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AUTOMATIC PIPID-COUPLING.-C. O. COLE,

' 

Whatcom, Wash. Mr. Cole's invention relates [' 
to pipe-couplings for connecting air, steam, or 
other pipes of cars in a train with each other 
to form continuous pipe-lines. The object is 
to provide a coupler which is completely auto­
matic in operation and insures a firm coupling 
of the pipes for the various lines without dan­
ger of leakage, allows automatic uncoupling 
on moving the uncoupled cars apart, and per­
mits a manually-controlled relase of the coup­
ling members by the operator. 

No'rE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
I'least' state the name of the p atentee, title of 

the invention, and date of this paper. 

Busin�ss and P�rsonal Wants. 
READ T HIS COLUM." CARF,FULLY,-You 

will a,nd inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we will 
�end you tho name and address of the party desir­
mgthemformation. In every ease it is neces­sary to give the nUlDber of the inquiry. 

ltIUNN & CO. 

Marine Iron Works. ChlCa2'o. Catalogue free. 
Inquiry No. 5460.-For manufacturers of road 

graders, aJso of hand power drills for quarries. 
AUToS.-Duryea Power Co" Reading, Pa. 

hlf.a����i�e�'o��t?o�;,-J��rs'::���r.
Of gasoline or 

.. U. S." Metal POlish. Indianapolis. Samples free. 
Inquiry No. 5462.-�'or makers of elastic web· 

bing, such as used in suspenders. 
Handle & Spoke Mchy. Ober Mfg, Co" 10 Ben St .• 

Chagrin Falls, O. 
Inquiry No. 5463.-For parties desirous of put· 

ting a new article on the English market. 
W ANTED. -Address of Manufacturers of Quaker 

Shade Roller. L. 1. Manning, Morganfield, Ky, 
Inquiry No. �464-.-For addresses of manufac� 

turerB of hardware specialties. 
SawmiJl machinery and outfits manufactured by the 

Lane Mfg. Co .. Box 13, Montpelier, Vt. 
Inquiry No. 5465.-'b"or a cbeap device for cut· 

ting paper 6 and 8 foot down to 2 foot pieces. 
American inventions negotiated in Europe. Wenzel 

& Hamburger. Equitable Building, BerJin, Germany. 
Inquiry No. 54ti6.-�'or manufacturers of paper 

box machInes. 
Novelties made in aJl kinds of metals. Special rna· 

cbinery for making- of dies and wire forming. Estimates 
free, Metal Stamping Co" Niagara Falls, N, y, 

Inquiry No. 546'1.-For manufacturers of peat 
machinery. 

In buying or selling patants money may be saved 
and time gained by writing Chas, A. Scott, 3iO Cutler 
Buildmg, Rochester, New York. 

Inquiry No. 546S.-For makers of thermostats 
for dry kilns. 

JJr' Send for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co., 361 Broad way 
New York. Free on application 

Inquiry No. 3if69.-For manufacturers of sport· 
ing gun and ammunition. 

FOR SALE.-Patent machine for wrapping laundry 
soap. Will do the work of eight people. Ed. Nelson, 
1104 Cherry Street, Kansas City t Missouri. 

Inquiry No. 5470,-For manufacturers of elec· 
tric runabouts. 

We manufacture anything in metal. Patented arti­
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

r/g�s�:A�� t���s��rl.-For manufacturers of self· 

r rhe largest .manufacturer in tbe world of merry-go� 
rounds, shooting galleries and hand org-ans. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

Inquiry No. 5<l?2.-l!"or makers of steam exca· 
vators or navies, for trenching for sanitary work, about 
4 feet wide by 16 feet deep. 

The celebrated "HOrn8by�Akroyd n Patent Safety Oil 
Eng-ine is built by the De La Vergne Refrigerating Ma· 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 5473.-F'or a machine for hulling 
strawberries. 

Manufacturers of patent articles, dies, metal stamp. 
ing, screw machine work, hardware specialties, machin· 
ery and too is. Quadriga Manufacturing Company, 18 
South Canal Street, Chica�o. 

Inquiry No. 54-7'4.-·For makers of working model 
engines. 

W ANTED.-Man capable of taking charge of factory 
making- special machihery, who can also take $2,000 or 
$3,000 interest in established plant. N, B. Harrington & 
Co.,l06 Broadway, Buffalo, N. Y. 

Inquiry No. 547'5.-For manufaciurers of glass 
novelties. 

Manufacturers: We can satisfactorily represent and 
handle your account. Correspondence invited. WeI· 
hener.Patrick Company. Manufacturers' Agents, 172 
Washington Street. Chicago. 

Inquiry No, 5476.-F'or makers of hollow brass 
wire. 

h'OlU:MAN WANTED.--A thorougbly capable man to 
take charge of brass shOp employing about fifteen men. 
Must be between 30 and 40 years of age. married. Re� 
ply by letter only, st1ting experience and references to 
Wm. H. Wilkinson Co., West Medway, Mass. 

Inquiry No. 5477.-For makers of handles for 
artists' pencils. also parties making the machinery for 
making the same. 

Inquiry No. 547S.-For manufacturers of Or deal· 
ers in a pateIit dishwasher. 

Inquiry No. ti4'19.-For mach�nery for making 
cotton batting, 

Inquiry No. 54S0.-For the manufacturers of 
the cig-ar Jig-bter which was patented by Clyde J. COle-I man, or makers of any other electric lighter. , 

Inquiry No. !l4S1.-For manufacturers of metal, 
nickel or alumini um egg s helJs. 

Inquiry No. 54S�.-For automatic vending mao 
chines for selling liq uors. 

Inquiry No. 54S3.-Wanted, to purchase a hard­
ware store. 

Inqui)'v No. 54S4.-For machines for perforating 
paper patterns. 

Inquiry No. 5485.-For manufacturers of metal 
garter trimming-s, as hooks, Slides, supporters and non· 
elastic gaIter web. 

Inquiry No. 54S6.-E'or makers of paper cbair 
bottoms, imitation leather chair bottoms, also fiber 
and other material used for the same. 

Scientific American. 

Who Are We? 
,On receipt of your address and a 2=cent stamp 
we will send a correct list of the distinguished 
men shown here - and also a useful and in­
genious little toof called the Triplet- a key­
ring, letter-opener, paper-cutter and screw­
driver combined, and an article that every 
man and boy will find many uses for every day. 

What is Said of the Triplet 
"I would not take a dollar for the Triplet. As a 

screw�driver it saved me a very serious accident two 
days ago." -ROLLlN \V. MULFORD, Lebanon, Ohio. 

. "The Triplet has become like my pocket-knife, 
or watch or pencil-a necessity, and I would not 
care to be without it."-JAMES F. MCCARRIAR, 
Baltimore, Md. 

ADDRESS 
The J. B. Williams Co., Dept.38, Glastonbury, Conn. 

Williams' Shaving Sticks, Shaving Tablets, Toilet Waters, 

What Do You Want To Buy? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 

./Z.S RANGING I"ROM 4 TO 400 H. P. 
THE WEBER CHARCOAL SUCTION 
GAS PRODUCER 
The lIIIo st Economical, Easily Operated and 
Durable Power Producer for l1li/ n I nil 
Sme/tlnll and lIIIanufacturlnll , Plants. ..eads All Other s In E"eatlve Working Force. SUPERIOR IN 

TRENOTN 
AFETY' 
IMPLICITY 

THE WEBER GAS ENGINE AND 
THE WEBER GAS . PRODUCER 

Delivers I-h. p-. Per Hour o n  Consumption of 
One Pound of Charcoal, costing one-half cent per 
horse power per hour. Other Fuels may be used. 

. SOLD UNDER A POSITIVE GUARANTEE. 
Engines. Hoists. Air Compressors and Pumping Plants. 

Double and Triple Cylinder Verti<lal Engines in Large Units, 
Engmes to Opera te Gasoline. Distillates. N aptha . Etc .. Etc. 

State your power reqUirements funy; we will saveyou money. THE WEBER CHARCOAL SUCTION GAS PRO�UCER IS BUILT EXCLUSIVELY BY US. 
There a re many thousands of our Engines In use. EstablIshed 1884. 

WEBER GAS & GASOUNE ENGINE CO., 
P. O. BOX aID KANSAS CITY, l1li0., U.S.A. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of quest ion. 

Inquiries not answered in reasonable ·time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver· 
tised in our colUmns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americ?n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
markf'd or labe-Ied. 

(9380) L, E. G, asks: 1. How is a 
hand lead marked; that is, how are the marks 
and deeps laid off and how shown, also length 
of line '! A, Sounding leads are generally laid 
off in fathoms below 5 and at 7, 10, 13,  17 and 
'20 fathoms, which latter is the usual length 
of the line with from 7 to 11 pounds weight. 
Deep-sea lines are usually 200 fathoms in 
length with 28-pound weights and marked at 
each 2 to 10 fa thoms with leather and bunt· 
ing tags so combined as to readily measure the 
fathoms as the line passes out. 2. lIow is a 
hand log marked '! What is distance between 
marks, in feet or inches, on a log line to be 
used wilh a 30-second sand glass, or a 15· 
second sand glass '! A, The hand log line I, 
usually 150 fathoms long and should have 10 
fathoms between chip and first knot for stray 
line, With a 30-inch glass the knot tags are 
50 feet 8.03 inches apart and indicate sea 
miles or knots per hour, With a 15-inch glass 
the knot tags should be at one-half the above 
distance parts, 3, How is a 4 or 8 point 
bearing taken to tell distance of ship from 
land; that is, taken from bow to beam, or 
beam to quarter '! A, The bow to beam or beam 
to quarter, or better, from bow to stern, may be 
taken as a measured base line and the angle 
of each end simultaneously taken from a shore 
mark, from which a triangle computation will 
give the distance, 4, What is the best mao 
terial for a marine compass needle-ordinary 
soft iron or Norway iron <t The compass cards 
I wish to use are 6 inches diameter and 1-32 
inch thick pasteboard, Would needle 6x%x 
1/16 inch be about right size'! Being a mao 
rine compass, needle will be glued fast to card, 
of course, A, A compass needle should be 
made of tool steel, hardened and tempered, 
rrhe card should l)e drawn on fine drawing pa� 
per and pasted to a thin piece of mica. Fas· 
ten to the needle with small lead rivets. 

(9381) H, F, H, asks: Is the althea 

the true "H.ose of Hharon"'1 Or which is 
the true or original "Rose of Sharon" men­
tioned in the Bihle: SOIDG claim the althea, 
others narcissm;, Hnd some again Scilla lnari­
tima. Ie; tlH"'C any plaee where a person 
could get a copy of the flower W;' it grew or 
grows on the plains of Sharon '! A, 'rhe ar· 
ticle upon the "Rose of Sharon" in Smith's 
"Bible Dictionary" begins: Hrrhere is much 
difference of opinion as to the particular flow­
er intended." If this is the case we cannot 
decide, There are no pictures dating back 
to the time of the writing of the Canticles, 
and no way whatever of determining the spe' 
cies of plant denoted by the name. 

(9382) A. M. W. asks: A trolley car 

lea ves the track a few feet. The trolley pole 
can reach the overhead wire. In running it 
back upon the tracks, the conductor made a 
connection between the rail and car wheel with 
the iron rod used to turn the switd1 ; waf> it of 
any use'! With a stated current carried by 
trolley wire, will the, motors of a cal' show 
more power by having the rails of the track 
wired together, or is the bonding of the rails 
to prevent damage by the return current to 
other structures'/ A, The intention if> to use 
the rails of the street-car lines for a return 
circuit of the current to the dynamo, If the 
rails are well bonded together this will re­
sult, If they are loosely connected the current 
will leak off and go by some easier path. On 
the way, it will take to pipes, water and gas, 
and destroy them, '1'he bonding is to keep the 
return current in its proper p lace, When the 
conductor used a bar of iron to connect the 
rail to the wheel of the derailed car, he closed 
the circuit between the motor and the re­
turn path in the track, thus enabling the motor 
to get power from the line, With the earth 
connection only the resistance would be too 
high to allow enough current to flow to run the 
motor. 

(9383) R. S. L, asks: Is it not a fact 

that the battleships and armored cruisers of 
our navy are built and are building without 
armored smokestacks? Are not the extremely 
lofty stacks of our later construction designed 
to obviate the necessity of forced draft? Would 
not these tall stacks be immediately riddled 
in an engagement, and thus deprive the vessel 
of a large part of her steam power when most 



Model A Tonneau, .. t850 
Without Tonneall, ,"'50 

Model B Touring- Car, $900 
Without Tonneau, $800 

For a delightful spin in the country; for 
business or pleasure; for quick and pleas .... 
ant transit over long distances or short, 
there's nothin1;! equals a reliable automobile. 

No reliable automobile is so easy to buy, 
to operate, or to maintain, as a Cadillac. 

No automobile at double the money is 
so strongly constructed, so speedy on good 
roads, so dependable on bad, so capable i n  
the matter o f  hill=climbing, a s  the Cadillac. 

Model A Tonneau (shown above! will 
carry four people safely and comfortably at 
30 miles per hour on the level stretches, 
and will go up a 45 per cent. grade. 

Model B Touring car is identical in ac= 
complishment, but has larger wheels, 10n2er 
wheel=base, more r o o m y  body. Both 
Models are equipped with Goodrich 3=inch 
detachable tires. 

Full appreciation of Cadillac superiority 
in design, construction and performance is 
possible only by inspection and trial. 

Will be glad to send you booklet N for 
the asking. It explains and illustrates all 
Cadillac models in detail, and gives address 
of a2ency nea,rest you where they may be 
seen and tried. 

CADILLAC AUTOMOBILE CO •• 

Detroit. Mich. 
.Member Association of Licensed Automobile Manufactureri' 

DARRACQ 

12, 15·20, SO�So Jlorse Powers 
Favorite of two continents. Holds more 
records for speed and endurance than all y 
other make. Prompt deliveries. Dupli· 
cate parts always on hand. 

AMERICAN DAItRACQ AUTOMOBILE CO. 
Oontrolledby F. A, La Roche 00.,652 Hudson Street. 

147' West 38th 1St., New York 

PEERLESS E�i��t 
TOURING CARS 

$3,700 to $6,000 
Combi ne elegance-comfort-safety 
- speed - simplicity and absolute 
dependability. 80% of the buyers of 
Peerless Cars have owned and dis­
carded automobiles of other makes 

Write for illustrated catalogue explaining fully­
the points of Peerless Perfection, Photogravure 
of Peerless Girl No. IV, without advertising" 
size 18x28 inches, sent po�tpaid for ten cents, 

PEERLESS MOTOR CAR CO. 
Cleveland, Ohio 

Member Association Licensed Automobile Manufacturers. 
.............. __ .. �n. ... __ 
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I needed, besides rendering the upper works un· 
tenable from smoke'/ Is it not a serious erro� 
to neglect to armor the stacks, and would it I not be better for our constructors to follow in 

I some respects the designs of Continental na· 

I tions instead of the English'l A. The armor· 
ing of smokestacks is a question that is at· 
tracting attention among naval designers, some 
of the latest vessels of the Russian navy being 
armored on that portion of the smokestack 
that is between decks. It would be impossible 
to carry the armor higher than this with· 
out making serious inroads upon the amount 
of armor that could be spared for other vital 
parts of the ship. We believe that as yet we 
ha ve not been in the habit of armoring our 
smokestacks even at the bases

'
; though we 

believe that the matter is now under advisil' 
ment. 

(9384) H. H. B. asks: We have a 50· 
horse·power side· crank, partially balanced 
valve At!as engine in our mill. 1. Will this 
engine run without a wheel of any kind on the 
shaft '! Our engineer says it will not, but I 
say that it will. Hence the argument and 
wager. A. A steam engine 'without a flywheel 
might possibly run with a jerky motion, which 
i s  not tolerable to go.od practice. Your en· 
gineer is about right. 2. Will a 55·horse·power 
boiler, now furnishing steam for a 50·horse­
power engine considerably overloaded, furnish 
steam enough for a 75·horse·power Corliss 
engine? A. The 55·horse·power boiler should 
be of sufficient capacity, if not overrated, for 
75 horse·power in a Corliss engine. 3. How 
much working advantage does a Corliss engine 
have over the same size plain engine? A. 
Plain engines vary in their consumption of 
steam per horse·power to a considerable ex­
tent, and for engines of equal cut·off there i s  
a small percentage in favor of the Corliss en­
gine. 

(9385) A. F. O. asks: Is the follow· 
ing from the SCIENTIFIC AMERICAN of recent 
date, strictly correct? "A. It is not known why 
water expands in freezing. There are very 
few substances which do so. Cast i,.on and 
type metal are two others which have the 
same peculiarity, and which are very im· 
portant to man." I always supposed that 
cast iron shrank at the moment of solidiflca­
tion. In the American Cyclopedia, Vol. IV., 
page 80, I read: "In the casting of cylinder>!, 
the shrinkage of the iron in cooling must al­
ways be particularly taken into consideration. 
This is quite uniform, and is 1 inch in 8 
feet, or 1-96 linear measure." Do not pattern 
makers for stove castings always make the 
pattern a little larger than the size required 
for the flnished casting'l Regarding type metal, 
the textbooks on physics generally teach that 
antimony expands on solidiflcation, and that 
that is why a proper admixture with lead 
secures the expansion necessary to give smooth .. 
ness and sharpness to the type. In Fownee 
(Watts) Chemistry, p. 455, I am informed that 

an timony alone, like lead, will shrink on cool· 
ing, but that the alloy will expand. Will you 
.kindly give me the exact truth in regard to 
both an timony and iron, but especially as t o  
t h e  latter? A .  With reference to t h e  change 
of volume at the moment of solidification-in 
which respect you criticise a recent reply to 
a query of ours-we may say that it is not sup· 
posed that any chemically-pure metal does in- \ 
crease in vol Llme during the act of changing 
from the liquid to the solid state. The three 
substances which we mention, however, water, 
cast iron, and type, all expand in passing from 
the liquid to the solid condition in a marked 
degree. The quotation which you make from 
the American E'ncyc}opedia, viz., Hin the cast .. 
ing of cylinders, the shrinkage of iron in co.ol· 
ing must always be taken into consideration," 
is not to the point, since it particularly states 
tha t the iron is cooling, and the change into the 
solid (ondition must be complete before the 
substance can cool at all. This you will per· 
ceive if you refer to the subject of latent heat 
in any textbook of physics. When a liquid i s  
in the act o f  solidifying i t  gives o ff  a great 
quantity of heat without any change of tern· 
perature. Thus water cools to the temperature 
of 32 deg. before any ice forms, and when 
ice is formed it is s till at the same temperature 
as the water in which it is floating, but you 
will observe that the ice could no! float if i t  
d i d  not increase i n  bulk in freezing. Ice i s  
approximately one· ninth lighter than water, and 
that one·ninth is the increase in bulk in solidi­
fying. Similar reasoning will apply to any 
o ther substance. Most substances contract in ' 
the act of solidifying, and are in the solid 

form smaller and denser than in the liquid i . form. The result is that the solid sinks in the 
liquid. If you place a piece of wax in a di:>ll 
and melt it-preferably such a dish as a test 
tube-the solid wax will remain at the bottom, 
while the melted wax overflows it; and this 
would be the case with the great majority of 
substances which can be melted by the appli­
cation of heat. It is probably true, as you 
say, that type metal owes its expansion to the 
antimony which it contain:>, but the case of I water is different. Ice formed from chemically­
pure water floats upon the water in the same 
manner as ice formed in any lake or pond. SO

.I 
much for changes in the act of solidifying. ' 
N ow, after the solid has been formed, it obeys 
the usual laws of expansion and contraction­
heating expands and cooling causes a .sub· 
:>tance to contract. It is to this change the 
quotation you make above refers. The shrink­
age of a metal in cooling must always be 
taken into account in making patterns for cast· 

Take a 
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with You 
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to 
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delight the heart or the amateur. Architecturally 
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l(odaks, 4 X 5 or smaller, may be taken 
into the grounds free by patrons of 
the exhibition. 

KODAKS. $5.00 to $97.00 

EASTMAN KODAK CO. 
Catalogue .free at the 
deale1s or by mail. Rochester, N. Y. 

"I have now re· 
ceived nine vols. 
of your Americana, 
and am more and 
more pleased as 
each volume is is­
sued. I have had 
occasion to exam· 
ine it considerably 
and have relied up­
on it for certaIn 
facts which I find 
to be authentic, 
a n d  thoroughly 
and interestingly 
stated. It is a work 
of high merit and 
must have a large 
sale." 
Jndge N. P, FRYE. 

Andover, Mass. 

FREDERICK CONVERSE BEACH;Editor of the Scien' 
tlfic American, Editor olthe Encyclopedia Americana 

"Your advanced 
ideas as expressed 
in the Americana, 
confirm the inl­
pression that the 
material Anlerica 
offers for such a 
work, has in the 
past been sadly 
neglected. 

,. 1 have no hesi­
tancy in saying 
that when the real 
ments of y ou r 
work become gen­
erally known there 
will be no library 
that will do with­
out the A m e r i­
cana." 

O.C. WYMAN) 
Wyman, Partridge 
& Co., 
Minneap'lis, Minn. 

HURRY-UP , NOTICE 
OUr readers are notified that the time is short to take advantage of the special Price now 

open to advance subscribers to the - , 

ENCYCLOPEDIA AMERICANA 
published nnder the editorial supervision of the Scientific American. 

Our belief that the time had come when the American people demanded an American 
Encyclopedia made by American scholars and specialists, and from the American point of view 
has been more than justified. Theordersreceived in advance of publication aggregate ' 

MORE THAN ONE MILLION DOLLARS 
An advance sale never before equaled in the history of publishing. 

. Incredible as it. may appear, o�r childret;', ed,!cated in American s�hools, taught by Ameri. 
can Instructors, and In ac<;.or;lance wl.th Amenc�n Ideas, have bee� c01l!pel.1ed to consult foreign �ghfeS

v
�!':

e
��:

.
ence forthe1r Information concernllig even our AmerIcan InstItutions, progress and 

To remedy this condition-to produce a National Work, which should bear the impress of 
the National American character-has been our aim and inspiration. 

. More than a thous�n4 American experts, each an aut�ority upon his subject} have con­
trIbuted the results of theirnpest scholarshIp, study and expenment to this great work. Prepared 
under the editorial supervision of the Scientific American, FREDERICK CONVERSE BEACH 
i ts Editor-in-chief, aS SIsted by the largest corps of distinguished editors, specialists and experts 
ever engaged upon a similar work, our readers may be assured thatit represents the highest type 
of modern scholarship, the latest results of modern scientific investigation. 

THE WORK-It is more than an Encyclopedia, it is an AnERICANA. The departments 
of American History. American Biography, American Literature, and such fields in applied 
philosophy and science as Government, Industries, Finance and the like which we can claim as 
essentially American, are treated more clearly and comprehensively than in any other work. Its 
65,000 subjects if written in the heavy wordy EngJislx style, m ight easily have been extended to 
'0 volumes; but the American system of condensatitin has enabled us to cover the entire field of 
Twentieth Century KnowledgeJn Sixteen Royal Octavo Volumes. In its mechanical details, 
paper, binding, maps, plates and illustrations, it is superior to any work of its kind in existence. 

THE PLAN OF SALE which we have adopted has been devised for the purpose of giving 
those who order in advance of publication the benefit of the lowest wholesale price. We thus 
enable the intelligent and prompt purchaser to assist in making the first distribution of the 
AMERICANA a success, and we compensate him by giving him a great reduction in price in 
return for this co.operation a nd assistance. 

I,et us tell you more about this great work and our new and novel plan of sale. 
A postal card addressed to 

THE SCIENTIFIC AMERICAN COMPILING DEPT. 258 FIFTH AVENUE NEW YORK, N. Y. 
will bring you sample pages, and full information about the work, the price, and the plan of sale 
to advance buyers. As the work is now nearly completed the special price offer will soon close. 
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At last we can give it to you: Just what you have been looking for­
A thoroughly reliable Electric Lamp that fits in the vest pocket 

IF you wish to fln� a house number at night; it you wish to find an article you 
have dropped j If you wish to avoid dangerous placeo in dark streets, Just 
"press the button" and you have an instant, brilljant lijht. Will givt: eighl 
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battery only 25c. Address Dep t . 60. 
EJ,F;CTRIC UTILITY MFG. CO. 

Ings. But iron and type metal are the only 
metals which actually expand on solidifying, 
and which therefore may Ge employed for mak­
ing exact l'l'PI'OdlJ('t ions of the fine lines and 
markings upon a mold. Lead, tin, etc., contract 
in solidifying, and always present rough sur­
face8 in casting. 

(9386) R. M. asks: 1. Would you ex­

plain the difference Getween the automatic: cut­
off engine and the flYGall governor engine'! 
A. The difference in the two styles of engines 
is in the method of con trolling the admission 
of steam to the cylinder. The governor of the 
automatic engine controls the cut-off point of 
the slide valve, while the fly Gall governor con­
lTol< the throttle valve only, in ordinary slide­
valve engines, and also the cut-off in engines 
of the Corliss type. 2. EX!'lain the term sharp 
cut-off as used in reference to steam engine 
cylinders. A. A sharp cut-off is a quick action 
cut-off, as in the Corliss type and in some 
special designs of the slide-valve type. 3. 

Hot or cold, 
Rain or shine, 

will enable you to enjoy life 
out-door s as well as in. 

In New York alone over 
300 physicians wear it. 

Can your health afford to disregard 
such endorsement? 

DR. JAECER'S 
SAMITARY WOOLEN SYSTEM GO. 
New York � 306 Fifth Ave.; 157 Broadway. 

Brooklyn: 504 Fulton Street. 
Boston : 230�32 Boylston Street. 

Philadelphia: 1510 Chestnut Street. 
Chicago: 82 Sta to Street. 

Agents in All Principal Cities. 

What are the mechanical differences lJdw('en 
a high-speed engine and an ordinary engine', 
A The high-speed engines arc generally of 
the automatic type with short stroke, and per­
fection of the moving parts required GY high 
speed. 4. What is the pressure of water per 
square inch of surface in the change from a 
liquid to a �()lid ': Does the p ressure increase 
for each degree of change of temperature from 114 Bnd 116 ER.t Twenty.third �tr"et, New Yorl' City 3D to 32'1 Is the contraction the same fO! 

;:::::::::::::::::::::::::::::::: ___ ...:.::..::...;::._::_:::: .... ..:::::::::::::::::::::::::;:. . .;- each degree Gelow 32? A. Water Geing in-
compressible, its pressure becomes immense, 

JEFFREY ELEVATING--CONVEYING--POWER TH:o;Ec;�a�o��,���,
.
,�O. and will Gurst the stronge�t vessels, if confined. 
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ever. Can be returned if 
not satisfactory. 'l'ry it 
and be convinced� 
The Burl� Index (�o •• 
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will do business 866 days this year. He will 
make it warm for paint wherever he finds it. 
A good deal of it will blister, peel, crack and 
fw:le under his merciless beating. There is one 
paint that does not fear his touch. 
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years. Their economy and durability com­
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to your requirements Branches In principal cities. 
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Water contracts from 39 deg. to 32 deg, and 
suddenly expands aGout one-tenth of its Gulk 
in freezing, after which contraction continues 
lly fall of temperature at a greater rate per 
degree than any otk". solid-a Gout 0.033 of 
an inch per degree in one hundred feet. 

(9387) B. W. N_ asks: Would you 

kindly explain the following question through 
your column of Queries and Answers? Why 
does not the sum of the included angles of a 
triangle equal 180 deg.? I had Geen taught I THE COWBOY 
that the sum of these angles always equaled AND THE COLT 180 deg., Gut I read in a GO ok on astronomy 
that if imaginary lines Ge drawn from the 
sun to the star Sirius, and from Sirius to the 
polar star, and from the polar star to the sun, 
forming a triangle, the sum of the angles 
formed GY these lines did not equal 180 deg. 
A. The theorem in geometry is that the sum 
of the three angles of a plane triangle is equal 
to two right angles. From this value there 
is no deviation; you may consider it abso­
lutely correct. It is also a geometrical theorem 
that the sum of the three angles of a spherical 
triangle is greater than two and less than six 
right angles. Hence the angles included GY the 
three arc" of circles drawn upon the celestial 
sphere from the sun to the star Sirius, and 
from Sirius to the pole star, and from the 
pole star to the sun again, need not and do 
not equal 180 deg. The position of the pole 
star and Sirius with reference to each other 
does not chang-e to any great degree, Gut the 
sun is changing its position with reference to 
these two stars every day in the year, and 
twice in the year must Ge upon the circle of 
the celestial sphere which passes through Goth 
these stars, and at these times no triangle i� , 
formed GY til" three Godies, for they lie on the i 
same circle. At all other times during the' 
year there will Ge a spherical triangle formed 
GY the three Gollies, the sum of whose angles 
is continually changing Getween the limits 
specified in the theorem quoted aGave. 

(9388) E. R. E. writes: Can you tell 
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COLT REVOLVER because it' 
never fails him in the hour of 
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ready for instant action. 
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write us. We can furnish YDU with a prac. 
tical powerful motor ready to set up in )our car, with working drawings 
of any of the Standard makes of cars. Full protected patents allowed 
BRENNAN MFG. 00. SYRACUSE, N. Y., U. S. A: 

SDangenberg's Steam and 
me how much water would Ge discharged at Electrical Engineering 
the lower end of a pipe 18 inches in diameter By E. SPANGENBERG, M. E. 
and 100 miles in length with a fall of 800 I former �u-perm1e"f1dent of the St. Louis 

. . ' . School of Engmeermg. 
feet III that dIstance? How much dIfference Containing 1.035 Questionsand An. 
would it make if said pipe was 4 or 6 feet in swe,., WIth 64811Iustrat"lOns. 

. . .  . h PrIce, $3.50. dlallldl'r for the first few mIles, or untIl It I The best book on t e subject ever published. 
reached a fall of 100 feet then gradually can- GEO. A. ZELLER, Publisher, Estab. 1870. 
I ra,·tin.!! to 18 inch",·', Would water running 6S S. Fourth St. St. Louis, Mo. 

this distance keep in constant motion, or 
would it freeze if the pipe was on the surface 
of the ground; that is, abo cc ground 'I A. The 
pipe line of 18-inch pipe, 100 miles long, laid 
with a fairly even slope of SOO feet, should 
deliver 252 CUGic feet of water per minute. 
If 25 miles is of larger size to give full 
flow, the 75 miles of 18-inch pipe with 700 

I feet slope �hould deliver 275 CUGic feet per 
minute. The 4 or 6 feet pipe, with say a 
slope of 100 feet in 25 miles, will Ge too 
large and too expensive for a feeder to the 
75-mile line. If it is only 2 feet in diameter, 
it will supply 360 CUGic feet per minute, which 
will give an initial pressure to the long line 
equal to nearly 100 feet, and increase the 
flow of the 75 miles of 18·inch pipe to 300 
CUGic feet per minute. Such n. pipe line would 
not Ge "are against oGstruction GY freezing to 
several inches thick on the inside of the pipe 
in extremely cold weather and at times of low 
discharge. It should have some protection in 
your climate. 

The Cincinna.ti 
Upright Drills� 

If you are considering Up· 
rijl:ht Drills at all it witl pay 
y ou to investigate thor­
oUjl:hly 

The Better Kind 
which we make as a strict 
speCialty. Every modern 
improvement is embodied 
and every care for perfec­
tion has been used. 
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CONVENIENCE 
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Write ustor catalogue and 
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of battery. It rotates in either directicn and is 
reversed without changing connections. It is 
fitted with groowd pulley. Ptice 5(}c. Pos t -

(9389) F.  S.  K.  asks: 1.  I s  there any 

liquid Getter than water to use in a hydraulic 
of an oil gas Gench? A. The hydraulic main 
of an oil gas works should Ge charged with 
water only. There is nothing Getter. 2. Is 
there any part of the gas that is taken out GY 
its passing through the water of the main', 
A. A small quantity of tar and ammonia and 
possiGly sulphur are aGsorGed or detained GY 
the water of the hydraulic main. 3. What is 
the Gest sUGstance to use to purify oil gas'! i Cents 

, A Water from jets triculating through a bed. 
�-=-��n�hit:c��n1 1ti��co �I��:; ?l{��o\ta� �� 
speed regulator j 2 Small Dry Batterles and 10 

feet of wire. Price if; 1. PostagE and 
packing 30c. Send stamp for catalog. 
Ithaca Electric Novelty Co. 1 () f coke in a vprti('a I cylinder with the gas· 1 

passing upward is the best purifier for oil gas. Box 33, ITHACA, N. Y. 
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