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EXPANSION-JOINT.-R. E. VAIL, Mount I COMBINED BUTTON AND TIE-HOLDER. 
Vernon, Ohio. Mr. Vall's invention refers to -E. STEMPEL, Buffalo, N. Y. The object of 
pipe-lines; and his object is the provision of an this invention, relating to garment fasteners, 
improved expansion-joint arranged to allow free is to provide an improved combination button 
expansion and contraction of the pipe-line with· and 'tie·holder arranged to securely hold a 
out danger of leakage and to allow of readily scarf, necktie, or other similar neckwear in 
coupling the adjacent ends of a broken line place to prevent sidewise movement or creep· 
together. ing of the neckwear and to give a dressy ap· 

GARDEN IMPLEMENT.-R. TWOHIG, Sa. pearance to the wearer. 
IIna, Kan. In this patent the invention has 
particular application to means for securing 
pitchforks, hoes, rakes, and similar tools to 
their handles. The particular object is to 
provide means for securing the tools to the 
handle in such manner that there will be no 
possibility of the parts separating accidentally, 
thereby obviating the loss of time and liability 
to injury. 

POCKET-BALL-BEARING DOOR AND 
HANGER THEREFOR.-J. K. THOMA, Coop. 
erstown, N. Y. The purpose here is particu­
larly to provide a top and bottom ball-bearing 
for sliding cased doors and a ball-bearlll� for 
the upper portion of hanging doors, such a�' 
barn or car doors, and to so confine the balls 
that their travel on the door will be limited, 
while their traveling engagement with either 
the overhead or the lower track will be unob· 
structed. 

ORGAN-PEDAL.-E. M. HUGHES, Ashland, 
Ky. Definitely stated, this invention relates 
to pedal-keys for pipe-organs. The object is to 
provide a pedal or key which will work perma .. 
nently and absolutely without noise. The pedal: 
keys for organs and other instruments work 
free from friction and 0 bvia te noise and lost 
motion common with similar pedals. 

WHISK-BROOM.--H. L. HARRIS, New York, 
N. Y. The invention is an improvement 'n 
brooms, being in the nature of a rubbing attach· 
ment for use in removing spots and the like 
from garments. On the handle , of the broom a 
pad of absorbent material is secured. The pad 

DesIgns. 

DESIGN FOR A GLOVE.-F. SCHMIDT, New 
York, N. Y. The ornamental design in this 
glove consists of two bands of herring-bone of 
triple stitching on the back of the glove not 
quite parallel and coming together to a V­
shaped pOint at the bottom. Between the two 
'outer bands, equidistant a middle band is 
,Bti tched. It makes no connection wi th the 
other bands. The qesign is open at the top. 

NOTE.-Copies of any of these patents will be 
funiished by Munn .Ii; Co. for ten cents each. 
,Please state the name of the patentee, title of 
the inventiOn, and date of this paper. 

Busint$$ Ptrsonal wattts. 
READ THIS COLUMN CAREFULLY.-You 

will find inquiries for certain classes of articles 
numbered in conAAcutive order. If you ma,nu­
facture these goods writ" us at once and we will 
send YOU the name and arldress of the party deSir­
ing tijemformation. iIJ everyea:8e it i .. neces­
sary to give tbe number of the Inquh·y. 

m:UNN &, cO. 

Marine Iron Works. Chicago. CataloJrue free. 

.. U. S." Metal Polish. Indianapolis. Samples free. 

fo�IJ:�;:"fla:cfin�Uu�I��';" makers of cold storage 
includes a core and wrapper, both made of felt, AUTos.-Duryea Power Co, Reading, Pa. 
cloth, canvas, or like suitable fabric. In use 

Inquiry No. 4972.-For a self-winding machine. 
the pad may be saturated with benzine or other 
cleaning materials. B combining the pad ith Han�le & Spoke Mchy. Ober Mfg. Co" 10 Bell St., 
the broom a convenie� form of handle for

W
the 

Chall'rm Falls, O. 
broom is provided. I m!�:r':.�li.rn:·c�:;:Jt�·;;'l"J.ra�f£.mplete apparatus for 

UMBRELLA.-O. L. FOGLE, Columbus, Ohio. I Sawmlll machinery and outfits manufactured by the 
The object in this case is to furnish details Lane Mfg. Co .. Box 13, Montpelier, Vt. 
of construction for the frame and stick, con- Inquiry }lio. 4974.-For makers of paint, such as 
venient to manipulate for folding or expansion used on steamboats, smokestacks, etc. 
of the umbrella, adapt the frame and stick for AmeriCan inventions nell'otiated in Europe, Felix 
cheap manufacture, and enable the close fold- Hamburger, Equitable Building, Berlin, Germany. 
ing of parts of the frame, so as to reduce the Inquiry No. 497li.-For makers of sprinll'S, such 
same, forming a short, compact package, which "" nsed on small welghinll' scales. 
will j:Je readily packed in a trunk, valise, or We act as introdnctory agents and Cincinnati, 0., re-
other receptacle. presentatives. W. C. Linehan & Co .. CinCinnati, O. 

A WNING-HOOK.-D. W. CARR,' New York, cb��::1�lp�:C·h�1�1!l;th��r
ha�::..�:.cturers of ma­

N. Y. The invention relates to hooks especially Edmonds-Metzel Mfll'. Co .. Chicago. Contract manu­
designed for attachment to awnings, whereby facturers of hardware speCialties, dies, stampinll's, etc. 
to hang the awning and permit it to be taken Jnqulry No. 4977.-�;or, a machine for extracting 
down in a more convenient and expeditious man· lIber from sisal or hennequen plants. 
ner'than ordinarily and at the same time when Machinery 'designed and constrncted. Gear cuttinll'. 
a ttached to a support to insure its remaining The Garvin Machine Co.,U9 Varick. cor. Spring Sts .. N. Y. 
so unaer ordinary conditions of weather until Inquiry No. 497S.-For makers of castings for a 
purposely released, the hooks, however, being 4-cYCle engme. 
also adapted for, hanging curtains and garments Small parts of machmery maqe acnrately and 

on fixed hooks, eyes, rods, or bars. )Jromptly. Send sketch or sample. Albert Carlton, 
Camden, Mich. 

PARCEL-FASTENER.-B. COHN, New York, 
N. Y. In this instance the object is to provide 
a new and improved parcel-fastener arranged to 
securely tie the wrapper of a box or like re­
ceptacle in position without the use of strings 
anli the like and to give the parcel a fine and 
neat appearance. The device can be easily ap­
plied and cheaply manufactured. 

HOLDER FOR MINERS' LA¥P.-J. A. 
BROWN, Pocahontas, Va. In this patent the in­
vention has for its object the provision of novel, 
simple, and reliable means for detachably secur­
ing a miner's lamp upon the cap worn by the 
m iner, so that the lamp will remain in place 
until designedly removed, in spite of any acci­
dental displacement therefrom. 

COMBINED BODY-BRACE AND TRUSS.-
S. R. SHEPARD, Louisville, Ky. One of the prin­
cipal objects of the invention is to provide 
means adapted to be readily applied to, the body 
for strengthening and supporting the back and 
spine and also the chest and shoulders, as well 
as to provide means whereby the abdomInal 
region may be held in position with comfort and 
ease. The device .1s simple, and not likely to 
get ,out of order. It will not interfere with the 
free action of joints, muscles, or any other part 
of the body, and overcomes all tendencies to­
ward abnormal stooping or bending. 

PROCESS OF HARVESTING AND CURING 
TOBACCO.-J. B. UNDERWOOD, Fayetteville, 
N. C. This invention, has for its object a quick 
method of curing and preparing tobacco for 
manufacturing and of improving the color and 
stem of the leaf. It is put in operation by the 
use of a V-shaped knife attached to a pistol­
grip handle. The blade severs the leaf por· 
tion from the stem, leaving it attached to the 
stalk while the leaf is cured or dried out and 
freed from the stem at a much lower tempera­
ture and in shorter time, with more perfect 
color and without danger of sap coloring after 
curing. Expensive stemming is done away with 
and the taste and value of the product im· 
proved. 

PATENT FOR SALE.-Recently patented antivlhra­
tion bicycle handle bar. Novel, simple, cheap. J. H. 
Dunsfordt Winnipeg, Man. 

Inquiry No. 4980.-For machinery for atrRCting 
lIber fl'Om maguey plant .. 

Ill!'" Send for new'and complete catl>logu<l of Soientillc 
and other Hooks for sale by Munn & Co., 361 Broad way 
New York. Free on application 

Inquiry No. 4981.-For machinery for making oil 
Of peppermint. 

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

InqUiry No. 498'.-For a succe8Bful stump pUller. 
The largest manufacturer tn the world of merry-ilo' 

rounds, shooting galleri811 and band organs. For pl'ice. 
and terms write to C. W. Parker. Abilene, Kan. 

Inquln No. 4983.-For the makers of the "Star" 
paper wilight. 

Empire Br""s Works, 100 E.IWth Street, New York. 
N. Y., have exception!1.l facilities formanufatmring any 
article requiring machine shop and platinll' room. 

Inquiry No. 4984.-1'or haTd I'Ubb .... , "la8B or por· 
celain jars for battery u6e; to be r<jCtanlolular in shape 
of .pecl,,1 dimensions. 

The celebrated "Hol'Il�b,.-Al<ro,.d"-Patent ea.tet;v 011 
Engine i� built by the De La VeI'gne Ret\'IIfI!ratilill :Ma. 
chine COmpany. Foot of _t 13Bth StN!l!t, New York. 

In"ul�y No. 49S3.-For makers of pyrometers 
indlcl1tiug by colors. 

ManufjLcturers of patent articl8ll, dies, metal stamp­
ing, screw machine work, hardware specialties. machin­
ery and tools. Qnadl'lga Manufacturing Company, 18 
South Canal Street, C1;ifl8ll:O. 

Inqlurv No. 49l'!fi.-For makers of machines for 
making pressed, blown and plate glas .. 

Wanted-Revolutionary Documents, Autograph Let­
ters, Journals, Printa, Washinll'ton Portraits, Early 
American IlIustTated Mllgazlnes, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early {o's. Correspondence solicited. 
Address C. A. M., Box 77:;. New York. 

Inqulrv No. 49�7.-For a machine for .grinding 
pea :flour and a soap mold or presser. 

4 1e�?'!1i�� ��'Jof!.8ri';-1�%e���;.
s of paper board 

Inquiry No. 4989.-For lIrms handling the button 
and shell mountinll's. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid tbereto. This is for 
our information and not for publication. 

lLeferences to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in r�asonable time should be 
repeated; correspondents will bear in m�d that 
some answers re'quire 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 advpr­
t1sed 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 int�rest cannot be expected 
without remuneration. 

' 

Soientific Americfl.n Supplements referred to may be 
bad at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be di8tlnctl� 
marked or labeled. . � 

(9271) W. C. R. asks: Will you please 
tell me in your query column whether the follow­
ing problem can be solved by plaJIe geometry, and 
if ao, how? Through the middle point (0, Fig , 21 
of a chord draw two chords A D and B C. Connect 
A C and B n. Prove 0 R = 0 S. A. The problem 
may be solved as followS: 

In Fig. 1, A D and B C Any two chords cutting in O. 
M N any secant cutting A C in R, B C in P, A D in 
Q,andBD inS. <C= <'0. r,CRGsimilart. 
SlID, r, R G P similar r, 0 P L, r, Q H S similar 

r, O LQ . 
OR SD 
Z=y 

RP OP 
Z=y 

QS QO 
y=y 

Eliminate X, Y, Z from these equations: 
OR.QS.OP = SD.Q O .RP. 

Similarly, R Q • S B • 0 P = Alt. P S • 0 Q. 
Divide OR.AJI. RQ.RP 

S D • SB = P S • S Q 

Fig.L 

E 

half-tones, etc" may be treated and projected 
'illl the screen 'I That is, make a paper sUlli­
ciently transparent for projection purposes. 
Where can I purchase an attachment to throw 
soap-bubble films, etc., on the screen'l I wish 
to project the vibrations of the human voice. 
A traveling lecturer partly told me of an 
experiment to show what he called the forma­
tion of the clouds and cyclones, etc. As neal' 
as he could remember they used sulphuriC a,,", 
and potasium bichromate, iron filings, an" 
two other things that he could not remember, 
From this indefinite statement can you sng'­
gest the nature of this experiment or refer 
me to some work where I can find it described! 
As near as I could gather from his description 
it was to be projected with a stereopticon. A. 
The best and cheapest way to get a micro­
scopic and vertical attachment for a stereopti­
con is to have the people who made the stere­
opticon furnish you with it. Makers usually 
have a complete outfit for their instruments. 
To get one made at a distance would result 
in a misfit, to a certainty. Failing in getting 
one from the makers you can have the attach­
ments made by a machinist in your neigh­
borhood, and fitted to the instrument. lOll 
can obtain good cuts of these instruments 
from the books on projection: Wright·s 
"Light," price $2.00; Wright'& "Optical Projec­
tion," price $2.25; Dolbear's "Art of Projec­
tion," price $2.00; Mayer's "Light," price 
$1.50. All these are excellent and you can 
profitably get them all. They contain nearly 
all that one requires to learn to do good work 
with the lantern and descriptions of all the 
best experiments. These, with G. M. Hopkins's 
work, will equip you for service. Many optical 
Illusions are described in " Experimental Sci­
ence," which you have. "Magic," by A. A. 
Hopkins, contains many tricks which are of 
the nature of optical Illusions; pric'e $2,50, 
No opaque attachment for the lantern is on 
the market so far as we know. Any mechanic 
can make one from the descrIption in Dolbear's 
"Art of Projection," or from Hopkins's "Ex­
perimental Science," Vol. II, page 249; It 
presents no difficulty. Kodak films are not 
adapted for optical projection. A positive on 
glass should be made. For this, full direc· 
tions are given in Hopkins's "Experimental 
Science," Vol. I., page 319. Special lantern 
slide plates can be bought for making them. 
Pictures from books cannot be made trans­
parent enough to project in a lantern. They 
should be copied by photography, first making 
a negative and then a positive on glass as with 
any other subject. The method of projecting 
soap films is shown by a cut in Wright's "Opti. 
cal Projection," page 326. The only apparatus 
req uire d is a ring of wire 2 to' 4 inches in 
diameter and a soap-bubble mixture which is 
described in all the books we have mentioned. 
The method of projecting clouds on the screen 
by chemical action is given in Dolbear's "Art 
of Prlljection." It Is done by unequal chemical 
action forming absorbent layers in the cell. 

(9273) J. P. R. says: In order to 
settle an argument would you please answer 
the following question in your "Notes and 
Queries" column: Is it safe to burn coke 
under a boller, particularly an upright? A. 
Where the grates are properly arranged, coke 
makes the most admirable boiler fuel. 

(9274) E. S. P. says: Please reply in 
"Notes and Queries": 1. Is the Texas boll 
weevil a flying beetle at any stage of its develop­
ment? A. The cotton-boll weevil exists In 
four stages, namely, egg, larva, pupa, and adult. 
In the adult stage the insect has wings and is 
capable of flying to some extent. 2. If not, 
why cannot it be reduced by substituting' upon 
infected fields other crops than cotton, thus 

I 
depriving it of food and breeding place, or by 
letting the ground lie fallow? A. In view of 

FI 2 the fact noted above that the weevil can 'fly, it g. • is impossible to eradicate it by allowing land 
Clt. A R = Mit. R N Lproducts of !legments of to lie fallow. Nevertheless, the powers of flight 
8 D . S B = MS. S N f chords of a circle. of the insect are so limited that many Texas 
Substitute : cotton planters find it of great advaI;ltage to ro-
a) MR. R N = R P .  R Q tate their cotton with other crops. 3. If it is 

MS. 8 N P::I . 8 Q winged, why has it not been spread by winds 
Fig . 2 is a special case of Fig . 1. etc., more rapidly? Does it go from field t� 
M N is bisected by O. P and Q vanish in O. field? A. As a matter of fact, the weevll Is 
R P = R Q = R 0, S P = S Q = SO, M 0 = NO, spread to a considerable extent by the wind. 

toprov� R 0 = 0 S. The new territory invaded each year, under nor-
EquatIOn a) becomes mal conditions, is about sixty miles. There is 
MR. R N = r 0: = (M_O -R 0L� 0 + ! g) _ no doubt, however, that exceptional conditions, 

M iii • /I N S 0 (M 0 + B 0) (N 0 ) like the storms preceding the Galveston cyclone 

(H
(M g-=-:_�J�� � R

S 
00» of September 8, 1900, have caused a great deal 

__ + __ i ( more than this normal spread. 4. If it sim-
MOo - R O' MO' - 8 O' ply crawls, does it gain access to the boll from 

Ii O' S U· the ground by climbing the stalk, and can it 
By composition pass from one plant to another on their 

MO' M O' branches? A. The insect reaches the fruit 
R O' 

= 
B U· of the plant, either boll or square, almost alto­

= S"i5O 
=S 0 

Q. E.D. 

gether by flying from one plant to another. G. 
Will it attack in preference plants at s ome cer­
tain stage of growth, thus avoiding adjacent 
plants, either older or younger In growth? A. 

SimIlarly E M = F N. 
Solution by L. Leland Locke, Instructor 

Mathematics, Adelphi College, Brooklyn, N. Y. 
in !:s 

d��in!a��� ��O�!:g 
f����o�p�!e 

I��t��n
c:���� 

Since the above solution was completed, we 
notice a number of other solutions, different from 
the one given above, in Amer. Math. Monthly. 
JanuarY,lOOl. 

be said that the weevil has any preference as 
far as the stages of the g rowth of the plan t are 
concerned. 6. At what stage of growth is the 
plant most attractive? A. This question is 
partially answered under No. 5. There is no 

(9272) E. E. B. asks: I wish to, pur- preference of the weevil for any particular stage 
chase the cheapest and most efficient opaque 

FOLDABLE PAPER BOX.-M. HIRSCH, New' 
ark, N. J. The present invention relates to 
improvements in paper boxes; and the object 
of the inventor is to provide an improved box, 
the blank of which is cut from a single piece 
of paper stock and is adapted for assemblage 
into a complete article without the use of 

ce
1�?o'Arlr�':-;;��!?8:-For machinery for making attachment for the lantern. Refer to some 

dealer. Is it possible to use the film of the 
in�'���JJfn��'; l:,.ri;.;;ii:?�a�tEA',e:J"':��� �t;'.n:�� kodak for projection in the lantern without 

of the plant, but there is a preference for the 
stage of development of the fruIt. They prefer 
the forms or squares (Immature bolls), and will 
always work upon them to the exclusion of the 
bolls as long as the supply is sufficient.-F, H. 
Chittenden, Acting Entomologist, U. S. Depart· 
men� of Agriculture, Washington, D. C. muellaglnoll8 material. 

or manufacturer. transferring it to glass? In other words to 
Inquiry No. 499�.-For makers of entire machin. use the negative film in the lantern. Is 

ery used in makin� sulphur matches, Including splitting th tI ith hieh d ts andpreparuIaofeWCk. • ere any prepa ra on w w woo -cu , 
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(9275) G. B . writes: In an encyclo-
pedia I find the statement that red, green, and 
blue are primary colors, and that they can­
not be resolved into other colors nor produced 
by combining other colors. In discussing the 
subject a little further on, you state green i s  
produced by combining yellow and blue, which 
is a contradiction of your first statement. I 
therefore take it that green can be resolved into 
yellow and blue; hence why do you say the 
primary colors cannot be resolved into others? 
A. We are not able to see the contradiction in 
the two statements that "red, green, and blue 
are primary colors" and that "green is pro­
d\lced by combining yellow and blue." Both 
are facts. Red, green, and blue are taken a� 
primary color sensations by most modern writ­
ers, in accordance with the theory of the 
late Prof. Helmholtz, who was first in author­
ity upon physiological optics. These colors sat­
isfy most tests of a good working theory in 
this subject. There seems to be no better the­
ory before the scientific world for acceptance. 
Until a better appears, It is not probable that 
this will be set aside. It is now found in 
almost every textbook of optics. An easy 
experiment may be performed with lights which 
Illustrates the theory. Take three colored 
glasses or gelatines, a vermilion blue, an em­
erald green, and an ultramarine blue. Project 
these side by side on a screen, each by a separ­
ate lens, so arranged as to be m ovable; a cir­
cular form is perhaps more convenient for the 
experiment, and the projection may be so that 
the three circles are tangent to each other. 
Now move the lenses nearer together, so that 
the disks of colored light overlap. Do not 
ha ve the disks themselves overlap, but the 
projections of the disks are to overlap. The 
red and the green light combine to form some 
shade of yellow, the green and blue form' some 
shade intermediate between these shades, and 
the red and blue form some shade of purple. 
Where the three overlap you will have white, 
if the original colors were what are required 
by the proper spectrum tints. There are many 
other tints in sets of threes which will form 
white, but this set has been taken as on the 
whole the most satisfactory, and will for the 
present at least probably not be dtsplaced. 
Now as to the statement that "green is pro­
duced by combining yellow and blue." Make 
one solution of potassium chromate, and another 
of copper sulphate, to which add ammonia till 
a rich deep blue color is obtained. Put these 
in vertical tanks or flat-sided bottles, and 
project as before. When the disks overlap, It 
is found that the combine!! disks give white. 
But if the light is allowed to pass through both 
solutions to the screens, the color on the screen 
is green. There is evidently something here 
to be studied. Test the two lights with a spec­
troscope or projecting prism. The yellow of 
the potassium chromate is found to transmit 
red, yellow, and green of the spectrum; the 
blue of the ammonio-sulphate of copper trans­
mits green, blue and violet of the spectrum. 
FJach absorbs what the other transmits with 
the'exception of green, which is transmitted by 
both liquids. Green is the only portion of white 
light which can get through both liquids, and 
therefore a mixture of these colors always looks 
green. It is only in this sense that a combina­
tion of yellow and blue produces green, that is, 
by absorbing all other colors, green alone re­
mains. If the yellow and blue lights ar'" com­
bined by mixture, not by absorption, white i s  
produced. Both statements are facts. Each 
requires Its proper interpretation. 

(9276) S. H. asks: What is the rela-
tive increase of power as you near the focal 
end of a lever? To illustrate. Suppose the 
lever is 10 feet long and fulcrum is placed 24 
inches from focal end, then to 18 inches and to 
12 inches, what is the rplative increase of pow­
er of the several positions as you approach the 
focal point? A. 'I'he mechanical efficiency of a 
lever is the ratio of the two arms, or dis­
tances from the fulcrum to the power and to 
the weight to be moved. If the lever is 10 
feet long and the fulcrum is 2 feet from one 
end, the weight arm is 2 feet and the power 
arm is 8 feet. The weight is four times the 
power. If the weight arm is reduced to 1 foot, 
the power arm becomes 9 feet, and the weight 
will be 'nine times the power. In the same 
way the value of the lever in any case is de­
termined. The ratio of the power to the weight 
is the same as that of the power arm to the' 
�'eight arm. 

(9277) S. S. W_ asks: Will you in-
form me whether It is possible to raise the 
temperature of water any number of degrees 
)y agitating It in a cylinder revolving at a 
,apid rate, if there are any impediments within 
'he cylinder to break the water? if so, how 
1igh a temperature could be reached, and is it 
Jetter to revolve the cylinder or a rod through 
;he center to which the breaks are attached '! 
'\. It is not only possible to raise the temper­
lture of water by agitating It, but this always 
lccurs. The water at the foot of a fall is 
lVarmer than at the top, as has been proved at 
"iagara Falls. When the agitation takes place 
n a cylinder properly prepared for measure­
nents, the amount of heat required to raise 
1 pound one degree can be determined, and It 
s by this method that the work was done by 
roule, upon which all steam engines are con­
;tructed. The heat unit is the quantity of heat 
'equired to raise one unit weight of water one 
legree, a unit in constant use in engineering. 
)ne pound of coal will produce on the average 
l4,OOO to 15,000 heat units. 

Scientific American JANUARY 16, 1904. 
(9278)' L. ,F. H. says: What is the raphy? Should It be a rather fine powder er I ring, very nearly, since the arms are usually 

method of piping now employed in the two- coarse'? What is the best coherer to make anp very light as compared with the rim. The 
cycle engines in order to exhaust them under u&e for experimental purposes? Is there any \1 

R2 r2 
water? A. The action is somewhat similar that don't need decoherers? If so, what? How formula for this is I --- X M, in which M 
to that which takes place in the steam en- big a spark should 1'h-pound s. c. c. B. & S. No. 2 
gine. Exhausting a steam engine under water 35 copper wire give? How far will 1'h-inch is the weight, R the radius of the outside of 
is a very bad plan to follow, not counter- coli work a coherer? What size spark is used the rim, and r the radius of the inside of the 
balanced by any advantages. In striking water to Signal across the Atlantic? What current is rim. See SCIENTIFIC AMERICAN SUPPLEMENT 
the steam is condensed and a vacuum is used in primary? Can more than one induc- No. 891 on centrifugal force as applied to re­
formed, the water immediately fills the tion be connected in series? If two 1 'h-inch volving machinery, flywheels, etc., price 10 
exhaust' pipe, and if the pipe is short, the colis are connected in series, would it give 3 cents mailed. Thurston gives for automatic 
cylinder also, unless there is a check valve inches, or how should they be connected? A. ASp 
in the exhaust pipe to prevent the water from Induction colis are made for certain length of engines the formula 250,000 --- = the 
flowing back. Moreover, there is a back press- spark, not for certain voltage and amperes of R2 D2 
ure on the piston equal to the atmospheric current. Wind the coli for spark, and then weight of flywheel, in which A is the area of 
pressure on the area of the exhaust pipe, which put on the current. The primary is always the piston in square inches, S � stroke in feet, 
may or may not be 10 per cent of the power wound in two layers of coarse wire from end p = mean steam pressure in pounds per square 
of the engine, according to the boiler press- t� end of the spool, which is mounted on the inch, R = revolutions per minute, D = outside 
ure used. The method of piping depends upon core, leaving the wires of the core projecting diameter of wheel in feet. This formula is 
the conditions present. somewhat from the heads, of the spool. You also applicable to belt-driven air compressors, 

should get a book of directions for coli making, I and to the differential conditions of the steam 
(9279) E. A. A. asks: 1. Is the and follow Its instructions. You will then be I and air cards of a steam-driven air compressor. 

energy in form of light in an inclosed furnace able to secure the sort of coli you desire. We In any form of compressors for air or ammo­
or under a steam boiler wasted? If not, how recommend Norrie's Induction Colis, price $1. nia, the compensating conditions of crank angle 
does It utilize Itself? A. The light given out One and a half pounds of No. 35 cotton-covered and opposite pressures must be considered anll 
by burning coal is the same thing as Its heat magnet wire may give as a secondary of a coli balanced in the complicated problem of f1y­
energy. Light and heat are the same thing, a spark of * to 1 inch long. As to your ques- wheel weight and size. The balancing of the 
so far as energy is concerned. Both are tions regarding wireless telegraphy, very little driving wheels of locomotives is somewhat com­
classed as radiant energy in all the latest is lmowt\ about the apparatus used for sending plex, depending upon their reciprocating 
books of physics. The light is but an incident signals across the Atlantic Ocean. Coherers weights in the longitudinal and vertical direc­
of an eye. If there were no eye the light are made with sliver or nickel filings in fine tion. The subject of flywheel weights and 
would not appear. 2. How are the 011 holes powder. You will find in 'our paper several sizes and counterbalancing locomotives is fully 
in the Morse twist drill made? A. We have forms of coherers. We can send you six papers discussed in Kent's "Mechanical Engineer's 
no knowledge of the special process used in on wireless telegraphy, or a dozen for that mat- Pocket Book," $5 by mail. 
making the 011 tubes in the twist drill you tel', which will give much assistance in the 
mention. You can address the inquiry to the making of an apparatus. Two colis of a half­
company making the drill and they will doubt- inch spark cannot be connected so as to give 
less give you the information. 3. How is the a spark of double the length. 

(9284) L. F. B. asks: Is there any 
reason why the -- and also the -- dry 
batteries, which are good, strong cells for 
automobile work, cannot be made more dur­best magnet steel prepared and what hardness 

should it have to take and maintain the strong­
est magnetizing? A. Magnets are made of 
any high-grade steel. Jessup's and Stubbs' are 
very good. The ends of the magnet are 
glass-hardened, the rest remains soft. 4. Why 
does the resistance in an incandes�ent lamp 
filament increase with the age of It and why 
does the efficiency fall at the same time? A. 
The resistance of an incandescent lamp fila­
ment increases with use because the filament 
becomes smaller. The carbon is gradually 
driven off and flies against the bulb, making 
it black. As the resistance increases the cur­
rent decreases, and if the lamp gets less cur­
rent It cannot give as much light, since It is 
not heated so hot II.S at first. 

(9280) G. W. B. says: 1. At what 
temperature will frost collect on glass if no 
moisture i s  in the air? A. Frost cannot col­
lect on the windows when there is no moisture 
in the air at any temperature. Frost is the 
moisture of the air changed to ice. 2. At 
what t.mperature will it collect when there is 
a quantity of moisture in the air, such as is 
ordinarily? A. Water freezes at 32 deg. Fahr. 
and frost forms at the same temperature. 3. 
If temperature, of a room is above freezing 
will frost collect on the windows? If so, at 
what temperature must the surrounding air 
be in order to keep glass warm enough to keep 
off frost and melt snow lighting on window? 
The idea is to keep the window transparent 
enough to clearly see through it. A. Frost 
may collect on windows when the air of the 
room is above freezing, since the glass is in 
contact with the outer air and is colder than 
the air in the rQom. The glass must be per­
manently above freezing to keep frost off and 
melt snow striking the windows. 4. What is 
the voltage and amperage of the ordinary cir­
cuit of lamps in a trolley car? A. If a voltage 
of 500 is used on III trolley car the lamps are 
usually of 100 volts each, and are placed in 
a series of five. 5. Is the current reduced by 
a transformer for this light circuit or taken 
directly from the main circuit? A. I n the 
case above each lamp gets its requisite voltage 
and all are lighted directly from the trolley 
current without transformation. 6. Would the 
heat generated from an ordinary electric lamp 
as used in a trolley car be sufficient to melt a 
wax candle, if it were placed against the 
lamp? A. The heat from an ordinary incan­
descent lamp bulb is sufficient to melt wax 
candles and to set' fire to paper or cloth left 
in contact with It for a long time. 7. Have 
you addresses of companies manufacturing 
condensers, as used with spark colis from '1'4 
inch' up? 'A. You can obtain condensers from 
any dealer in electrical goods. N early every 
week we have advertisements of such in our 
columns. 8. Have you a SUPPEMENT giving 
information on making condensers? A. SuP­
PLEMENT No. 1124, price 10 cents, gives the 
instructions necessary for making a condenser 
and a complete coli giving a spark of six 
inches. 9. Where can I buy or at what kind 
of place can I obtain tin-foil? A. Tin-foil 
can be bought from any electrical store. 

(9281) A. N. says: What size wire 
must I use to magnetize a wire core for an in­
duction coli, core being 7 inches by %, No. 
20? Annealed iron wire using 2 amperes, 20 
volts? Also at 1'h amperes, 27 volts? Also 
at 1 ampere, 40 volts, or what would be the 
best current to use? I have a 40-watt dynamo 
which I am going to wind for it. What current 
would be best to wind it for, for use on coli? 
What is the carrying capacity of copper wire in 
armatures, that is, sizes from No. 16 B. & S. to 
No. 30 B. & S.? Also carrying capacity of wire 
in fields from No. 16 B. & S. to No. 30 B. & S. ? 
E:ave you any SUFPLEMENT giving the above 
'carrying capacities� If so, what number? Is 
hard granular carbon, such as used in telephone 
transmitters, good for coherers in wireless teleg-

(9282) H. Fl asks: We have an elec- able? The cell as it is now made is soldered. 
tric light plant in our little city, direct cur­
rent, 220 volts, quoting us a price of 10 cents 
per thousand watts. How much will this quo­
tation cost us to run a 4-horsepower motor 
per 24 hours, as the city has installed this 
plant, and their engineer cannot give us the 
figures in horse power? A. An electrical horse 
po,wer is 746 watts. Four horse power would 
be 2,984 watts per hour, and for 24 hours 
would be 71,616 watts. This at 10 cents per 
1,000 watts would cost $7.16. 

The joint of course starts small independent 
action, and that starts leaking and vaporiza­
tion of the contents by the joint giving way. 
I have found this so almost invariably. It 
seems to me that a zinc cell could be made of 
seamless tubing, thus avoiding a soldered joint 
or lap. Better stili, the whole cell could very 
easily' be stamped or pressed out in one piece, 
as the common cartridge cell is pressed out. 
Is there any reason why this change in mak­
ing would not be vastly superior, and also 

I make the life of the battery considerably longer. 
(9283) E. S. B. asks the following; The manufacturers would also save in cost of 

questions: If in any of the past issues the I manufacture. A. The strong competition be­
following questions are explained, I would only j tween the makers of cells has reduced the 
be too glad to get those SCIENTIFIC AMERI- prices, but also unfortunately reduced the 
CANS; but if the Editor cannot refer me to a quality also. A good and durable dry cell Is 
back number, I will look for the answers in. very much to be desired. Your suggestions 
the columns of Notes and Queries. Explanation i seem to be of value. 

(9285) W. 8'. says: How can I chem-
of alternating current, two-phase and three­
phase current, and two-phase three-wire sys­
tem. What is meant by inertia, the moment ic,Wy treat Canton flannel and cotton draperies 
of inertia, and the inertia of a flywheel? How to make them non-inflammable? A. A com­
is the flywheel for an ordinary steam engine POSitiOD, to be used for theatrical scenery (or 
calculated? How is the flywheel of an air com- the mounted but unpainted canvas to be used 
pressor belt-driven calculated? How is a fly- for this purpose), and also for woodwork, 
wheel calculated for an air compressor, the air furniture, door and window frames, etc., is to 
compressor being connected tandem fashion to be applied hot with a brush like ordinary 
a steam cylinder, the air compressor in one. paint. It is �omposed of boracic acid, 5 
case being single-acting, and in another case i pounds; hydrochlorate of ammonia or sal-am­
double-acting? How is the flywheel of an am- moniac, 15 pounds; potash feldspar, 5 pounds; 

monia compressor calculated, having twin hori- gelatine, 1.5 pounds; size, 50 pounds; water, 
zontal steam cylinders and twin vertical 100 pounds; to which is added a sufficient 

ammonia cylinders, the cranks being set at 90 quantity of a suitable calcareous substance to 
deg. t o  each other, and the cylinders being dou- give the composition sufficient body Or consis­
ble-acting and in another case single-acting? tency. 
How is the balancing weight in the main driv- !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!!!!!!!!!!!!!!!!"!!!!!"!!!!!"'--­

NEW BOOKS, ETC. 
THE TENEMENT HOUSE PROBLEM. Edited 

by Robert W. DeForest and Lawrence 
Veillet. New York: The Macmillan 
Company. 1903. Two volumes. 8vo. 
Pp. 470, 516. Price $6. 

This book is published as a contribution to 
the cause of municipal reform. It embodies 
the result of the investigations made in con­
nection with the work of the New York State 
Tenement House Commission, appointed by 
President Roosevelt when he was Governor of 
the State of New York in 1900. It also includes 
the Tenement House Law as amended, and an 
introduction bringing down the history of tene­
ment reform in New York to 1903. The work 
is filled with illustrations showing typical con­
ditions in American cities, and It must be said 
that the volumes are put down with a sense 
of sadness that such awful conditions can .ob­
tain In a civilized city. There is, however, the 
brighter side to the subject, as the second 
volume in particular shows what is being done 
to ameliorate the very terrible conditions which 
exist In New York city. 

RADIANT ENERGY AND ITS ANALYSIS. Its 
Relation to Modern Astrophysics. By 
Edgar L. Larkin, Director of the 
Lowe Observatory, California. Los, 
Angeles: Baumgardt Publishing Com­
pany. 1903. 12mo. Pp. ll34. 

ing wheel of a locomotive calculated? A. Your 
college library must surely contain books giving 
the information you desire. Any work on elec­
tricity will define an alternating current; any 
book on physics will define inertia. Any teacher 
of physics in the college can help you, an:d a 
technical college surely is provided with appa­
ratus for illustrating all these points. An 
alternating current is one which changes the 
direction of flow, at regular intervals. A cur­
rent of 60 alternations would change 60 times 
per second, and would have 30 cycles or com­
plete changes from positive to negative and 
back again. "Phase" expresses the relation of 
the e. m. f. t o  the current. In a single-phase 
current the pressure rises from zero to a maxi­
mum, falls to zero and to a negative value 
equal to the maximum positive value, and rises 
to zero again in each cycle. This current serves 
a two-wire circuit with a single pressure. A 
direct curreilt dynamO' would give this current if 
the commutator were replaced by rings. A two­
phase machine has connection made with the 
armature colis, so that two single-phase cur­
rents are taken from it at the same time for 
two different currents, but the time of greatest 
pressure in one is the time of zero pressure i n  
t h e  other. The phases a r e  180 deg. apart. A 
three-phase circuit has theoretically three circuits 
of two wires each, and the pressure on any one 
is 120 deg. from those on either side of It. You 
will find the whole matter fully explained in 
Sheldon's "Alternating Current Machines," 
which we can send you for $2.50 by mall. In The information presented in this book orig­
a two-phase system four wires are required inally appeared in the form of a series of ar­
for the use of both phases separately. Iner. ticles on radiant energy and its analysis in the 
tla is the tendency of a body at rest to remain San Francisco E!Kaminer. Starting with an 
at rest, and of a body in motion to remain in introductory chapter on radiant energy and on 
uniform motion in a straight line, unless com- wave motion, Prof. Larkin passes to spectrum 
pelled to change by some externaT force. The analysis and the spectroscope, showing just 
moment of inertia is the force necessary to how important to the modern scientist the 
give a body a unit angular velocity in one spectroscope has become. A chapter on Fraun­
second. It is calculated for bodies of regular hofer's work explains the discovery of FraUD­
forms by formulas which y6u ·may find in hofer lines and their importance in the 
books of higher mechanics. A good simple solar spectrum. Indeed, the most important 
presentation of the subject may be found in chapters of this book are devoted to spectrum 
Stewart, and Lee's "Practical Physics;" Vol. I., analysis, for very good reasons, too, in a 
which we can send you for $2.25. 'I'he mO- 1 popular book of this kind. Solar spots are dls­
ment of inertia of a flywheel is, that of. a cussed'in a short chapter. Solar protuberances. 
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