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The charge far insertion wnder this head is One Dollar a 

line for each insertion; about eiaht words to a line. 

Advertisements must be received at publication ojJice 
<U! early as Thursday mornilltq to appear in the jollow­

inq 1veek's issue. 

Marine Iron W orks. Chic�o. Catalogue free. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., W-aterb'y. Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrln :B'all •• O. 
8chwaab Stamp &SeaICo., Milwaukee. Send for cat'g. 
Spool & variety turning & printing. H. H. Frary, Wa-

terbury. Vt. 
For Sale-Gasoline Engines.l to 25 H. P.j also cast­

ings. Duigo Engine Co., Portland, Me. 
Gear Cutting of every description accurately done. 

The Garvin Machine Co., Spring and Varick Sts.,N. Y. 
FE R RACUTE Machine Co .• Bridgeton. N. J. Full 

hue of Presses, Dies ahel other Sheet Meta] Machinery. 
Hub, spoke, wheel, bend1ng, and handle machinery. 

Single machines or full equipments, by the Defiance 
Machine Works, Defiance, Ohio, U. S. A. 

1.'he celebrated" Hornsby-Akroyd JJ Patent Safety Oil 
f1Jngine is built by the De La Vergne Refrigerating Ma­
chine Company. Fm t of East 138th Street, New York. 

�lhe best book for electrlCIans and beginners in elec­
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co .. publi.ber •. 361 Broadway. N. Y. 

Michigan Military Academy, 
Orchard Lake Michigan. 

Twenty-first year. Prepares for leading Universjties. 
Graduates are now in Harvard, Yale. Princeton, Cor­
nell. and University of Michigan. New gymnasium, 
50 x 100 feet. Addre •• Colonel Roger •• Supt. 

IRS 
llINTS '1'0 CORRESPONDENTS. 

Natne" and Add/'e"" must accompanv all letters 
or no attention will be paid thereto. Tills is for OUI 
information and not for publication. 

lCeferences to former articles or answers should 
give date of paper and pa�e or number of question. 

I nq n il·ie .. not answered. m reasonable time should 
be repeated.: corre.pondents will bear in mind tha1 
some answers require not a little research, and� 
though we endeavor to reply to all either by lette. 
or in this department. each must take his turn. 
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bouses manufacturing or carrying the same. 

Special "\Vritten InforJUation on matters 01 personal rather than general interest cannot be 
expected without remuneration. 

Scientific AJnerican SllppleJUents referred. 
to may be had at the office. PrIce 10 cents each. 

Roo ks referred. to promptly supplied on receipt of 
price. 

lllinerals sent �r examination should be distinctly 
mar ked. or labeled. 

(7502) C. V. F. asks: L Will you please 
tell me if the moon gives any heat? A, Certainly: the 
moon give. off heat. You will find a statement on 
this point III .. The New Astronomy," by Prof. Todd, 
price by mail, $1.50. This. however, i. probably heat 
which the moon has absorbed from the sun and af· 
terward radiate.. The part of the moon which is  near 
the close of its long night of two weeks is probably at a 
temperature of about 300° below zero. 2. Where are 
some of the best art galleries in New York? A. The Art 
Gallery of the Metropolitan Museum is probably the best 
III New York. 

(7503) F. D. B. writes: In a recent 
Notes and Queries column you gave the ingredients of a 
polarity tester that discolors at the positive pole. Will you 
please let me know what is used in the testers that give a 
purple discoloratiol\ at the negative poles? A. To pro­
duce a purplisn discoloration_at the negative pole prepare 
two solutioill' as foUow. : 

1. Alcohol . .............................. 10 parts. 
Phenolphthalein.. .. ............... .... 1 
Dissol ve and add 
Water distilled.. .. .. . . . . .  . • • • •  . ..... 110 

2. Water dis tilled. ... ................... 10 parts. 

Sodium sulphate.................. ... 1 

Soak blotting paper in No.1. Drain and soak in No. 
2. After this let it dry. To test pole of open circuit, 
lnoisten a strip of the paper and place the ends of the 
wires about an inch apart upon it. 

(7504) J. L. C. write8: 1 should like to 
know if there is anything about new hay to attract the 
lightning, as a number of barns have been burned by light­
ning this year after the hay was in. A. We have no ex­
planation to offer for the belief prevalent among farmers 
that barns are more frequently struck by lightning when 
full of hay. We have seen no statistICS on this point. We 
have seen other buildings struck by lightning while barns 
near by were unharmed. Until it is shown by figures 
that more barn6 are struck than other buildings, we 
would not attempt to account for this belief. It should be 
remembered that thunder storms are freqnent ouly at 
the season when barns are full of hay. 

NEW BOOKS, ETC! 
THE TELEPHONE. Outlines of the De­

velopment of Transmitters and Re­
cf.'iver". By William J. Hopkins. 
New York, London, and Bombay: 
Longrnan�, Gl'een & Company. 1898. 
Pp. 83. Price $1. 

This book gives a clear and connected explanation of 
the principle underlying the design of the telephone 
transmitters and receivers. It is not a descriptive cat,,­
logue ofins1:ruments. but deals with the facts and princi. 
pies in such a way that they will be easily and thoroughly 
understood. For this reason only those instruments have 
been described which have demon.trated their impor­
tance by long service or which seem to mark steps in 
the developmen t of the modern transmitters and reo 
ceivers. A thorough grasp of these principles will make 
it easy to apply them to the instruments. 

Jeitutific �mttieau. 
�overtisement$. I INDEX OF INVENTIONS 

ORDINARY RATES. 

Inside Pall'e, each insertion, - 1;') cents a line 
Back Page. each insertion, - - $1.00 a line 

GrF<>r some classes of Advertisements, Special and 
H iaher rates are required. 
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morning to appear in the followillil week's issue. 

AN ADVANTAGE OF BEING A 
SUBSCRIBER TO THE 

S(i�ntifi( Jlmtri(an 
By special arrangement, subscribers to 

the ScIENTIFIC AMERICAN can obtain the 

� i/;;',()p/l(JQe U /1 ZON-O-PHONE 
at once and pay far it on the installment 
basis. 

In thus making it easy to come into immediate 
possession of this wonderful invention, we believe 
we are conferring a favor on every one who takes 
advantage of the offer-and for these reasons: 

The improved Gram-o-phone Zon-o-phone is not 
only a great scientific curiOSity but an inexhaust­
ible source of home entertainment-as practical 
as a piano and a thousand times more varied and 
entertaining. 

The p,ano, banjo, or any other musical instru­
ment has its limitations, but so far as addressing 
the ear is concerned the improved Gram-o-phone 
Zon-o-phone has none. It sets in motion sound 
waves exactly similar to those vibrated by the 
originals, reproduces the same results-and to a 
degree of perfection simply marvelous. 

To confound the improved Gram-o-phone Zon-
0-phone with earlier and less successful methods is 
to judge the "long 
distance" lines of 
1898 by the tele­
phone of 1877. 

Its records are on 
disks of hard rub­
ber-fiat, circular, 
indestructible. 

They are made 
by a process which 
permits of unlim­
ited duplication 
without impairing 
their distinctness 
or brilliancy. 

Hence the pro­
prietors can afford 
to pay almost any 
price for a desir­
able record, as it 

Signed records by 
Moody-Depew-J efi'erson. 

can be copied indefinitely. The authenticity of 
every record is guaranteed, all later records being 
signed. They include those of 

g����
el.�o����W, �'iri: Ii'. 8;,!:;;t Talmage. 

�gf��;:'�tlf�.'i.�l, ����� �i�fi�fl'!"�lc., 
who will entertain you in your own homes exactly 
as they entertained you upon the platform. 

Sousa's band, including his most celebrated solo 
artists, will play for you. 

Operatic artists, comedians, story tellers, banjo 
players, male quartets, U coon singers," are in. 
stantly aYailable. 

And most wonderful of all is its simplicity. 
Practical and profitable for exhibition purposes. 
Many are making money with it. 

Price. improved Gram-o-phone Zon-o-phone, 
$25; records, 50 cents each. 

Special limited offer to actual subscribers to 
SCIENTIFIC AMERICAN, $5 cash and S3 per month, 
for seven months, records cash as ordered. The 
proprietors agree to refund the money, less ex­
press charges, if the instrument is not satisfactory 
and is returned immediately. For further parti­
culars, address NATIONAL GRAMOPHONE CO., 874 
BROADWAY, NEW YORK. 

Star * 
Lathes 

foot power 
Screw ... 

... cutting 
Automatic 
Cross feed 

9.and ll-inch .swing. 
New and Original Features 

Send far Catalogue B. 
Seneca Falls Mfg. Company, 
695 Watt:r St., Seneca Falls,N.Y, 

SECTORLESS WIMSHURST MACHINE. 
-This article gives directions for making. 4 illustra­
tion.. SCIENTIFIC AMERICAN SUPPLEMENT 11 31. 
Price 10 cent.. For .ale by Mum! & CO. and all new.-
dealers. Send for new CQ_t_a_IO_ g:.. u_e _. _______ _ 

I � C WER & FOOT I SHAPERS.PLANERS.DRlllS. 

... AT HE S. �,f�1,N;p�r.�� .?�TVLIJ�ul���� 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT I. 0, 

THE HALL 
BRASS PIPE WRENCH. 

A PERFECT TOOl, 
WITH FRICTION GRIP. 

BUS'llnlZ's for all sizes and shapes. 
Hil'(bly poll.bed pipe. made 

up witbout scar or injury. 
For Oirculars and P'I'ices 

WALWORTH MFG. CO., 16 Oliver St� BOSTON, MASS. 

For which Letters Patent of the 
United States were Granted 

SEPTEMBER 20, 1898, 
AND EACH BEARING THAT DATE. 
lSee note at cnd of Ii.t about copies of these patent .. ] 

Acid, making salicylo-acetic, L. Limpach ......... 611,014 
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A larm lock. E. N. Ca.e ............ .................. 611.212 
Alloy. aluminum. W. A. McAdam .................. 611,016 
Auger twisting machine. W. M. Hamilton .... .... 611,120 
Axles. hammers. etc.� to their handles, means 
Bact'�:J�tl��'tfae::Sl'.

f
p � �l�)����:::::::::::::::: �n:g�� 

Back pedaling brake. S. A. Randall ................ 611.147 
Back pedaling brake. H. Syme ...................... 611.154 
Bail attachment for .tone jar •• J. T. Gill .......... 611.033 
Barrel. J. C. E.tabrook .............................. 611.067 
Barrels. etc" rolling shoe for coal, J. F. Schmad-

eke ................................................. 611.080 
Basin and sewer trap. catch, G. H. Mowe .. ....... 611,074 
Bath tub. D. D. Buick.......................... .. ... 611.029 
Bath valve, shower, Demarest & Cunningham .... 611,064 
Beam, girder. and post, combination structural 

metal. C. M. Horton.............................. 611.202 
Bearing, antifriction, T. R. Garnier ................ 611.032 
Bearing. ball. P. Davie............................... 610.961 
Bearing, ball. J. McAlpine .......................... 610.970 
Bearing. biCYCle crank shaft. J. Morrison ......... 611,137 
Bed, extension, Furnivall & Martin ................ 611,115 
Bed. folding. B. Krellen.tein ..... .. .............. 611.128 
Bed. folding camp. R. Long ......................... 611.176 
Bed springs to cross wire bases, machine for at-

taching. J. P. Leggett ............................ 611.132 
Bevel tool. F. Lalferty . ............................. 611.129 
BlCycle driving gear. J. Howard .................... 611.170 
Bicycle frame. Nie. & Dunn ........................ 611.077 
Bicycle gear case, Nles & Dunn ..................... 611,076 
Bicycle .addle. J. B. McManu ....................... 611.221 
Bicycle umbrella .upport. H. J. Abernathy ....... 611.190 
BiC{f�r

r
.' .. :��:' .. �.r.���l���.�. �.���.����� .. ��:.'. � .. :� 610,956 

Boat. life. A. F. Pendleton .......................... 611.021 
Boiler. See Steam boiler. Wash boiler. 
BOller. Meier & Tidemann ... ...................... 610.969 
Boiler setting, steam, Kennedy & Williamson .... 611,219 
Bootjack. C. �'. Spaid ........................ " ....... 611.043 
Bottle o r lce ccrnpre ••• hot water. J. F. Morrill ... 611.207 
Bottle wa.her. H. W. E. Mentze .................... 611.180 
Bottles. etc .• machine for manufacturing, J. B. 

Vernay .................................... :....... 610.931 
Box. See D1splay box. Hat box. Paper box. 
Box cover brace and support, N. S. Nissen ........ 611,018 
Bru.h. D. B. Forward ................................ 611.114 
Bung. M. W. Shannon ............ ................... 611.224 
Calendar and whi.t counter. A. W. Mathews ..... 610.910 
g:::'�';e�.
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Cane from cars. etc.. apparatus for unloading 

.ugar. J. W. Bodley .............................. 611.167 
Car brake handle. E. C. Collin . ...................... 611.058 
Car construction, R. P. Lamont .................... 611,069 
Car coupling. A. Dougherty ......................... 611.066 
Car coupling. Hopkin. & Evan ..................... 611.124 
Car coupling. H. H. Warner ......................... 1'11.025 
Car door. W. R. EIIi . ................................. 610.940 
Car doors and sides, means for protecting, Jones 

& Hodl'(e ........................................... 610.990 
Car fender or guard. P. J. Poelman ................ 610.915 
Car heating apparatu •• J. F. McElroy .............. 610.997 
Car replacer. H. Miller ............................... 611.072 
Cars, seat recording device for passenger. N. M. 

Powell ............................................. 610.972 
Carpet fa.tener. E. F.. Webb ............. .......... 611.158 
Carrier. See Cartridge carrier. Luggage carrier. 
Cartridge carrier. T. E. Jack.on ................. .. 611.172 
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:�elotdi�g �£s�:m:lt��iiii£ng· chair:······ 610,945 

Chemical engine, T. Down .......................... 611,030 
Churn powers, means for regulating, Muore & 

Thurman .......................................... 611,220 
Cigar machine, J. Reuse (reissue) .... , .............. 11,695 
Circuit breaker for three wire systems, E. M. 

Hewlett ............................................ 610.903 
Circuit breaking switch, automatic, Bossert & 

Pomeroy ... ... ............ ...... ... .. .... ......... 610.887 
Circuit interrupting device, D. M. Moore .......... 611.206 
C1evi •• plow. C. A. Johns o n  ....... ................... 610,968 
gl�t��: fi�',��rir:8S

s
,
tj�W:J:�8�.����.:�:::::::: �lg:� 

Clothe. wri nger. W. Aab ................... ........ 610.882 
Coating upon surfaces, forming integral metallic, 

E. T. '1·homa ....................................... 610.954 
Coin controlled machine. J. G. MacPher.on . .... 611.071 
Coin holder. D. J. Cable .............................. 610.959 
Column. metallic. A. Nurick ................ ....... 611.019 
Comb. See Currycomb. 
Contact finger for controllers or electric switches, 

T. Von Zweigbergk .............................. 611.087 
Controller. T. VonZweigbergk. ..................... 611,090 
Cooker. heat retaining .tarch. J. E. Dann ......... 611.061 
Cork.crew. E. Walker .. ............................. 611.046 
Cor.et. T. S. Gilbert .................................. 611,116 
Cor.et attachment. E. young.� ..................... 611.168 
Cor.et. bu.t1e. D. Kop ............................... 611.068 
Cow tail holder. E. J. & L. M. Trapp ........... .. ... 611.156 
Cradle •• elf rockinl'(. R. D. King .................... 611.174 
8�m���g�: �'it�� r.'W��t;iroii:::::::::::::::::::: �lt�� 
Cultivator .craper. A .  C. Butler .................... 611,195 
Currycomb. J. D. Brainard .......................... 610.891 
Curtainllxture. window. W. W. Philips ........... 611,141 
Cuspidor bowls, supporting attachment for, G. 

E. J ohn.oll ........................................ 611.218 
Cutter. See Hog Ilosecutter. 
Cycle p�uts, housing for screw threaded, C. P. 

Bimer ........ '" ................................... 611.194 
Cyc1:� f��� ��iI:���. �����.�. ��i

.��n� .���.��: 611,210 
Damper operating mechanism, chimney, F. M. 
De.ftI�I:r;,'i,'i�\feiid ricks';ii '&: Read: :: : : : : : : :: :: : : : :: gl�:g�i 
Display box. counter, C. E. Davis .................. 611,()6.3 
Di.tiller. dome.tic water a J. E. Hick ....... ....... 611.123 
Egg�:r�h�tg:t!��1aMu�kwitz::::��::::::::::::: �M:= 
E�fr'IT�� ����y���1. 't-. �o�����:·.::·.::::::::::::::: �i�:i�i 
Dye and making it, brown, E. E]saesser ........... b1.1.111 
Dye and making it. blue black. E. EI.ae •• er ....... 611.112 
Electric battery. V. Jeanty .......................... 611.012 
Electric brake. J. B. Linn ............................ 610.908 
Electric controller. S. Harri ......................... 611.215 
Electric coupling. J. �'. McElroy ................... 611,000 
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Electric machine safety device, dynamo, E. M. 
Hewlett...................................... .. ... 610.904 

Electric meter. C. D. Ha.kin ........................ 610.899 
Electric motor controller. F. E. Case ............... 610.895 
Electric motors. method of and means for con-

trollin!< and cutting out. T. Von Zweil'(bergk .. 611.089 
Electrical di.tribution .y.tem. C. F. Scott ......... 611.151 
Electroplatlng apparatus, H. R. Boissier .......... 611.100 
Electroplating articles in bulk, apparatus for, G. 

Lan!<bein .......................................... 610.907 
Elevator. See Grain elevator. 
Elevator. H. J. Herren .............................. 610.901 
Elevator. E. A. Trapp ................................ 610.929 
Embroidering macDlne, G. BaulD .................. 611,097 
Embroidering machine jacquard mechanism, H. 

Hill ................................................ 611.011 
Excelsior machine, W. H. Brown .................. 610,893 
Fabric. See Plush fabric. 
Farm gate, swinging and sliding, J. Pratt ......... 610,916 
Faucet for cans, etc., vented, G. W. Banker ...... 610,885 
�'eed regUlator. boiler. C. B. Mitchell .............. 610.913 
Fence. M. Stelfee ..................................... 611.186 
Fence. wire. T. B. & C. T. Cu.ter ................... 610.896 
Fender. See Car fender. 
Fertilizer di.tributer. E. B. Rainey ................. 611,184 
Fibrous material from peat. producing, K. A. 

Z.chorner .......................... ............... 610.957 
Films, method of and apparatus for producing, 

J. W heeler ........................................ 611.047 
Filter. centrifugal. H. Chapman .................... 610.983 
Fire kindler, automatic, G. 1. Green ................ 610,986 
Fireplace. J. E. May .................................. 611.179 
Fireproof, compound for rendering substances, 

H. Gallinow.ky ................................... 610.964 
Fireproof concrete fioors, mould for, H. Foveaux 610,984 
Flu.hing device. W. Scott ........................... 610.977 
Folding chair. E. E. Allen ...................... ; .... 611.048 
:B'olding machine. M. J. Locke ...................... 611.070 
Frame. See Bicycle frame. 
Fruit jar or can. S. J. Dunkley ...................... 610.897 
Furnace. See Electric furnace. 
Furniture. combination. J. E. Plummer ........... 611.144 
Galvanic element. Krayn & Koenig ................ 611.175 
Game. J. H. & G. L. Tickner ........................ 611.086 
Gas from oil, apparatus for making, F. L. Mar-

tenette ............................................. 610.994 
Ga. generator. acetylene.· F. E. Bundy . . ....•.. . .• 610.937 

(Continued on vaue SIS) 
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EDUCATION Thou.and. have-
been helped to better pa '" po­
sition8 t�oul'h 

?ur.yste�of BY MAIL ID .tructloD 

$2 A MONTH 1'�:V8for& OoUegeEducationatHome. 
45,000 Students and Graduates. 

(Jlrcular FREE. State lubject you wtoh to otudy. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS 

80x942. 8craru:on. Pa. 

le8IDthe�atcn Trade 
JEWELRY and ENGRAVING. 

Address PARSONS' INSTITUTE, Horological Dept., 

Bradley Polytechnic Institute, PEORIA, ILL. 

SAVE�YOUR FUEL 
By using our ( stove pipe) RADIATOR 

With its 120 Cross Tubes, 
ONE stove or furnace does the work of 
TWO. Drop postal for proofs from 
promlnen t men. 

TO INTRODUCE OUR RADIATOR, 
where we have no active agent we 
will s ell at wholesal e price. Write at 
once. 

ROCHESTER RAOIATOR COMPANY, 
sg Furnace St" ROCHESTER, N. Y. 

Gas Blast Furnaces 
GAS PRODUCERS 

AND 
PRESSll:RE BLOWERS. 

Far lilustrated' Pamphlets. apply to 

AMERICAIli GAS FURNACE CO. 
23 John Street, New York. N.Y. 

WORKSHOPS 
of Wood and Metal Worker •• with­
out steam power, eqll;ipped with 
BARNES' FOOT POWER 
MACHINERy ___ -. 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
.sent on trial if desired. Oatalog Free. 

W. F. &. JOHN BARNES CO. 
1999 RUBY ST.. ILL. 

VOLNEY W, MASON & CO., 
Friction Pulleys, Clutches& Elevators 

PROVIDENCE R. I. 
PHYSICAL AND SCHOOL A 

INDUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
iT Oatal.oaue ll'ree. 

T��ls f�r Fino �r R�n[h W �rk 
Tool. that 
are 

AlOGUE FOR 1898. A hand .ome 
book containing 510�ageS and copious 
index. Pocket size x 4� inches, with 
rounded edges an stitched covers. 
Every workshop and factory in the 
country should have One. Sent by 
mail for 25 cents by 

MONTGOMERY & CO. 
101i Fulton Street. New York. 

7,000 Guns in Stock 
WE SELL GUNS of every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the poorest sportsman and an:­
gler. Write for prices, or ask us to 
send you our SportinK Goods Cat­
alogue. We load and sell over 

1,000,000 Hand Loaded Shells a Year 
Ask us to send you our price card Q 
of hand and machine loaded sheilS. 
We have 

The largest Gun Repair Shop in America 
We make guns, re�bore, re-stock, 
repair-in fact, alter a gu.n to suit 
the owner, and guarantee satisfac� 
tion. Write for prices. 

MONTGOMERY WARD & CO. 
Originators of IIItol20 Michigan Ave. 
the Catalogue BUJineJS cor. Madison St.,Chicago 

MENTION THIS PUBLICATION WHEN WRITING 
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