quaternary am­
monium compound, and is known as 
Hyamine 1622. It can be used effec­
tively against such odoriferous mate­
rials as garlic, onions, spoiled potatoes, 
or decayed fish. Since it is used to kill 
germs and bacteria, it is effective in 
eliminating any kind of bacteria-in­
duced putrefaction. It is odorless, and 
at use-dilutions is harmless to humans 
and animals. For surface odors, 

sponging or mopping with 0.1 to 0.5 
percent solutions are recommenCied, 
and for space spraying 0.05 percent is 
satisfactory. The material is available 
to manufacturers. in commercial quanti­
ties either as the 25 percent aqueous 
solution or as finely powdered crystals. 

Commercial deodorizing has long de­
pended upon materials which either 
cover obnoxious smells with pleasant 
ones, or deaden the sensitivity of the 
olfactory nerves. In commercial tests in 
one pharmaceutical plant which manu­
factured a hormone during the war, the 
raw material used in this process de­
veloped an odor so powerful and per­
sistent that it was impossible to conceal 
the smell for longer than a few days. 
Yet with the development of Hyamine 
1622, one scrubbing at a concentration 
of one part in a thousand eliminated 
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the odor entirely and there has been 
no recurrence. 

Manufacturers of disinfectants and 
other antiseptic preparations incorpo­
rate this deodorant, produced by the 
Rohm and Haas Company, in their 
consumer products. These preparations 
include not only products for deodoriz­
ing, but also for sanitizing dishes and 
glassware in soda fountains, where 
it has proved 200 times more powerful 
against germs than carbolic acid. Prod­
ucts containing Hyamine 1622 are used 
also in restaurants and bars ; in disin­
fecting rinses for hopsital and veteri­
nary service;  and the sanitizing of 
dairy and food-processing equipment. 

FI RE EXT I NG U I S HER 

Using Dry Ch.emical Is  Simple to 
Operate, Easily Refliled 

DESIGNED for effective use by inex­
perienced operators, a new four pound 
dry chemical fire extinguisher is only 
19% inches long and three and . one-half 
inches in diameter. This extinguisher, 
product of the Ansul Chemical Com­
pany, is suitable 1£or extinguishing 
fires in flammable liquids, gases, solids, 
and electrical equipment, and also for 
controlling fires in ordinary combus­
tibles. The extinguishing agent used, 
Ansul Plus-Fifty Dry Chemical is 
claimed to be non-toxic, non-co�ro� 
sive, non-abrasive, and a non-con­
ductor of electricity. Maintenance is 
said to be greatly simplified and the 
extinguisher can be quickly recharged 
on the spot after use. It is supplied with 
a quick-opening bracket for vertical 
or horizontal mounting in locations 
where space is limited. 

SAFETY GOGG LES 

With Plastics Frames Are Sturdy, 
Light, and Easily Cleaned 

N ON-HAZARDOUS in the presence of 
fire and unaffected by oil and perspira­
tion, cup-type safety goggles with 
Tenite frames have smooth surfaces 

Goggles are light-weight, comfortable 
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which are . easily cleaned; the safety­
glass lenses can be removed for a 
thorough cleaning job inside and out. 

The extremely light weight of the 
Tennessee Eastman Corporation's Te­
nite is a considerable factor in making 
these Willson goggles comfortable to 
wear. Arid this tough material with­
stands rough treatment without break­
age. It is pleasant to the skin in all 
temperatures. Perforated metal pieces 
are inserted in the sides of the gog ­
gle 'frames for ventilation. 

H IG H ·S PEED A I R  DRI LL 

For Wood, Nonferrous Metals, Can 
Also Clean Dies, Molds 

ESPECIALLY designed for use on small 
drilling' applications, a new high-speed 
air-drill has a speed of 26,QOO revolu­
tions per minute, and is equipped with 
a 0 to 1f4 inch chuck and a lever 
throttle. This new model is recom­
mended for drilling wood and nortfer­
rous metals such as brass, aluminum, 
and magnesium. Also, it is well suited 
to cleaning stamping dies and molds. 
Its high speed will clean, but is not 
powerful enough to remove metal, 
leaving die dimensions unaffected. The 
tool, designated Model 7022, can be 
applied to the same type of work in 

Air  dril l  with cleaning attachment 

glass and plastics molding plants. The 
drill, produced by the Aro Equipment 
Corporation, is particularly adaptable 
for multiple mounting in jigs or fixtures 
where more than one hole must be 
drilled simultaneously. Because of its 
small size, drills can be mounted 
close together. 

HANDY NEON TESTER 

Checks Continuity, Indicates 
Power Line Voltages 

CONSISTING of an insulated sprocket 
around which is wound six feet of test 
wire with the test cord terminating at 
one end in a standard base plug, at the 
other end in two test prods, a new 
pocket continuity tester operates di­
rectly from any 110 volt base receptacle. 
It is also adaptable to conventional line 
testing, indicating voltages I from 75 
to 600 volts. The test lamp is located 
in one of the test prods, and is pro-

Fi ltered tester gives no false glows 

tected by a filtered circuit to eliminate 
all false indications caused by adjacent 
live wires, inductance, or body capaci­
tance. A high resistance is enclosed in 
the other test prod to avoid accidental 
grounds. The filtered neon test circuit, 
by eliminating false glows, gives the 
equivalent test results of a large carbon 
lamp. 

Inserting the attached plug into a 
base receptacle enables the user to 
check continuity with the test prods. 
Bench testing of motor armatures, coils, 
fluorescent lamp units, radios, and other 
appliances is readily accomplished in 
this fashion. The continuity testing fea­
tures are adaptable to the quick check­
ing of electrical circuits in automobiles 
and airplanes, and to tracing signal 
circuits such as in elevators. 

Power circuits of from 75 to 600 volts 
are tested by inserting a rubber plug 
into the self-contained socket on the 
frame of the device. The test prods are 
then used in the conventional manner 
for location of blown fuses or detection 
of grounded appliances. 

Called the SureTest Universal Tester, 
it is a product of the Star Fuse Com­
pany, Inc., and weighs four ounces . 
When not in use, the test prods are 
fastened to the frame around which the 
test wire is wound, and it can be car­
ried conveniently in the vest pocket. 

ENG RAVER·PROFILER 

Has Pantograph For  Precise Work 
By Untrained Hands 

FEATURING simple operation, a new pro­
filing and engraving machine is 
equipped with a pantograph which 
permits accurate engraving in desired 
reductions even by inexperienced 
hands. Operation requires only placing 
of lettering, templates, or drawings 
on one side of the machine and tracing 
with the arm of the pantograph which, 
while moving over the inscription, en­
graves the work-piece in full view of 
the operator. The machine is driven by 
a universal electric motor, 110 volts, 
A.C.-D.C. A standard ratio of three-to­
one is achieved with the pantograph, 
but other ratios can be had on request. 
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The operator can engrave his own tem ­
plates in one-to-one ratio from draw­
ings and thereafter reduce them for 
reproduction as required. 

The adjustable vise of the unit will 
hold }'I'ork up to five by eight inches 
and the machine will engrave areas up 
to four by four inches. The work table, 
with adjustable rulers and instantane ­
ous cam-locks, permits the operator to 
assemble templates in a few seconds. 
Copying of the text of the inscription 
and its distribution in symmetrical 
lines are absolutely accurate. The vise 
is easily adjusted and can be locked in 
any position. It can also be quickly 
removed for substitution by a work 
table, or by a special fixture for mass-

E ngraves work up  to four by four inches 

production engraving work., Both the 
vise-with the work to be engraved­
and the table with the assembled tem­
plates, are located in front of the op ­
erator so that h e  may observe the 
progress of work at all times. A 
micrometer depth adjustment device 
allows engraving from hairline to deep 
cut. Convex or concave surfaces can 
be covered from a flat master, with 
uniform thickness of the engraved line.  

The overall dimensions of this Auto­
matic Engraving and Profiling Ma­
chine, as it  is called by its manufac­
turer, Airdraulics, Inc., are 21 by 21 
inches; overall height, 14 inches; and 
the total net weight, 42 pounds. 

S POT WELDI N G  T I MER 

Set to Metal's Thickness, Assures 
Correct Welding Time 

ELIMINATING guess-work and assuring 
uniform production in spot welding, 
an electronic welding timer gives pre­
cision control to the welding current 
flow. Once set for a particular thickness 
of metal, tiIning becomes automatic 
throughout an entire production run. 

The Timatron Timer, as it is called, is 
designed to make installation simple 
and inexpensive on all types of spot­
welding machines, and it can usually 
be installed in less than an hour. The 
control has the capacity to time any 
machine up to 10 kilo-volt amperes, 
and is adjustable from .1 second to 5 
seconds by a hand control covering any 
timing range which may be desired. The 
dial, which adjusts the timing period, 
is calibrated so that adjustment can be 
speedily made when switching from 
one thickness of metal to another. 

The timer, produced by Ripley Com-

pany, Inc ., makes it possible for a 
workman to produce a solid weld ' and 
eliminate defects common when the 
timing is left to the discretion of the 
operator, such as welds that will not 
hold due to short timing, or burning 
and pitting of the metal due to over 
timing. 

WASTE H EAT BOI LER 

Operates on Exhaust of  Diesel 
Or on Household Oil Burner 

5 ELF-CONTAINED and compact, an ex-
, haust waste heat boiler of new design 

is enclosed in an insulated steel cabinet 
only six feet, six inches long; seven 
feet, six inches high; and three feet, 
two inches wide. The unit functions 
automatically on exhaust gases from a 
turbocharged Diesel engine, or it can 
be operated by a household type oil 
burner. 

The waste heat boiler generates 500 
pounds of steam per hour on the Diesel 
exhaust and considerably in excess of 
that figure when operating on the oil 
burner. 

Exhaust gases at 600 to 800 degrees, 
Fahrenheit, coming from the Diesel 
engine run the unit as long as the 
engine functions. When the engine is 
shut down, the oil burner is cut in by a 
few simpl e steps, so that there is almost 

Oi l  burner in boHom of housing is 
used when Diesel is not operating 

no interruption in the boiler's opera­
tion, and no break at all in the heat­
ing service. When no heat is required, 
the boiler can be run dry, acting as a 
muffler to the Diesel engine. 

The new waste heat boiler, devel­
oped by the American Locomotive 
Company, features strict safety pre­
cautions. When the engine is operating, 
the oil burner in the boiler cannot be 
turned on accidentally. The oil burner 
combustion chamber is lined with re­
fractory at the plant. 

The compact unit is shipped ready to 
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South Ben d P recision Lathes a re de­
sig n ed a n d  bui l t  for efficient mach in ing 
i n  the  laboratory, tool room, p roduction 
p l a n t, o r  s m a l l  shop.  They offer accu­
racy that perm its close tole ra n c e  work 
a n d  s m ooth fi n i s h es, ve rsati l ity for per­
form i n g  a wide variety of operations, 
and dependa b i l ity that assures  trouble­
f r e e  s e rv i c e .  T h e s e  a re b u t  a few of 
the reasons why South Bend Precision 
Lathes h ave ea rned for themselves a 
reputation for producin g  better work 
faste r, easier, a n d  more economica lly. 

Prices start at $145.00,  f. o. h. factory­
average increase less than 15 per cent over prewar level. 

Immediate delivery on most sizes 
Factory Time Payment Plan -25% down, balance in 1 2  monthly payments. Moderate linance chall!e. 

WRITE FOR CATALOG 
Catalog 1 00·F illustrates and de­
scribes South Bend Engine Lathes 
and Toolroom Lathes with 9", 1 ()11 , 
1 3" ,  1 4-112", and 1 6" swings; and 
Precision Turret Lathes with 1/2"and 
1" collet capacity. Write for it today !

, 

S O U T H  B E N D  LAT H E W O R K S  
458 E. Madison St., South Bend 22, Indiana 

Building Better Lathes since 1906 
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CHANG I 

Today, war worries have been succeeded 
by an atomic turmoil.  Far-reaching 

changes have always followed wars­
and the man who has kept pace always 
comes out on top; 

Come what may, one need is never 
completely filled-the need for compe­
tent executives to dIrect business and 

industry. In tumultuous times like ,those 
of today, this demand multiplies. Right 
now, the outlook for ambitious men is 

brighter than ever before-if they have 
the training to take advantage of op­
portunities. 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that underly 
all business. It provides the knowledge 
that enables men to direct the activities 
of others not in one department or one 
kind of business, but in any business. It 
supplies the "know how" that enables 
top executives to manage any business. 

How to get such executive training 

Training of this kind is provided by the 
Modern Business Course · and Service of 
the Alexander Hamilton Institute. The 
Course covers the, four major functions 
of business-Production, Marketing, Fi­
nance and Accounting. It turns out not 
accountants, or salesmen or production 
men, but executives! 

Fill in and mail this 
coupon today, and a 
free copy of "Forging 
Ahead in Business" 
will be mailed to you. 

Takes months instead of years 

This knowledge takes years to acquire 
by ordinary methods. Through Institute 
training, the process is concentrated and 
thus finished in a matter of months. It 
does not interfere with a man's present 
position, being taken at home, during 
spare hours. More than 430,000 men 
have subscribed; many call it "a turning 
point in their lives." 

Many promil,ent contributors 

One reason why the Institute Course is 
so basic, thorough and scientific is found 
in its list of prominent contributors. 
Among them are such men as Thomas 
J. Watson, President, International Busi­
nes.s Machines Corp.;  Frederick W. 
Pickard, Vice President and Director, 
E. I. du Pont de Nemours & Co.; Clifton 
Slusser, Vice President, Goodyear Tire 
& Rubber ' Co., and Herman Steinkraus, 
President, Bridgeport Brass Company. 

"Forging Ahead in Business"-FREE! 
You can read the Institute's stimulating 
story in the 64-page booklet "Forging 
Ahead in Business." Convenient, time­
saving, it is offered without cost or obli­
gation. Simply fill in and mail the coupon ' 

ALEXANDER HAMILTON INSTITUTE 
Dept. H .  7 1  West 2 3 rd St. 
New York 10, N. Y. 
In Canada : 54 Wellington Street, West, 
Toronto 1, Ont. ' 
Please mail me, without cost, a COpy of 
the 64- page book-"FORGING AHEAD 
IN BUSINESS." 
Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Firm Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Business Address . . . . . . . . . . . . . . . . . . . . . . .  . 
Position . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . 
Home Address . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ltl.xanC:#er Hamilton'  Ins tito,. ' 
.,; , , �.., » , 

operate. All that is necessary is to con­
nect it to the gas exhaust, hook up wa­
ter and oil lines, and plug in the cur­
rent. . 

A wide range of application for the 
new waste heat boiler is seen, not only 
for product pipelines and central power 
stations but in ' all industries using 
Diesel engines where the unit can be 
applied profitably for heating on limited 
amounts of process steam. 

PLASTI CS·CANVAS W H EELS 

Reduces Floor Wear, Can-

Not Create Sparks 

COMPOSED of phenol formaldehyde 
resin and macerated duck canvas, plas­
tics truck wheels possess excellent 
floor protective and shock-resilient 
qualities. They roll easily under heavY 
loads and their resistance to oil, mild 
acids, and temperatures varying from 
zero to 100 degrees, Fahrenheit, (in­
herent properties of the Durez resin 
used) make them well suited to numer­
ous industrial uses under widely vary­
ing conditions. 

Floor maintenance costs are kept 
down when industrial trucks, whose 
wheels formerly pounded and chipped 

Section of plastics-canvas wheel 

Wheels will not chip or pound floors 
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ne:-;!�!R! rc.:'SNOW," CO. 
REGISTERED PATENT ATTORNEYS 

WRITII: FOil .. IFO ..... TIO. TO 
4.50 SlDi IIIUIIS. IASlIIGTOI 1. I. Co 

A R M Y  A U C T I O N  B A R G A I N S  
Cadet ca.rt. box, black $ .30 each 
Antique oil cup . . . . . . .25 .. 
Krag rear sight , new 1.00 ,.  

Shot gun nipples . . . . . .25 .. 
Revolver holster, black. cal. 38 .45 " 
Mauser '98 book . . . . . . . .  .45 . . 
Angular bayonet, cal. 45 .90 .. 

Lead ladle, 6112" bowl . . . . . . . . .  1.80 . .  

Flint pistol barrel, 6" rl.:lsty . . .  , . .  .35 " 
Flints assorted . . . . . . . . . . . . . . . . . . . . 12 for $1.00 
Assorted screwdrivers . . . . . . . . . . . . . .  12 for 1.00 

Prices do not include postage. 
Articles shown · in special circular for 3 ¢ 
stamp. 1 945 catalog, 308 pages, over 2,QOO 
illustrations of guns, pistols, sabers, helme.ts, 
medals, buttons, etc., mailed in U.S. for Qne 
dollar. 

FRAN C I S  BAN NE RMAN SON S  
5 0  I B roadway New York I Z, . N .  Y. 

Please Mention 

SCIENTI FIC AMER I CAN 

When Writing t o  Advertisers 

Yes, it il IOfe to .ay that perhaps B out of 1 0  
families i n  your neighborhood read at leGlf 
two or three popular magazinel. 

Thil magazine plans to establish in 
every community a lervice for handling NEW 
ONE YEAR subscriptions far SCIENTIFIC 
AMERICAN. This ervice, aperated independ. 
ently by a reliable resident, will include also 
the handling of new and renewal subscrip­
tionl for all other publicationl. It will be 
\!l'elcomed by magazine readers as a depend­
able local source through which they may 
obtain their magazines. 

Perhapi you can qualify for one af th_ 
appointments. A neighborhood magazine 
lubscription ervice need not interfere with 
any' full-time war" you are engaged in, 
although many have developed into profit. 
able full·time enterpriMI. 

You can obtain full particulars ' without 
cost or obligatian by writing ta 

INDEPENDENT AGENCY DIVISION 
I_1ft 1201, 250 Park Avenue 

Hew Yorll l7, N.Y. 

expensive floor surfaces, are equipped 
with these wheels made by American 
Brakeblok Company for Rapids-Stand­
ard Company, Inc. 

Floor truck wheels and casters must 
withstand shock and fatigue from 
continually striking obstacles, floor 
plates, and obstructions. The macerated 
duck-Durez wheels, called Durastan 
Resinoid wheels, have great impact 
strength. 

The non-metallic qualities of the 
wheels make it impossible for them to 
create sparks by striking a concrete 
or steel surface. Consequently, in 
manufacturing plants where flammable 
or explosive conditions prevail, these 
wheels may be used with complete 
safety. 

WATER T R EATER 

Removes Scale and Rust 
By Electrolysis 

CONTROLLING electrolysis, removing 
scale, and preventing its formation in 
"hot water heaters of all kinds, a new 
electrolytic device consists of a num­
ber of zinc and copper plates mounted 
in series. When submerged in the 
water, this combination sets up an elec­
tromotive force in the hot water heater 
which, it is claimed, renders the salts 
and minerals inert, at the same time 
removing scale and preventing corro-

Cutaway view shows treater (at left) 
suspended at the hot water outlet 

sion. Easy to install, this treater is in­
serted at the hot water outlet and 
suspended in the water. Known as the 
McRay Treater, this device is said to 
require a minimum of attention after 
installation, and in every case where 
it was used, it not only removed scale 
from the hot water tank, but also from 
the pipes fed by the tank. Regular 
size for household use has a capacity 
of 300 gallons of water per day, and 
larger types are also available. 
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WHAT ARE  G O O D  
F I RST - S UR FA C E  

M I RRO RS ? 
A mirror that is brilliant, 

hard, and tarnish-resistant is a 

good first-surface mirror. 

Does anybody make them? 

The CHROLUMINUM mir­

rors which we have been mak-

ing at ITHACA for over a 

decade are exceptionally good 
first-surface mirrors by this or 

any definition. 

Our DUOLUX mirrors for 

semi-reflection purposes, and 

RHODIUM mirrors for con­

ditions of severe abuse, are 

also mirrors of exceptional 

quality. 

Write for descriptiye folder and 
prices. 

High·yacuum chambers are used in 

the production of our mirrors. 
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The Editors Recommend 
PROCEDURES IN F.xPERIMENTAL PHYSICS­
By lohn Stron,g, ' Ph./). A wealth of useful data 
of a practical kind for the constructor, experimenter, 
and skilled craftsman . $7.45 

HIGH FREQUENCY INDUCTION HEATING -
By Frank W. Curtis. Answers many questions con� 
eerning induction heating and its utility in indus­
trial processes. Thoroughly praetical in scope. $ 3 . 1 0  

TOOL MAKING - By C. M. Cole. In.truction. 
for making and using all kinds, from personal tools 
to arhor presses, lathes, planers, etc., in different 
metal.. $4.10 

NEW HELP FOR RUPTURE ( HERNIA ) _ By 
lohn JP. King. A pamphlet for ,those who wear 
trusses, desc·ribing a series of exercises designed to 
strengthen muscles and keep the h ernia under con· 
trol. No claims are made for cures but the informa­
tion given will benefit many patients. 12 pages . 

$3, 1 0  

Y O U R  IIAIR A N D  I T S  CARE - B y  Oscar L. 
Levin, M.D. , and Howard T. Behrman, M.D. 
Scientific facts about hair-how to save and beautify 
h� treat infections, and 80 a D .  Real facts - not a 
" cure· for-haldness" screed . $ 2 . 1 0  

MUSICAL ACOUSTICS - By Charles Culver. 
T extbook for college students maj oring in music , 
tlnd essentially physics throughout. Covers all impor­
l a n t  phases of acoustics of music . $ 3 . 1 0  

PLASTICS - By I. H. DuBois. Third edition, 
again revised and enlarged. with two four-color 
p lates. This is an important book on the whole 
J(eneral subj ect of plastics, plus much brand new 
material on synthetic rubber, manufacturing proc­
esses� apd plastics moldings. $5 . 10 

NORTON'S STAR ATLAS AND TELESCOPIC 
HANDBOOK-By Norton and InSlis. New tenth 
edition of a standard .work, with main charts r e o  
drawn for epoch of 1950. Standby for amateurs 
past the cradle roll. $5.35 

THE MEANING OF RELATIVITY - By Albert 
Einstein. Second edition with" added chapter de· 
scribing. advances since publication of first edition 
some 25 years ago. Requires knowledge of  advanc-ed 
mathematics and physics ; not a p opular exposition , 

$2.10 

TECHNIQUES OF GLASS MANIPULATION IN' 
SCIENTIFIC RESEARCH - By lulius D. Held· 
man, Ph.D. Text covers pro�erties of glass. glass. 
working equipment, basic operations, seals (includ. 
ing metal·to·glass) , and exercises aimed at p"erfect .  
ing  technique. $ 3 . 7 0  

RADIANT HEATING - B y  T. Napier Adlam. 
Complete information for engineers, architects, and 
contractors on design, installation. and control of 
hot water, steam. warm air. and electric radiant 
heating systems. $6.10 

SLIDE RULE SIMPLIFIED - B;y C. O. Harris. 
How to  use a slide rule, without any of the mysti. 
fication that often surrounds this important tool of 
the engineer. Excellent illustrations make everything 
clear. 84. 1 0  including a slide rule ; for book alone,  

$2.85 

ELECTRIC MOTOR REPAIR - By Robert 
Rosenberg. Practical instructions, with excellent 
d rawings and text separately bound so that book 
can be left open to a certain drawing while fol· 
luwing the printed instructions. $5.10 

MACHINERY'S HANDBOOK _ 13th Edition. 
" Bible of the mechanical industry ."  1911 pages 
of latest standards, data. and information requ ired 
daily in shop and drafting room", $6. 1 0  

B e s t  
I n  

S e l l e r s 
S c i e n c e 

THE EINSTEIN THEORY OF RELATIVITY -
By L. R. and H. C. Lieber. An intermediate hook 
from which engineers and the like can get close 
to an understanding of relativity. Partly in lan ­
guage hut largely in mathematics of college grade, 
mainly calculu s .

, 
$ 3 . 1 0  

ATOMIC ARTILLERY ANn THE ATOMIC 
BOMB - By John Kellock Robertson. Standard 
best seller for years, describing electrons, protons, 
positrons, photons, c osmic rays and the manufac · 
ture of artificial radioactivity - now with a chapter 
added on the bomb and the difficulties of its pro· 
duction. $2.60 

EXPERIMENTAL SPECTROSCOPY - By Ralph 
A. Sawyer. C overs theory and types of spectroscope .. and spectographs, mounting and use of gratings, 
determination of wavelengths, infra· red spectroscopy, 
spectrochemical analysis, and so on. Somewhat 
elementary, but requires knowledge of physics an d  
some physical optics. 85. 1 0  

PRINCIPLES OF PHYSICS, VOL. I I I-oPTICS 
- By Francis Weston Sears. One of the most 
modern works on physical optics available today , 
At college level, it c overs the subject with emphasis 
on physical principles rather than practical "»nT i ·  
cations. '5.10 

I F  YOU MUST GAMBL_By Maurice Lenihan . 
Statistical safety, as practiced by insurance com·  
panies, applied to bridge, dice, roulette, horses, 
and s o  on. No guarantee of successful "systems. " 
bllt sound advice lightly handled . $ 2 . 1 0  

EXPERIMENTAL PLASTICS A N D  SYNTHETIC 
RESINS - By' G. F. D'Alelio. Explicit directions 
for making m ost of the well· known plastics and 
resins, using a minimum of laboratory equipment. 
Many of the processes can be translated directly 
into industrial applications.  $8.10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
- By Donald H. lacobs. This work starts out 
at the very beginning, is -ma�nly non.mathematical, 
and is  probably the best suited of  all existing books 
as an introduction to optical design . Author is a 
physicist at Bureau of Standards .  $5 .60 

PRECISION HOLE LOCATION FOR INTER· 
CHANGEABILITY I N  TOOLMAKING AND PRO­
DUCTION-By I. Robert Moore. Complete and 
authoritative text on hole location procedures. phH ' 
1 84 pages of Woodworth Hole Location Tables . $5 . 00 

THE HOME FREEZER HANDB,OOK-By Gerald 
I. Stout. Detailed instructions 'for building and 
operating home freezers; large and small, that  are 
low in first c ost and economical to run . Section on 
preparation of foods for freezing. $4. 1 0  

INDUCTION HEATING _ B y  Osborn, Brace, 
Johnson., Cable, and Eagan. Princ.iples and theory, 
practical applications of motor.ge�erator and high­
frequency induction heating, circuits and fre­
quency generation, and comparisons of heat ·  treating 
methods. $3 . 1 0  

. A N  OIL BURNER HANDBOOK-.By L. I:  Whelan. 
How oil burners work, how to get _ the greatest 
efficiency from them, how to conserve fuel, and 
what to - d o  abou t troubles, are all told here in 
simple.., und erstandable langu age---for home (lWn e rs 
or technicians. $ 2 . 5 0  

( The above prices a r e  postpaid in the United States. Add, on foreign orders, 25¢ f o r  
postage" on e a c h  b o o k ,  except as noted. A l l  prices subject to ehl!-nge without 

notice. Books listed are offered for retail sale only, not t o:  th"e trade . )  

- - - - - - - - - - - - - - - - - - - �- - - - - - - - - - - - - - - -
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Write us for information on books of any subject. We can supply any book in print 

,CU R R . N T  
B U L L E T I N  

B R I E F S_ 

Conducted by K. M. CANAVAN 
(The Editor wiII appreciate it 
if you wiIl mention Scientific 
American when writing for any 
of the publications listed below.)  

TOOLS FOR INDUSTRY AND SPECIAL 

MACHINERY. This 28-page catalog 
contains illustrations and descriptions 
of broaches; adaptors, collets and fix­
tures, gearless multiple spindle drilling 
and tapping heads, and 20- and 36-inch 
horizontal broaching machines. Data 
sheets with factual drawings for each 
tool are included. Request Catalog SA-
9. Zagar Tool, Inc., 23880 Lakeland 
Boulevard, Clev eland 1 7, Ohio.- Gratis . 
Request this catalog on your business 
letteThead. 

ARCHITECTURAL PORCELAIN ENAMEL. In 16 
pages this brochure discusses the 

possible applications of porcelain in 
standardized new constructions such as 
chain stores, gasoline stations, and res­
taurants, as well as for remodeling. Its 
extra-display characteristics, color pos­
sibilities, and adaptability to functional 
design are explained. Request Booklet 
A.I.A. File No. 15-H-2. Industrial News 
Service, 539 Oliver Building, Pittsburgh 
22, Pennsylvania.-Gratis. 

THE SIlIIIPLEST BUSINESS SYSTEM. This 
20-page booklet describes the tech­

nique of Ozalid printing, pointing out 
how it can save time, labor, and dol­
lars in any average business office. With 
this method a positive copy can be 
made directly from any translucent 
paper or card in 25 seconds. Ozalid, 
Division . of GeneTal Aniline and Film 
Corporation, Johnoon City, New York. 
-Gratis. 

. 

NEW PROTECTION AGAINST AmBoRNE 

DISEASE is a four-page folder illus­
trating and describing five new models 
of commercial germicidal units which 
are said to utilize potent ultra-violet 
radiation to kill airborne germs, 
viruses, and mold-forming spores. These 
units are available in wall-type and 
portable models. Lustra Corporation of 
AmeTica, 40 West 25th Street, New York 
10, New York.-Gratis. 

MARKOMATIC INDUSTRIAL MARKING EQUIP -

MENT. This four-page brochure de­
scribes and illustrates automatic, semi ­
automatic, and manual marking ma­
chines for imprinting, indenting, semi­
perforating, and etching almost any­
thing from paper bags to cylindrical 
metal parts. Request Brochure 2G. 
Adolph Gottscho, Inc., One Hudson 
Street, New York 1 3, New York.­
Gratis . 

AMERICAN STANDARDS. In 24 pages this 
revised price list contains listings 

and prices for 874 standards approved 
for national use of industry by the 
American Standards Association. This 
list includes specifications for civil, 
mechanical, and electrical engineering; 
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ferrous and nonferrous materials; the 
chemical, textile, and pulp and paper 
industries; and many others. American 
Standards Association, 70 East 45th 
Street, New York 1 7, New York.­
Gratis. 

MINERALS, ROCKS, AND SOILS. This 44-
page catalog lists types and prices of 

specimens available for research pur­
poses and classroom use. All specimens 
are accompanied by appropriate labels 
and printed information. Request 
Catalog No. 474. Ward's Natural Science 
Establishment, P. O. Box 24, Beechwood 
Station, Rochester 9, New York.­
Gratis. 

A PRESENTATION OF WELDING AND CUT-
TING EQUIPMENT. Presented in this 

2O-�age catalog ru:e descriptions, speci­
ficatIOns, and prices of various gas weld­
ing and flame cutting apparatus. Victor 
Equipment Company, 844 Folsom Street 
San Francisco 7, California.-Gratis. 

' 

DC ANTI-FOAM A, a four-page folder, 
describes this silicone compound 

used for killing ' foam in aqueous sys­
tems including steam distillation and 
vacuum evaporation, laboratory distil­
lations, and analytical procedures. In 
ad�ition to outl�g the physical prop­
ertIes of the antI-foam agent, this folder 
covers the methods for using it and 
gives a list of the industries which will 
find it useful. Dow Corning Corpora­
tion, Midland, Michigan.-Gratis. 

RANSBURG COATING PROCESSES is a 16-
page booklet describing electrostatic 

painting methods which are said to 
have enabled manufacturers to reduce 
paint and labor costs by 40 to 60 per­
cent. In addition to an explanation of 
electrostatic spraying, there are illus­
trations of over 25 typical installations: 
Harper J. Ransburg Company In-
dianapolis 7, Indiana.-Gratis. 

' 

VOLz-O'BRIEN TOOLS. This four-page 
, folder describes and illustrates the 

O'Brien steel drum opening tool and 
the y olz positive grip for lifting and 
movmg anything with sufficient flat sur­
face to get the jaws upon. Sizes and 
prices are given and the advantages 
of these tools in combination are pre­
sented. Merrill Brothers, 56-02 Arnold 
Avenue, Maspeth, New York.-Gratis. 
Request this booklet on your business 
letterhead. 

ANALYSIS OF MEASUREMENT is a 28-page 
bulletin describing functional analy­

sis and classification of measurement 
systems, with an outline of their his­
torical

. 
development. Nineteen diagrams 

comprIse a general cross-section of the 
elements used as a basis for all types of 
measurement. Request Bulletin GET-
1344. General Electric Company, Schen­
ectady, New York.-Gratis. 

SELF-GENERATING PHOTOELECTRIC CELLS 
is a 12-page brochure outlining the 

characteristics, applications, and design 
factors of these cells. Various shapes 
and sizes are described and illustrated 
Selenium eorporation of America, 2160 
East Imperial Highway, El Segundo 
California.-Gratis. 

' 

Wh a t  S t r a n g e  Powe r s  
D i d  t h e  A n c i e n t s  Po s s e s s ? 

EVERY important discovery relating 
to mind power, sound thinking and 

cause and effect, as applied to self­
advancement, was known centuries ago, 
before the masses could read and write. 

Much has been written about the wise 
men of old. A popular fallacy has it that 
their secrets of personal power and suc­
cessful living were lost to the world. 
Knowledge of nature's laws, accumulat­
ed thrQugh the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 

Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured ; not 
more than twenty generations ago, less 
than 1/100th of 1% of the earth's 
people were thought capable of receiv­
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to 'the ignorant 
and the unworthy. 

Wisdom is not readily attainable by the 
general public ; nor recognized when 
right within reach. The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind-that mysterious silent something 
which "whispers" to you from within. 

Fundamental Laws of Nature 

Yourhabits, accomplishments and weak­
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws. Example : The law 
of compensation is as fundamental 

as the laws of breathing, eating and 
sleeping. All fixed laws of nature are 
as fascinating to study as they are 
vital to understand for success in life. 

You can learn to find and follow every, 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self­
understanding and self - advancement. 
You can learn from one of the world'S 
oldest institutions, first known in Amer­
ica in 1694. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization is known as 
the Rosicrucion Order. Its complete 
name is the "Ancient and Mystical 
Order Rosae Crucis," abbreviated by 
the initials "AMORC." The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re­
ligious sect. It is a non-profit frater .. 
nity, a brotherhood in the true sense. 

Not For General Distribution 
Sincere men and women, in search of 
the truth-those who wish to fit in with 
the ways of the world-are invited to 
write for a complimentary copy of, 
the booklet, "The Mastery of Life." 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
intended for general distribution ' nor 
is it sent without request. It is there­
fore suggested that you write for your 
copy to the Scribe whose address is 
given in the coupon. The initial step 
is for you to take. 

' 

Scribe D. Y. Y. 
The :Rosicrucian Order 
San Jose, California. 

Please send copy of sealed book­
let, "The Mastery of Life , "  which I 
shall read as directed. 

Name ......... � ..................................................... . 

Address .......................................................... . 

City .................................................................. . 
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All MACHINES UNDER COUNTROL 
WITH VEEDER·ROOT 

III STUDY AT H
OM .

.. 
-

�, 

Succe.. and LARGER EARN· 
INGS. 39 years expert instrue· 
tion--over 1 08,000 students en­
rolled. LL.B. Degree awarded. 
All text material furnished. Easy 

�:def�r 
P�a:EE 

G�otl�!:L':.'!: 
and Executive Guidance." 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 83-SA, 646 No Michigan Ave., Chicago 1 1 ,  III. 

For Scientific and Technical 
Books 

Try our Book Department 
SCI ENTI FIC AMERICAN 

This i. 
perhaps the 

WO RLD'S 
S M A LLEST 

MOTOR 
1 "  x 1%" x 2" mad e  for 27 Volts DC 

runs on ���Ebatter1es $3.50 
DRIVE I t  as a generator! 

BLAN, 64-Ie. Street, New York 7. N. Y. 

CHANlTE SELF-WELDIKG FLUX 
REPAIRS all ELECTRIC HEATlKG ELEMENTS 

So simple anyone can make repairs in YQur 
broken or burnt-out electrical appliances -
irons, toasters, stoves & etc. Guarante.ed 
IIOthing like it. From our mines to your 
appliances. $ 1.00 per package. $7.50 per 
do%. Stick form 25¢. $2.00 per doz. 

CHANlTE SALES COMPANY 
914 South Main Fort Worth 4, Texa. 

15,000 
FORMULAS 

1077 
PAGES 

HOPKINS' 

"CYCLOPEDIA 

OF FORMULAS" 

Thousands of copies of this ac­

Imowledged leader among books of 

formulas are being used daily. 

$6.00 postpaid (Domestic) 

$6.50 postpaid (Foreign) 

Order from 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 18, 
N. Y. 

Ou r Book Corner  
THE BOOK DEPARTMENT of Scientific American is conducted, with the co­
operation of the EdifOrs, to make available for yoU' a comprehensive book 
service. Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Department what 
kind of books you wont, and you will be furnished with the names of avail· 
able books, including prices. When inquiring about books, please be spe· 
cific; remember that we can be of the greatest help only when you tell us 
just what you are looking for. Books listed in these columns may be ordered 
from our Book Department. Add 25 cents per book for mailing outside U. S. 
All remittances are to be made in U. S. funds. Prices given are subject to 
change without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men, in the Navy, Marines, or Coast Guard, located any­
where, will be delivered. insurance fees should be sent wit� orders, as follows: 
To $5 in value. 3¢ additional; from $5 to $25, 10¢; from $25 to $50, 1 5¢ . 

COMBAT SCIENTISTS 
By Lincoln R. Thiesmeyer and 
John E. Burchard 
Edited by Alan T. Waterman 

ONE of a series of volumes OIl the his­
tory of the war-famous Office of 

Scientific Research and Development, 
this book gives a running account of 
the operations of the Office of Field 
Service. This branch of the OSRD sent 
scientists directly to the war theaters 
where they lived and worked with the 
men who were using in the field the 
ingenious mechanisms which had 
originated in the scientists' laboratories. 
From arctic cold to jungle heat · they 
checked and rechecked these mecha­
nisms, developed improvements, and 
helped in general to forward the grim 
but necessary work. Here is applied 
science working under stress; here is 
the factual story of the struggle of 
science to preserve a nation. (412 pages, 
6 by 9 inches, 18 photographic illustra­
tions, well indexed.) -$5.10 postpaid.­
A.P.P. 

CONTROL CHARTS IN 
FACTORY MANAGEMENT 

By William B. Rice 

THE SHORT gap between the statistician 
and the industrial executive, and the 

much longer gap between the statisti­
cian and the foreman and the inspec­
tion manager, both have been bridged 
in this simple but terse book. The fact 
finding power of control charts is clear­
ly demonstrated. This book is a. tool for 
quality control. (149 pages, 6 by 9 
inches, about 50 tables and illustra­
tions. ) -$2.60 postpaid.-E.L.C. 

ESSENTIALS OF 
PHYSIOLOGICAL CHEMISTRY 

By Arthur K. Anderson 

THIRD edition of a well-known work 
which brings the subject matter up 

to date by including information on 
subjects developed with great rapidity 
during the war period. A new section 

on chemotherapy describes the sulfa 
drugs, penicillin, and the newer anti­
biotics in order to bring the student 
up to the minute on these vital mat­
ters. The book is designed primarily 
as a text book but also will prove use­
ful in broadening the knowledge of 
anyone interested who has a reasonable 
background understanding of chemis­
try, particularly, and of biology. (395 
pages, 6 by 9 inches, illustrated.) ­
$3.60 postpaid.-D.H.K. 

GLACIAL GEOLOGY AND THE 
PLEISTOCENE EPOCH 

By Richard Foster Flint 

AN EVENT in this fascinating corner of 
geological science is the publication 

of a full-length, general, all-around 
text and reference book covering sys-

. tematically the whole sweep of glaci­
ology. Main emphasis is on glaciers, 
mainly continental, of New World and 
Old, extant and past-principally past. 
Such subjects as glacial chronology, 
changes in level of land and sea, glacial 
and interglacial climates, causes of 
glacial periods, are examined in chap­
ters carefully and authoritatively 
summarizing present knowledge of this 
science. Author is professor of geology 
at Yale. (589 pages, 6 by 9 inches, 88 
illustrations, 30 tables, 6 folding maps.) 
-$6.10 postpaid.-A.Gl. 

THE BLU EPRINT LANGUAGE 
OF THE MACHINE INDUSTRIES· 

By Henry Cecil Spencer and 
Hiram E. Grant 

P
RIMARILY intended . for classroom use, 
this unusual volume will appeal to 

anyone starting out in the engineering 
profession, as well as to many already 
working at it who feel the need for 
brushing up on the whole general sub­
ject of blueprint preparation and read­
ing. The book itself is permanently 
bound with plastics rings, but many 
of the pages are perforated so that 
they can be readily removed. These 
pages present "completion problems" 
wherein the reader is required to fill 
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in omitted parts of drawings, as well 
as completed blueprints with accom­
panying work sheets and grids for the 
reader's own sketches. There are no 
"classroom problems," as such, and no 
trick exercises; every drawing in the 
book has been taken from an actual 
commercial blueprint. Hence, the em­
phasis is on practical work rather than 
mere theoretical exercises. Neverthe­
less, the material is so arranged that 
the reader absorbs fundamentals as well 
as the more advanced applications of 
blueprint production and use. (255 
pages, 9% by 11% inches.) -$5.10 post­
paid.-A.P .P. 

CLIMATE AND THE ENERGY 
OF NATIONS 

By S. F. Markham 
Second American Edition, Revised 
and Enlarged 

A SCIENTIFIC investigation of the cli­
matic conditions under which man 

appears to function most efficiently. 
Taking such statistics as infant mor­
tality, ,national income, death rates, and 
participation in world trade as yard 
sticks of national energy, the author 
analyzes each in the light of the 
climates of the major centers of popu­
lation throughout the entire globe. 
The United States is dealt with in par­
ticular detail. Among the addition to 
this second American edition are two , 
chapters on the great but unexpected 
influence of air conditioning, and on 
the Bretton Woods Assessments. (240 
pages, including 10 pages of appendices, 
5% by 8% inches, illustrated.) -$4.60 
postpaid.-N.H.U. 

EVOLUTION AND ETHICS 
By Sir Arthur Keith 

P
OST-RETIREMENT writings, mainly 
philosophical, of a world-famous an­

thropologist. Largely they concern the 
fundamental causes of war and its ef':' 
fects, bad and good, on civilization. 
Never has Keith sidestepped realities; 
he finds that war is a part of the nor­
mal machinery of evolution. However, 
readers who expect something grizzly 
will meet disappointment for he argues 
entirely without heat, at times too 
slowly. He lays bare the basic opposi: 
tion between Christianity and human 
nature but the Christian will not find 
his book disputatious or wontonly pro­
vocative. (246 pages, 5% by 8 inches, 
unillustrated.) -$3.10 postpaid.-A.G.1. 

PHENOPLASTS: 
THEIR STRUCTURE, 
P ROPERTIES, AND 
CHEMICAL TECHNOLOGY 

By T. S. Carswell 

S
EVENTH volume of the series of mono­

graphs on "High Polymers," edited 
by Mark, Marvel, Melville and Whitby, 
this work is devoted to the first family 
of synthetic resins-those derived from 
the reaction of aldehydes and phenols 
and properly called phenoplasts. The 

Because of increased , production costs 
of books, publishers' retail prices to­
day are su bject to constant change. It 
may be necessary, fherefore, for our 
Book Department to advise book pur· 
chasers of increased costs, even when 
orders sent a re based on current quo· 
tations. 

The Editor 

purpose is primarily to relate the struc­
tures of these plastics to their mechani­
cal and chemical properties. The treat­
ment is authoritative and covers thor­
oughly the recent developments in this 
field. The subject is rounded out for 
the research man by the inclusion of 
chapters describing the techniques of 
manufacture, molding methods, and 
miscellaneous applications of resins of 
this family. (283 pages, 6 by 9 inches, 
illustrated.) -$5.60 postpaid.-D .H.K. 

ON UNDERSTANDING SCIENCE 
By James B. Conant 

H
ARVARD'S chemist-president wrote 

this short book to explain, by actual 
cases from science's ' past, to lawyers, 
writers, teachers, public servants, busi­

, ness men, and other people of influence, 
just what the only half-suspected and 
largely submerged mysterious thing 
called the "method of science" actually 
is. For all except one of these cate­
gories it would accomplish that pur­
pose though it is rather scholarly. But 
what science needs for its future salva­
tion and the world's, now that politi­
cians threaten to push it around to its 
everlasting injury, is a book that Sena­
tor McKellar and some others would 
read, absorb, finish, and heed-and this 
is not it. (145 pages, 5 by 8 inches, 10 
illustrations.) -$2.10 postpaid.-A.G.1. 

TH E CHEMISTRY AND PHYSICS 
OF ORGANIC PIGMENTS 

By L S. Pratt 

T
HIS volume is an outgrowth of the 
two chapters written by the author 

on the same subject for Volume II of 
Mattiello's "Protective and Decorative 
Coatings." It is a comprehensive and 
authoritative treatment of the basic 
data on organic pigments, particularly 
the lakes and toners made from syn­
thetic dyes. While the preparation and 
reactions employed in the production 
of organic pigments are described, the 
book is not a recipe book. Testing, 
identification, and evaluation of organic 
pigments receive maj or attention. (359 
pages, 6 by 9 inches, illustrated.) -$6�0 
postpaid.-D.H.K. 

GEOMORPHOLOGY 
By C. A. Cotton 

S
TUDY of landforms, formerly called 

physical geography. Erosion, rivers 
and their forms, desert landforms, 
glaciers, volcanoes, marine erosion, 
coasts-these are typical subjects dealt 
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Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEl, COPPER 

• • • For Pleasure and Prof'd I 
� rgub�".ri��..J'd"�h�:: 
Warner Electropf.:ter. At the stroke 
of an electrified bl'llllh. you can 
�:�la;'�fa't:,<l����.l.� 
cets, tools, ftxture&, silverware. etc. 
with a durable, spar!dlng coat of 
metal • • •  Gold. SlIver Chromium. 
Nickel. CopperorCii.iJii,ium. Method 
Is easy. simple. quick. Everythln& =�Sr.,�d�U;�::� 'hUmJ�' 
'JJ:,�",�"'t! �� �a�l; 
shop complete by getting a Warner 
Electroplater right away. Send to­
day for FREE SAMPLE and mus­
trated Hterature. AUT AT ONCEI 
WARNER ElECTRIC COq DEPT. P·70 IS1Z ... nla A_. _ Z  .. ... 

IUNElElECTIICCo.. 1SI2,j ___ Z,,_ p. : Gentlemen: Bend Free Sample and DetaI18 w: 
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D I A M O N D S  • • • •  
Econom ical Tools of Industry 

Many production processes can use 
diamonds with profit - but only when 
they are properly uti l ized to obtain 
maximum results. Now you can obtain, 
in one volume, complete and concise 
information on industrial diamonds and 
their uses in  hardness testing, wheel 
dressing, cutting metallic and non­
metallic materials, machining g lO55, 
rock drilling, and wire drawing. All of 
this, and more, in  

DIAMOND TOOLS 
By Paul Grodzinski 

TechniCal consultant, Industrial DIamond 
Review, London 

$4.60 postpaid 
Order from 

SCI E N T I FIC AM ERICAN 
2 4  West 40th Street, New York 1 8, N. Y .  

INVENTORS 
Learn how to protect your invention. The 

U. S. Patent Office advises the inventor. un­
less he is familiar with such matters. to 
engage a competent. registered patent at­
torney or agent to represent him. We main­
tain a sta1I' of registered patent attorneys 
ready to serve you in the handling of your 
patent matters. 

Special booklet "Patent Guide for . the In­
ventor" containing detailed information con­
cerning patent protection and procedure 
with "Record of Invention" form will be 
forwarded upon request-without obligation. 

CLARENCE A. O'BRIEN 
& HARVEY JACOBSON 

Registered Patent Attorneys : 
75.K District NationaIBldg .• W ashington S. D. C. : 
Please send me copy of f4Patent GuIde tor the Jnven- : 
tor" and also " Record of Inventioo" form. Thll : 
request does not obligate me. : . 
Name _______ � _____ . __ ._ ... __ . ______ · __ · _  = , . 

• 
Address ___ , ______ . ____________ i 
City ___________ State ______ J 

............................................... -.... 
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MECHANICS . HOME STUDY · 
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Information in handy form. Fully 1llustrated. Easy to 
Understand. Highly Endorsed. Check book you want tor 
7 days' Free Examination. Send no Money. Nothing to 
pay postman. DCarpentry $6 . DAuto $4 . 0 Oll Burners $1 
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DElectrlcity $4 . DMathematics $2 . DSteam Engineers $4 
DMachinlst $4 . DBlueprlnt $2 . DDiesel$2 • DDrawing$2. 

It satisfied you pay only $ 1  a month untU price is paid. 

AUDEL, Publishers, 49 W. 23 St., New York lO! N. Y. 

If an I�"E�TO'R 
BELIEVES HE HAS AN INVENTION 

a search of the most pertinent prior U. S. 
Patents should be made and a report ob­
tained relative to Its patentability. Write 
for further particulars as to patent protec­
tion and procedure and "Invention Record" 
form at once. No obligation. 

McMORROW, . BERMAN It DAVIDSON 
Registered Patent Attorneys 

1 754 Victor Building Waohingto" 1 ,  D, C. 

�O�'�ll� li�!r.'r.� 
\ishers listed In our 53rd - - ----- ­
Annual Bargain catalog of 320 pages. Old-time fa­
vorites-latest "best seUers." Reference, Fiction, 
Juvenile. History. Scientific. etc. Supplying schools. 
colleges. libraries and thousands of individual cus­
tomers. Send postcard today for our new 1948 cat .. 
alog'. "Bargains In Books." 
THE BOOK SUPPLY CO., Dept. 196 
5 64·5 66 West Monroe St., Chicago 6, Illinois 

When you write to advertisers 
• The Editor will appreciate it if Y.PU 

will mention that 
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it in 

S C I E N T I F I C  
A M E R I C A N  

THE 8X TRACEmG TELESCGPE 
From the MI l;ieight Finder, objective 52 
� focusing Eyepiece, "turret mounted 
filters; amber, red, neutral and dear, �. 
line reticule, quick finding level lillht, 
large erecting amici prism. 

Postpaid . . . • . . . . . • . . . • • • •  $22.50 

ACHROMATIC TELESCOPE OBJECTIVE 
Super quality maiD objective from the 
13 y. ft. $25,000. MI Height Finder, 
clear aperture 62 mm, focal length ":70 
mm·, ( 18.5 " )  beautifully mounted in • 
3 Y4 "  long tube. 

Postpaid • . . • . . . . • • • • . • • .  $18.75 

PRISI'( UOI'( T8 DUAL PERISCOPE 
Extra high quality Ols H R A. Prism 
cemented to one half of the hypotenQ." 
side of a large prism 3 .Y2 " x ¥a "  in 
bronze. frame, coated perfect, brand new, 
overseas packed. 

Postpaid • •  $5.95 .... - 2 for $10.00 

Up to the minute catalog - 10¢ � 
A. COTTOR " COMPAIIY 

336-340 Canal St. 
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with in this organized textbook useful 
for understanding the visible features 
of the earth in their widest variety. 
Author is a New Zealand geologist and . 
nearly all illustrations are from New 
Zealand, rich in landform variety, but 
same underlying principles apply 
everywhere. (505 pages, 5% by 8% 
inches, 473 illustrations.) -$6.10 post­
paid.-A.G.l. 

DICTIONARY OF FOREIGN 
TRADE 

By Frank Henius 

THE SECOND edition of this authorita­
tive dictionary has been enlarged 

and revised to include the many im­
portant changes in the terms and prac­
tices of foreign trade since the war's 
end. Six thousand terms common in in­
ternational trade are given clear, de­
tailed definitions, and the book deals 
with every phase of this large field. A 
collection of some 300 documents used in 
foreign trade are shown, these embody­
ing the latest changes. And a clear, 
concise explanation of how and when to 
use each is supplied. Also included are 
tables for conversion of weights and 
measures from the metric system to 
our own, and a complete listing of ab­
breviations used in international trade 
terminology in four languages-Ger­
man, French, Spanish, and English. 
(959 pages, 6% by 91f2 inches, unillus­
trated.) -$12.65 postpaid.-N.H.U. 

RELATIVITY - THE SPECIAL 
AND GENERAL THEORY 

By Albert G. Einstein 

REPRINT of a semi-popular work writ­
ten in 1916, translated and pub­

lished in English in 1920, reprinted in 
1931, then long out of print. Aimed at 
studious readers familiar with high­
school mathematics. (168 pages, 5% 
by 8 inches, five figures.) -$2.60 post"'­
paid.-A.G.I. 

TIME. KNOWLEDGE. 
AND THE NEBULAE 

By Martin Johnson 

THE AUTHOR, a fellow of the Royal 
Astronomical Society, discourses on 
the physical notions of time and the 

limitations of profitable contact be­
tween physics and philosophy; ana­
lyzes the Lorenz-Einstein interlocking 
of time and space observation; dis­
cusses variation in atomic periodic 
time; analyzes the reconstruction of 
temporal experience by Milne . (who 
contributes the book's foreword) ; deals 
with Milne's selection of time scales; 
and offers a critique of arguments in­
volving time in physical and mental 
sciences and metaphysics. About 10 
percent of the text is in mathematical 
formulas (not high school) , the rest 
being . former mathematical formulas 
now translated into words for a wider 
circle than the pure mathematicians. 
Solid , substance for solid thinkers. (189 
pages, 5% by 8% inches, unillustrated.) 
-$2.85 postpaid.-A.G.l. 

RICHEST·FIELD TELESCOPE 
For Awe-Inspiring Views 

of the Milky Way 

THE AMATEUR star observer using a 
short stubby telescope in the upper 

illustration is a General Electric Com­
pany employee who has also made two 
larger telescopes and the private ob­
servatory dome shown in the lower il­
lustration. Why, after making two more 
powerful telescopes, one magnifying 
100 diameters the other 200, does he 
bother to build the smaller one he holds 
since it magnifies only 25 diameters? 

This is a special kind of telescope, 
relatively easy and inexpensive ($15) 
to build because it needs no mounting 
-the simple tube is held in the arms. 
This, however, is not why it has become 
so famous. The spectacular purpose 

Rlchest·field telescope with eyepiece 
and auxiliary diagonal finding mirr.or 

Telescopes mounted parallel (piggyback) 

of this "richest-field" telescope is to 
make visible in single, striking views 
the largest number of stars. A million 
stars in the Milky Way, wholly in­
visible to the unaided eye, come to 
visibility, and few people are so lack­
ing in impressibility that they fail to 
be silenced in wonder. 

There is such a vast expanse to the 
Milky Way-our whole universe with 
its billions of suns-that this special 
purpose telescope actually has wide 
general application and has been made 
and liked by hundreds of amateurs. 
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T e l e sco p t i cs  
A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. I NGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making-Advanced" 

RUSSELL PORTER, at last getting some 
earned rest at 75, has become a 

TN again and sends the fraternity the 
following, via this department. / 

"The accompanying drawings (Figure 
1) show an attempt to erect the image 
of an objective by means of mirrors 
instead of the two Porro prisms a1most 
universally used today in binoculars. 
The four mirrors a, b, c, and d, are flat 
and aluminized. The axial paths of the 
objectives, 0, are shown dash-dotted in 
all four views, and the marginal lines 
of the cone from objective to its focus 
are full lines. 

"Mirror a receives the incoming light 
and reflects it upward at 45° (the nor­
mal to its surface being at 22lho to the 
axial ray) . Minors b and c are really 
parts of surfaces, at right angles to each 
other, their interSections being parallel 
to the incoming and outgoing axial 
rays. I have shown b and c as elliptical 
in outline only to show more clearly 
the areas cut by the narrowing cone of 
light. Finally, the cone goes from c to 
d and thence to the focus. The normal 
to d is also at 221ho to the axial ray. 

"By referring to the plan view one 
may see that the light path from b 
to c is not at right angles to the main 
axial rays, but makes an angle of 45· 
to them. 

"I have made . two or three of these 
telescopes-one a binocular-and find 
that they perform very well. The light 
loss through reflection is comparable 
to the reflecting and absorption losses 
in Porro prisms. Unquestionably, their 
manufacture and adjustments are more 
complicated than when Porros are used. 
But the light paths, being entirely 
through air (they cross each other sev-

o 
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eral times on their way to the focus) 
render the telescope extremely short. 
For example, in the one shown in the 
diagrams, where the focal length of 
the objective is about 8", the length 
of the housing comes out only 3", hence 
it is very compact. 

"I do not know whether this method 
has been tried out before. I worked 
this out myself some ten years ago." 

SOME who try to buil,d their final tele­
scope first put much hard work on 

instrtUIlents they often wish were dif­
ferent but the telescope shown in Fig­
ures 2 and 3, made by Fred Larsen, 
638 West 110 St., Los Angeles, Calif., 
when closely studied, looks more than 
most like a third-job design on a first­
job instrument. Good judgment with 
regard to variolls details appears to 
have been used. It is partly a machine­
tool job but is not over-elaborated. 
Let's look it ove� 

. 

Pedestal: Much more than mechani­
cally adequate but esthetically just 
right. However, if looks don't mean a 
thing; as some claim, then perch a big 
telescope atop a mechanically adequate 
2" or 3" post where it will look as if 
"all top." Posts are pretty cheap. Why 
skimp? 

Drive: If there is to be one at all and 
unless photography is to be done, why 
must a drive be highly precise? Lar­
sen's will keep an object in the field 
of view as long as most observers care 
to look. It is a simple sewing machine 
motor with an electric governor of the 
type used in movie projectors. If the I 

telescope moves too fast one of the 
switch knobs at the end of the wire in 
Figure 3 will start it moving slowly 

[. N D  

I S O M E T R I C  

Figure 1 :  Porter's experiment with m irror erecting s)'stems 
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ROSS' BUYS 
3" ACHROMATIC 

LENS 
Hury Ross Seriils of 
"Uoublestar" Refraetors, 
3" aperture ( 7 5  mm) . 
40" foea! length ( 1 000 
mm) . An air spaced 
lens, strain free mounted 
in a smooUi aluminum 
finIShed satln-black bar­
rel TIlls lens Is an ex­
clusive Harry Ross prod­

uct. It bas & money back glJ&t'8Dtee wblcb states, 
"This lens w1ll meet any and every test YOU may 
devise for it as an astrooomieal objective." It is 
20 years since & lens of UIIs quality bas been 
avallable. Our produetlon Is limited. Order early. 
Postpaid $60.00. 

Achromatic Telescope Objectives In all sizes up 
to 6" diameter to order. Same optical guarantee 
as with our 3" lens. Write us. 

FOCUSING 
MECHANISM 

For Standard 1 % " Eye­
piece full 2" of focusing 
motion. One revolution of 
knurled knob produces 1,2 "  
motion o n  optleal axis. 
Absolute eenterlng guaran­
teed. No play. Will not 
bind or lock. No rack and 
pinion to strip. Precision 
turned ways allow smooth, 
easy positive focusing. 
Adapted to every type of 
telescope eonstrudlon. Highest predsion, perfect 
worlmnan!lhip. Of brass and bronze tbrougboot. ' 
WeigIlt 1 % 100. $22.50. Money b&et guarantee. FOR REFlA!lCTORS - Concave flanged busblng can 
be supplied to fit the size of your tube. Give 
telescope tube diameter wilen ordering. Busbing extra 
$10.00 

3" REfLECTOR 
KIT 

Make a high 
power reHeming 
telescope, com­
plete . kit of. pre­
cision optical parts, fnlly fln­
IShed; 3" diam­
eter, 39" t.!. 
m",ror and diag­
onal botih bard 
aluminized, plus 3 lenses for high power eyepieces. 
Tbe buy of the year. All $6.00 

DOUBLE 
ACHROMATIC 
LENS .SYSTEM 

All outside surfaces t1uo­
ride coated. 2 1,2 "  (64 
mm) 1.1. . mounting O.D. 
1-3/16" (30mm) , clear aperture % " ( 23 mm ) .  

Suitable for Inverter with our eyepiece; as an 
excellent corrected magnifier ( 4x) and as a projec­
tion lens for 2 x 2", slides. Each $3.50 

PRISMS 
Water - white 
crown glass of 
excellent quality. 
Government in­
spected and ac­
cepted. No chips 
or roughs. 4-5-
90-4·5 de�rees in 
mounts. 

Sizes : % "  x %" (23mm) 
1 %" x 1-3 / 16" 

Back silvored unmounted, size : 
4" (·102mm) x 1 1,2 "  (38mm) 

@ 75¢ 
@ $1 .'50 

@ $3.00 

Include Postage - Remit with Order 

Send 20c for Up-to"minute Catalog 

HA R R Y  R O S S  
MICROSCOPES 

Scientific and Laboratory Apparatus 
70 West Broadway, New York 7, N. Y. 
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l A CHROMATIC LENSES, cemented l { 12 mm Dia. 80 mm F.L. ea. $ .50 ] 
l 1 4 mm !ilia. 60 mm F .L. coated ea. 1. 25 t [ 18 mm nla. 102 mm F.'L. · ea. 1.25 ] 
1 23 mm :Dia. 1 62 mm !F.L. coated ea. 1.25 t t 23 mm Dia. 184 mm 'F.L. coated ea. 1.35 , 
1 25 mm !Ilta. 122 mm F :L. coated ea. 1.25 � t 26 mm Dia. 104 mm Ii'.L. coated ea. 1.25 t , 29 mm Dta. 54 mm F:L. coated ea. 1.25

,
] , 29 mm Dill. 16 mm F.L. coa:ted ea. 1.25 t ] 31 mm Dia. 124 mm F.L. coated ea. 1.50 ] t 31 mm Dia. 1 1 2  111m . F.L. coated ea. 1.25 t ] 32 ·mm Dla. 132 mm F.L. ea. 1.50 1 5 34 mm Dta. 65 mm F.L. coated ea. 1.50 t t 38 mm DIa. 130 mm F.L. ea. 1.50 ] 38 mm Dia. 240 mm :F.L. ea. 2.50 t 1 52 mm Dia. 2:24 mm !F.L. ea. 3.25 , t '58 mm iDla. 2 1 5  mm 'F.L. ea. 4.50 , { PENTA PRISM 19m/ m Face . . . . . . . . . .  ea. 1.00 ] 

, 
PENTA PRISM 4Om/m Face . . . . . . . . . . ea. 5.00 t 

, 90° AMICI PRISM 2 1 m / m  Face . . . . .  ea. 2.00 ] 
] R I G H T  A N GLE P R ISM 23m/m F,ace . . .  ea. 1.25 t t RIGHT AN GLE PRISM 38m/m Face . . .  , ea: 1.75 1 
1 RIGHT A N GL E  P R ISM Hm/III 'Face . . . ea. 3.00 t t RIGHT A N G LE PRISM 62m/m Face . . . . ea. 6.00 ] 
1 CROSSLI N E  RtncLE 23m/m Dla . . . . .  ea. .50 t t DOVE PRISM 49m/m long . . . . . . . . . . . .  ea. .75 ] 
1 DOVE PRISM 15m / m  long . . . . . . . . . . ea. 1.50 [ t 115° A M ICI PRISM 10m /m Face . . . . . . ea. 1.25 l 1 GIANT RIG HT A N G LE PRISM 4lm /m X j t &1m/m Face (Oint glass) . . . . . . . . . . ea. 3.00 t � Gl!� R�� 
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3.25 l 
l B A R G A I N  ? 
l Original Cost $15O.00-0ur Price $7.50 l 
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1 ' t ax ARIIY nuscoPi ] 

l All Coated Lenses -- Brand N ew  
l ' 

l These superb telescopes were made by lihe Onest 1 
1. optical houses In America. Length 22'h Inches. t t CODtaIoi 6 coated lenses. five ot them aClbromats. 1 
1 The blgb mrolv!ng power or the lenses will bring t t out great detail. 36° Field of View. 3X. Eyepiece ] 
1 Lens DIa. 29m/m E.F.L. 1 '4 ". FIxed focus. Ob- t 5 jeetlv

, 

e 35m/m Dia. Also reticle and three de- ( t taebable eoJored filters . • . • . . . . • . .  Postpaid $7.50 ] 

I ACBBOlllATiC TELESCOPE OBJECTIVE 3" t 
(76m/m) dla.. IS' (38Im/m) P.L. Magnesium- 1 , lIuoride eoated and cemented. Mounted in aiuml- t t num ceU. O.D. 3%'.  Postpaid ea. $20.00 , 

] 'ALUIIIINlZED MIRROR-First surface alumi- t t nized mirror. Polished to \� wave length of lIat- 1 i ness. Packed in individual wooden boxes. Every t 
minor in sealed government Inspected bOx. ] i Mfgd. by Bausch & Lomb. Highest astronomical t 
quality. Size 2%" x 3' x %" thick:. Postpaid $3'.00 , i s POWER TANK . ARTILLERY TELESCOPE ' 
(M-71) Brand New. Coated optiCS. Completely as- ] 

, sembled. Value $345.00 ea. $29.S0 t 
' WIDE ANGLE EYEPIECE - Ali coated optics. ' 
1 mounted in focussing cell. 20. clear aperture. t t H.' P.L. 3 Achro lenses. Value $125.00. Per- 1 , feet. ea. $9.S0 t t OPTICAL LENS BENCH. " necessity for design- ] l tng your own telescopes or optical instruments.. t 

Complete bench with four lens holders. , 
1 . Postpaid $8.50 t t MOUNTED KELLNER EYEPIECE E.F.L .• 1%" ' 
1 0.D. of brass mount I 17/32 " ,  clear aperture of ' t tleld lens H2". eye lens 13/16". Postpaid $z.6s i 
1 !.:.��!: �����A�� T��fc���P�e�e�le��� 1 
, the experimenter contains Eyepiece, Amici ROO

,

f it t Prism, Achromatic objective lens, Dove Prisms, l silvered Right Angle Prism. Postpaid $10.00 
ACHROMATIC OBJECTIVE. Perfect. Coated and l 1 cemented 44m/m Dia. 7\2" P.L. . t Unmounted . . . &. $2.50 Mounted . . ea. $3.50 l l Send 3 cent stamp for "BARGAIN" List , � A. JAEGERS t 

i 123-26A Rockoway Blvd. l 
t....-- SO. ' OZON E  PARK 20, N. Y. __ .. �J 
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backward; or vice versa with the other. 
These switches are within easy reach. 
So is the second integral pair of knobs 
a little higher up. This is a slow motion 
in declination and is simply a cross­
screw on the end of a bar which has a 
friction fit bearing on the outside of 
the declination bearing, as on a sur­
veyor's transit. 

Drive gear: :An l85-tooth worm gear 
cut with a 1" tap ("A.T.M.A.," p. 365) . 
It came out very well, Larsen says. 

Bearings: Tapered and therefore 
without play and solid. 

Setting circles: Laid out on a lathe, 

Figure 2: Larsan and telescope 

using some of the thread-cutting gears 
held with an improvised ratchet to di­
vide them. 

Tube:  Metal, skeleton. Tube has a 
rotating head; the heavier ring near 
the top is actually two rings, the upper 
rotating on the lower. "This," Larsen 
writes, "is v ery useful but must be ac­
curately and rigidly made, else it will 
not stay collimated well." Such rings 
wring no necks, a big comfort. 

Eyepiece holder: Triple turret type. 
No truant eyepieces. 

Finder: Simple peep type. A Ifs" hole 
at the eye end and a 1" ring at the outer 
end. No cross hairs. Center by judg­
ment. 

Polarizing diagonal: Three flat mir­
rors the size of the telescope diagonal, 
set at 57° critical angle. Rotate to vary 
sunlight. Removable. 

Site: Flat-top residence roof. Pier 
shown rests on crossing of wooden par­
titions below. It has proved solid and 
walking below does not shake it. 

"To haye spent many hours of spare 
time building this telescope has been 
one of the most gratifying experiences 
I have ever had," Larsen writes. "It 
has given me a little of the feeling that 
must come to an artist after he has 
finished a painting; one feels satisfied 
when anyone shows interest in his 
workmanship, and the ego shows signs 
of inflation. 

"Thirty years ago in the land of the 
great Tycko Brahe and Ole Roemer;" 
he continues, "I came upon a descrip­
tion of a homemade telescope, a 3" 

B U B B L E  S EXTA N T  A - l 0 
$ 1 0 · 0 0  

U s ed by A r m y  A i r  Forces.  L i m ited 
Q u a n tity. 

TELESC O P E  M - 7 0  
$ 1 0 . 0 0  

4 Power Coated Lenses. Brand N ew. 

Complete With 3 Color F i lters. 

ASSOC I ATE D  S U R P L U S  
CO M P A N Y  

1 0838 V E N T U RA B O U L E V A R D  
N O R T H  H O L L  Y Vi O O D ,  C A L I F O R N I A  

THE BINARY SLIDE RULE 

PQuals a. 20 Inch 
Straight Slide Rule in 
precision. Has C. CI. 
A. K. Log. LLI. LL2, 
LL3. LL4, Binary. Add 
and Subtract Scales. 
Gives Trig. Functions 
from 0 to 90 degrees 
and reads to 1 Minute. 
The Engine - divided 
Scales are on white 
enameled metal. Per­
manently accurate. D1a. 
8%'"'. Large figures and 
graduations eliminate 

eyestrain. Exceptional value and ut!1!ty. Price. 
with case and Instructions. $7.25. Circulars free. 
Your money back: If you are not entirely aatlSlled. 

Gilson Slide Rule Co .. Box 993, Stuart, Fla. 
Slide Rule Makers sInce 1915. 

TH E H ENRY SYSTEM 
Of Finger Print 

Classification 
and 

Identification 
is now in use by most 

of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must rpaster before 
they can SUCCleSSfully fill all require­
ments. 
The only book based on the Henry 
System is Frederick Kuhne's 

"THE FINGER PRINT 
INSTRUCTOR" 

In this 182-page book. written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation. New York 
Police Department, will be found 
complete instructiol18 on every phase . 
of the work from. taking the . prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 
Used by many governmental and 
industrial personnel dep;artments 
and by the F.B.L 

$4.25 postpaid (Domestic) 
$4.60 postpaid (Foreign) 

Order from SCIENnFIC AMERICAN 
24 West 40th Street, New York 18, N. Y. 
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The New " mproved Mark 2 1 8  
22 POWER TELESCOPE 

40 M M DIL A.hr •• 
m a t  I C obJectl •• 

I e·n . . .. f l u o r l d .  
hard coated fot' 

bri ghter. clearer 
I mag .. 

• 
M oney back 

guarantee 
I mmediate delivery 

We pay the ­
postage 

• 
Adjustable 

tripod 
(Illustrated) 

$4;75 

Dept. 11K, 24 West 45th St., New York 19, N. Y. 
Catalog of big values in binocula .... 

microscopes, telescopes, free on request 

ASTRONOMICAL 

T E L E S C O P E S 
Telescopes 
Mounts 
Castings 
Tubes 

& SUPPLIES 

Kits DriVl!S 
Eye Pieces Tripods 
Fi nders Flouring 
Achromats Pancronizing 

MIRRORS MADE' TO ORDER 

*** Quality OUR MOTTO *** 
PROFESSIONAL SERVlq; AVAILABLE 

Price li.t and pamphlet on request 

AST R O  TELESCO P E  CO M PANY 
P .  O .  Box 1365 - Glendale 5 ,  Calif. 

Display Roam - Erb 1":1 Gray 
854 S. Figueroa St.-Los Angeles, Calif. 

EYE PlECE-KELLNER'S, brand new. E.F.L. 
27mm. (1 1/16 Inch) . Coated QPtlcs. Focusing 
mount with plus & minuB 4 diopter scale. Clear 
aperture eye lens 19/32 inch. 1%, inch O.D. 
across threads at objective end. This 15 a beau­
tiful job you will be proud of In bO,th appear­
ance and performance. 

Stock # 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.50 ea. 

ACHROMATIC ERECTING LENS SYSTEM. six 
elements. coated and mounted ln H� lnch cUs. 
by 1% inch long aluminum mount. This is a 
really high grade erector. E.F .L. 63 mm. 
Stock # 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 ea. 

EYE PlEOE E.F.L. one inch, removable reticle. 
coated lenses. field lens Is an achromat, 1- 1/16" 
dla. threaded mount. Clear aperture eye lens 
15/16 inches. This eye piece was made for 
M-12 panoramic telescope. 

Stock # 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.75 ea. 

EYE PIECE E.F.L. % Inch, both eye and field 
lenses achromatic and coated. In focusing mount 
threaded for %W holder. Knurled focusing ad­
Justment. Clear aperture eye lens 43/64 Inch. 
Removable reticle. 

S�ock # 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5.00 ea . 

EYE PIECE - Large. from aircraft sighting 
station. �n 2}'8w dia. threaded - aluminum mount· 
with locking ring. E.F.L. approx. 2 Inches. 
Coated optics� clear aperture eye lens over 1% 
inches. 

Stock # 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5.00 ea. 

Lenses only for above. 

Stock # 22-B . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 set 

Ple436 use stock No, when ordering 

F. W. Ballantyne Point PleClS9nt 

P. O. Box 382 New Yot1t 

made in the usual manner except that 
it did not mention the all-important 
Foucault test, described in 'A.T.M.' 
Carbo and rouge did not grow on any 
of the plants my father raised, but years 
later I became again iruected by the 

Figure 3: "Teeko Bry" would envy 

Bacillus telescopia and have had the 
fever ever since." 

In describing Larsen's telescope 
pedestal this department characterized 
it as esthetically just right. Subsequent­
ly, two photographs of even fatter 
pedestals were found among old files, 
and these, the first by W. W. McClure, 
Grosse Pointe, Mich., the second by 
Ralph Munn, pittsfield, Mass., seem 
even more pleasing though individual 
tastes in legs differ. Not wishing to 
single out any example of the opposite 

Figure 4: A study In pedestals 

kind-spindly-we forbear from illus­
trating this extreme, but examples are 
numerous. 

HOW Dr. Anderson tests the 200/1 mir­
ror is explained by Porter: "Over 

the mirror he places a diaphram with 
a series of 5" holes 6/1, apart across a 
horizontal diameter. The knife..;edge 
and light source are at the c. of c. of 
the mirror about 110' away. Starting 
from zero in the center, each pair of 
holes is numbered-I, 2, 3, and so on, 
to right, same to left. 

With the knife-edge at A (Figure 5) 

SCIENTIFIC AMERICAN NOVEMBER 1 947 

WAR SURPLUS 
BARGAINS 

N EVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGA I N  

AS TH IS!  
B U B BLE SEXTANT - TYPE A- 1 0  

T h e s e  A r m �  A i r  
Forces Bubble Sex­
tants cost the Oovt . 
about $125.00 each. 
A real bargain at 
our price of $12.50 I 
Included with Bubble 
Sextant shipment is 
w o o d e n  C a r r y i n g 
Case, 5 spare waxed :J'�""""rI:� paper discs. fiashllght 
w i t h  r h e o s t a t  f o r  
night use (uses oedl" 
nary fiashllght cells­
not furnished) aux. 
2 - power G a l i l e a n  
T e l e s c o p e ,  A l l e n  

wrench 1 spare marking point. Wartime used, but 
where necessary completely repaired. collimated and 
put In good working order. If not satisfied that 
Sextant is exactly as repreSented, return within 10 
days and money will be refunded. Full directions 
for use accompany each shipment. 
Stock # 924-S . . . . . . . . . . . . . . . . . . . . . . $1!.SO Postpaid 
Same SEXTANT as above, · but new and with 
Automatic Electric Averaging Device and TIlurni­
nated Averaging Disc for night-time use. Govt. cost 
$217. 
Stock # 933-S . . . . . . . . . . . . . . . . . . . . . .  $22.50 Postpaid 

ASSEM BLE YOU R OWN B I N OC U LARS! 
Complete Optics!  Complete Metal Parts ! 

Save More Than Y.z Regular Cost 
GOVT'S 7 x 59 BI­
NOCULARS. Here's 
an nnuBual opportu­
nity to secure a fine 
set of Binoculars at a 
substantial saving of 
money. Offered here' 
are complete sets 01 
Optics and Metal 
Parts for the Oovt· •. 
M-16 7 x 50 Binocu­
lars. These compon ... 
ents are new and all 
ready for assembly. 
We supply full in­
structions. Limit - 1 
set of Metal Parts 
and 1 set of Optics 
to a customer. 

METAL PARTS-set includes all Metal Pa�om­
pletely finished-for assemblY of 7 x 50 BinOCUlar •. 
No machining required, Bodies have been facton' 
hinged and covered. A sturdy Binocular Carrying 
Case 10 optional with each oet of Metal Parts. 
Stoek # 842-S . ' . . . . . . . . . . . . . . . . . . . . .  $39.40 Postpaid 
plus U.80 for Case - Total '44.20. 

OPTICs--set Includes all Lenses and Prisms you need 
for assembling 7 x 50 Binoculars. These Optics are 
in excellent condition-perfect or near perfect--and 
have new low reflection coatlng. 
Stoek # 5102-S . . . .  7 x 50 Optics . . . . $25.08 Postpaid 

NOTICE ! Add \ 20% Federal Excise Tax to above 
prices If you order both Binocular Optics and Metal 
Parts. 

ARMY'S 6 X 30 B I NOCULARS 
COMPLETE OPTICS & METAL PARTS - Model 
M-13Al, Waterproof Model, 6 x 30 Binocula.rs. Every­
thing YOU need-ready for assembly. When finished 
will look like a regular factory job costing $102 to 
$120. The Optics are new, in perfect or near-perfect 
condition. Have new low reflection coating. M.etal 
parts are new and perfect, all completely finished. 
No machining required. Bodies factory hinged and 
covered. Complete assembly instructions included. 
Stock # 830-S . . . . . . . . . . . . . . . . . . . . . .  UO.OO Postpaid 
plus $8.00 tax - Total $48.00. 

CONDENSING LENSES - Seconds. but suitable for 
Enlargers and ' Spotlights. 
Stock # 1061-S . .  6�"" cUa., 9" F.L . . . $2.50 Postpaid 
Stock # 1082-S . . 4�"" dla. , 6�"" F.L. . 70 .. Postpaid 
We Have a Limited Quantity of Contlensing Lenses 
-seconds-ranging from 4�2'" to 8%W in dia. with 
various focal lengths. Send for Free Bulletin titled 
"MISCELLANEOUS CONDENSING LENSES-S". 

S15.00 BUYS A $500.00 TELESCOPE WITH BIG 
3" OBJECTIVE - 3 power instrument, brand new, 

with plastic Optics and fixed focus. 23" long. Wt. 
31 lbs. Wide field of view. 
Stock # 929-S . . . . . . . . . . . . . . $15.00 f.o.b. Chlcap, m 

( Shipping Wt . .  about 70 Ibs.) 

WE HAVE LITERALLY MILLIONS OF WAR SUR­
PLUS LENSES ANn PRISMS FOR SALE AT BAR· 
GAIN PRICES. WRITE FOR CATALOG "s" -
SENT FREE. 

Order by Slock No. • Satisfaction Guaranteed 

EDMUND SALVAGE CO. 
P. O. AUDU BON, N EW JERS EY 

239 



�" QINi 
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A Popular Illustrated 
Astronomical Monthly -

For amateur astronomers - new . star 
charts, Gleanings for telescope mak_, 
page for observers, and celestial photos. 
Star charts for N. and S. Hemispheres • 
• 3.00 a year, domestic; .3.50 in Canada 
and Pan·American Union; .4.00 foreip. 
Single copy, 30 cents. SamJ;!le, on request. 

SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 3 8 ,  M .... 

REFLECTING TELESCOPE KITS · 
OUR SPECIAL TV 

PARABOLIC PYREX MIRRORS made to Order, 
correctly figured, polished, and parabollzed. Precise 
lVorkm.a.nshlp guaranteed. Prices on request. 

WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

Bend for FREE ILLUSTRATED CATALOGUE 
M. CHALF'IN OPTICAL COMPA"Y 
Q. P. O. Box 207, New York, N. Y. 

ASTRONOMICAL 
OBJECTIVES, OCULARS 

PRISMS, FLATS 

I nstruments Designed to 
Your Specifications 

Write for Descriptions Gnd 
Price List 

BRANDON SCIENTIFIC DEVELOPMENT 
A New York Corporation 

P. O. Box 85 Malverne, New YOlk 

TELESCOPE MAKERS 
Quality materials of the RIGHT kind. 

6" Klt:-Glass, abrasl'Ves, pitch rouge and 
Instructions . . . . . . . . . . . . . . .. . . . . . . . . . . .  $6.00 
H O B BYGRAFS-I N FO R M ATIO N - INSPECTIO N 

��b':,Y/�\,��-�����n�f s���s 
years 3�f 

exPerience at this hobby. Free price list. 
John M. Pierce, 11 Harvard St. ,  Springfield, Vt. 

COMPLETE H IGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
( correct thickness) , tempered 
pitch, 8 assorted abrasives 
including rouge ( fewer may 
not give perfect optical sur­
face ) ,  instructions, F R E E  
ALUMINIZED DIAGO­
NAL, etc. 

4" Kit • • . . . . • 4.00 Pyrex kit. .5.50 
6" Kit . . . . . . 5.50 Pyrex kit, 7.50 
8" Kit . . • • . .  10.00 Pyrex kit, 1 1 .50 

10" Kit . . . . . .  15.00 Pyrex kit, 22.00 
12" Kit . , . • . .  2 1 .00 Pyrex kit> 35 .00 

PRISMS 1 5/16" $2.50, 1 114'1 $3.15, 2" $1.50 
Pyrex speculums made to order. Your mirror 
tested free., We do polishing and parabolizing. 

A L U M I N I Z I N G  
A harder and brighter aluminum coating that i. 
uniform and produces a lasting and superior re­
flecting surface. Guaranteed not to peel or blister. 

6" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.50 
8" . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3.50 

1 0" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
Equatorial Mountings (Ball.Bearing) • • • • • •  $87.50 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE PRlCB LIST 

THE PRECISION OPTICAL CO. 
1 001  . East 163rd Street. N.  Y. 59, N.  Y. 

the two holes (windows) will appear 
as at C and D, half darkened. The 
knife-edge is moved along the mirror 
axis until this condition is ' found. If 
the knife-edge is not where it should 
be, at A, but is at B, you will get the 
shadows shown . at E and F and the 
knife-edge is accordingly moved back 
to A. 

The radius of curvature .for each 
pair of holes has been computed and 

Drawing by R. W. Po rter 

Figure 6: ne Anderson test 

thus any departures of A can be de-
termined. . 

It takes only a few minutes to run 
through all the pairs. 

In addition to this, the mirror is ro­
tated to detect any astigmatism. 

RECENTLY several amateurs were asked 
how they would vote to use 16" 

blanks. Walter Houston, Cincinnati, 
voted for .an f/7 Newtonian; H. E. Bus­
sey, Atlanta voted for an f/8 or f/9 
Newtonian; G. P. Arnold, Chicago, 
favored an f/8 Newtonian. Your vote? 

P
ERHAPS Vicksburg's express agent 
will never be a TN. Mrs. Nona Led­

better of that community, who is, says 
a local TN wanted to ship a mirror to 
be aluminized but, fearing breakage, 
spent half an hour explaining the whole 
art, to impress the gentleman. He lis­
tened politely, looked puzzled, hesi­
tated, wrote on the waybill: "1 pc. 
glass, value $50." 

. 

NEW LIFE .for planetary and lunar ob­
servation among amateurs in 

America is promised by the inception 
of a monthly periodical, "The Strolling 
Astronomer," edited by the generally 
recognized leader of this activity, Wal­
ter H. Haas of the Institute of Meteo­
ritics at the University of New 
Mexico, Albuquerque, N. M. It starts off 
with 50 subscribers and in mimeo­
graphed form. Amateurs interested in 
lunar and planetary observation now 
will gather around Haas and through 
this organ work out ways to end the 
existing situation in which each sep­
arated individual goes it alone, which 
is less fun than going it together. 

TEllSCOPES & ACCESSORIES 
Send for. descriptive literature on 

our line of telescopes , and accesso· 

ries. These instruments, designed and 

built ,by Robert Mogey. are of the 

finest in quality and workmanship. 

JANAN INSTRUMENT CD .  
76 INTERHAV£N AVE., PLAINFIELD, . N. J. 

ALUMINIZING 
SUR FACE H A R D E N E D  COATI NGS 

Get The Best 

6" - .2.50 14" - $14.00 
8" - 3.50 16" - 18.00 

10" - 5 .00 18" - 21.00 
12 Yz " - 8.00 ,. 20" - 24..00 

24" - .30.00 

LEROY M. E. CLAUSI NG 
5507·5509 Lincoln Ave. Chicago 25, III. 

ftAMSD E N  E Y E P I ECES 
y.."-%".¥:z".I" B.F.I.. .tandsrd l y.. .. O.D. 

each .'.10 - immedi.l!> deli"..,. 
EQUATORIAL MOUNTINGS 

Combination, Eyepi8CJI .ad 
Prism Holder 

Mirror cell. with ring for ...... 
Prism. highest quality 

Price List Folder· aD ....-. 

C. C. YOUNG 
25 R"tchard Road East HartfonI I, Conn. 

Make Your Own 

TRESCOPE 
E XTENSIVE. pr�ctical instructions 

for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 

MAKING 

(500 pages, 3 1 6  iIIustrati ..... ) 

$5.00 postpaidi domestic; foreign $5."35 

A FrER you have made your tele-
sope, .there will be other optical 

apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 

MAKING-ADVANCED 

(650 pages, 361 illustrations) 

$6.00 postpaid, domestic; foreign $6,35 

Ask for detailed information on 
these two prllctical books on an im· 
portant scientific hobby. A postal 
t;ard will do. 

SC I E NT I F I C AM E R ICAN 
Z4 West 40th Street, N .  Y. 1 8, N. Y. 
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1h6 years melt away 
( a s  the yea rs a lways do ) 

As your years dwindle down-as everybody's must-you'll 
need more than affection and companionship. 

You'll need a place to live and food to eat. Which means 
you-not the family next door, but you-will need money. 

There's only one way for most of us to get money-that's 
to save it. And for most of us, too, the best way to save 
money is through U. S. Savings Bonds. 

Because U. S.  Savings Bonds are the most widely and 
easily available investment to every citizen. Every bank 
sells them. Every post office sells them. 
AND-most important -you can buy them regularly and 
automatically . . .  which helps overcome human inertia and 
reluctance to save. 

To do so, you just sign up for the Payroll Savings Plan 

where you work, or for the Bond-A-Month Plan at the 
bank where you have a checking account. Then they really 
pile up. 

Of course, there are other reasons for buying U. S. 
Savings Bonds. 

They're SAFE. Backed by the credit of the Uriited States, 
that's all. 
They're PROFITABLE. You get 4 dollars out for 3 put in, 
after 10 years. 
They're LIQUID. Like water. You can get your cash out 
of them at any time . . .  in a few minutes . . .  without penalty. 

Remember those words "melt away." They say better 
than a volume of statistics that you have less time than you 
think, to save. 

Save the �y, automati� way_ with U. S. Savings 80nds 
Con""a"" by ,hi, =g.,"" in ,"�p<ro';on wd' ,', Mag";,- Pabl.'", of A�,do ., a pabld �,,;",. 
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if gasoline were sold in crates . . .  

you would expect to see labels giving specifications, informa­

tion about quality, and ingredients pasted right on the crates. 

However, since you take gasoline home in your own gas tank, 

there's no way to actually label each gallon you buy. That's 

why oil companies put "Ethyl" trade-marks on their pumps. 

The familiar yellow-and-black emblem means that they have 

improved their best gasoline with "Ethyl" antiknock compound 

-the famous ingredient made by the Ethyl Corporation to 

step up power and performance. Ethyl Corporation, New York. 

look for the ETHYL trade-mark 
� - - - - - - - - - - - -�---- - - - - - -




