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�usiness anil ";!>ersonaL. 
The charge jor insertion wruter this head is One Dollar a 

line Jor each insertion: about eight words to a line. 
Advertisements must be received at publication o.:ffice 
as early as Thursday morning to appear in the follow. 
ing week's issue. 

Marine Iron Works. Chicago, Catalogue free. 
l'-'or logging engines. J. S. Mundy, Newark, N. J. 
'·U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co .• Chagrin Falls,O. 
Order pattern letters & figures from the largest varie-

ty. H. W. Knight & Son, Seneca Falls, N. Y" drawer 1115. 
Improved Bicycle Machinery of every description. 

'rhe Garvin Machine Co., Spring and Varick Sts., N. Y. 
Concrete Houses -cheaper than brick, superior to 

stone. .. Ransome," 757 Monadnock Block, Chicago. 
The celebrated" Hornsby-Akroyd" Patent Safety Oil 

Engine is built by the De La Vergne Refrigerating Ma
chine ('Almpany. Foot of East 138th Street, New York. 

'Jlhe best b60k for electriCIans and beginners in elec
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail, $4. _Munn & Co., publishers, 361 Broadway, N. Y. 

-Machinery manufactur:.e.rs, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. H Ran
some," 757 Monadnock Block, Chicago. 

IIr Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & CO., 361 Broadway, 
New York. lI�ree on application. 

ItS 
HINTS TO CORRESPONDEN'fS. 

Nallles and A d dress must accompanv all letter. 
or no attention will be paid thereto. Tills is for OUI 
information aud not for pUblication. 

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

Inq uiries not answered ill reasonable time should 
oe repeated: correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each must take his turn. 

Bu yers wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Sp ecial Written Inforlllation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific Alllerican Supplelllents referred 
to may be had at the office. Pnee 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent tor examination Bhould be distinctly 
marked or labeled. 

(7168) E. T. ask3: Why do you have to 
put in a magic lantern slide npside down to make it sbow 
right on the canvas? A. Because the rays cross III the 
lantern. 

�ill?erfisement$. 
ORDINARY RATES. 

Inside Page, each inset'tion - - 7:' cents n line 
Back Page. each insertion _ ••• $1.00 a line 

P/'"For some dasses oj Advertisements, Specia! and 
Higher rates are reqwire<i. 

The above are charges per agate line-about eig-ht 
words per line. This notice shows the widtb of the line. 
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ment, as the letter press. Advertisements must be 
reooi ved at Publication Office as early as Thursday 
morn ing to appear in the fol1owing week's issue. 

WO�tPau�!�����n�S 
lime and maney by using our 

Footan dRaM Power JIIacnlnerg 
SEND FOR CATALOGUES-

A-Wood-working Machinery. 
B-Lathes, etc. 

SDECA FALLS MFG. COMPANY. 
595 Water St .• Seneca Falls, N. Y. 

. POWER & FOOT I SHAPERS.PLANERS.DRILLS. 
.... AT H E S. �:��LNplp�I��P ��l�m�ul���� 
S>EBASTIAN LATHE CO. 120 CULVlRT ST. CINCINNAT I. O. 

THE HALL 
BRASS P IPE WRENCH. 

A PERFECT 'l'OOL 
WITH l'ItICTHlN GRIP. 

Busbings for all sizes and shapeso 
Hig"bly polisbed pipes made 

up witbout scar or injury. 
For Vircular s and Prices 

WALWORTH MFG. CO., 1 6  Oliver St., 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has th.s� Great Aduantages: 

The speed caD be instantly changed from 0 to 1600 
:�b::;!%�\� �� 8!:f;���:�t.s�q!:1�:fut�1� 
smallest or largest drills within its range-a won
derful economy in time and great saving in driB 
breakage. Send fot' catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., Rockford, Ill, 

Spinning and Twister Ring B lanks 
:S§� ��� 
�e� .5:g�a3 
&:.� s: 4�.e;3 Patent applied for. 
I=l �� �.se.s 

(7169) F. L. C. says: Please give me, The Billings & Spencer Co., DrawerS, Hartford, Conn. 

througb Notes and Queries, a recipe for a hard cement 
for bicycle tires. A. For bicycle tire cement, mix to
gether two parts pitch and one part of gutta percha. 
Melt over a water bath and use hot. 

(7170) E. Y. M. ask�: 1. What is the 
best way of cntting down a 500 volt current for charging 
storage b.�tterie. where a meter is used? A. 'l'he best 
way of charging cells from a 500 volt circuit is to use 
the current in a motor dynamo bnilt to give the current 
required, perhaps 10 amperes at Z5 volts per cell. 2. 
Will a rheostat made of German silver wire consume any 
of the current ? A. The rheostat affects current by its re
sistance, according to Ohm's law-current=volts divided 
by ohms. 3. How much and what size German silver 
wire shonld be used to reduce current to proper voltage 
for charging the storage cells? A. It is not economical 
nor feasible to reduce a 500 volt current for charging cells 
with a wire resistance of any kind. 4. Would iron wire 
do as well? A. Iron has about one-half the resistance of 
German silver, and, therefore, about twice as much, size 
for size, would be required for any resistance. 5. How 
many watts will be consumed in charging a 150 ampere 
bour cell? A. Two and one-half volts are required to 
charge a storage cell; hence 2'5xl50=375 watt bours. 6. 
To what voltage should the current be rednced? A. 2'5 
X the number of cells in series. 

(7171) L, C. T. says: Please send me a 
recipe for removing freckles from the skin. One that is 
not injurious, if such a thing is possible. A. Under the 
empirical title of "Albadermine," a process of removing 
tan and the milder variety of freckles, a foreign surgeon 
has devised the following: 

Solution A. 
Potass. iodid... .... .................. dr. ii. 
Iodine pur.. .. .. . .. . .. .... ... .. ........ gr. vi. 
Glycerine ....... . .. . .. . . ...... ......... dr. iii. 
Infus. rosoo............ . . . . • • . . . . . . . .  • oz. iv. 

DIssolve the iodide of potassium i n  a small quantity of 
the infusion and a drachm of the glycerine; with this 
fluid moisten the iodine in a gln.s of water and rn::' it 
down, gradually adding more liquid until complete solu
tion has been obtained; thm stir in the remainder of 
the ingredients, and bottle the mixture. 

Solution B. 
Sodre hyposulph. thiosulphate ........... oz. iss. 
Aqua rosre exot ......................... pt. i. 
Dissolve and filter. 

With a small camel's hair pencil or piece of fine 
sponge apply a little of " Albadermine A" to the tanned 
or freckled surface, until a slight but tolerably uniform 
brownish yellow skin has been produced. At the expira
tion of fifteen or twenty minutes moisten a piece of cam
briC, lint or soft rag with "B," and lay it upon the af
fected part, removing, 8queezing away the liquid, soak
ing it afresh, and again applying nntil the iodine stain 
has disappeared. Repeat the entire process tbricedaily, 
but diminish the frequency of the application if tender
ness be produced. In the course of three to four days to 
.. s many weeks tbe freckles will either have disappeared 
entirely or their intensity will be greatly diminished. 
"Summer freckles" yield very speedily tothi" treatment. 

Tools For All Trades 
You can't even think of a Tool that 
isn't mentioned in our 1897 Tool Cat
alogue. Every Metal Worker, every 
person interested in Machinery or 
Machinery t)uppJies, needs it in biS 
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amounting to ,10. 00 or over. 
MONTGOMERY &. CO. 

MAKERS AND JOBBERS IN 
FINE TOOLS, 

105 Fulton Street, New York City. 

l�r!�I�s,��! �re�!'!'r�����!r!!J�!t�el!1t!� 
us �����",,�n�n� 0'r!l,�'fo�1��� ��;,."t:!'iEdtg;���:� 
NO.1. ROLLING MILL MACHINERY FOR SHEET METAL 
No.2. TUBE AND WIRE MILL MACHINERY 
No.3. SILVERWARE AND COINING MACHINERY 
No.4. HARDWARE AND BRASS GOODS MACHINERY 
No.6. BICYCLE MACHINERY 

ADDRESS 
THE WATERBURY FARREL FO UNDRY & MACHINE CO. 

WATERBURY, CONN. "Queen" Builder's Transit 
$100 

IMPROVED TRANSITS AND LEVELS 
Graduated entirely on our large divid
ing engines. Special award at World's 
Fa.ir. All kinds of EnJj(ineering, Surveying and Draftin« Instruments and 
Materials. 220 p. Illustrated Catalogue 
mailed free only if this ad. is mentioned 

QUE�:N & CO., Il1c., 
1011 Chestnut 1St., Phillldelphia ------

TRANSITS AND LEVELING INSTRUMENTS. 

PLUM BERS' IRON LEVEL Wii\W::.hle '" I Ii ill :l���i: 
Iall of all piping. Price $2.25. Size 12 Inch. For book on the level 

C. �. RICHARDSON &. SON, 
I'. O. Box 977, ATHOl,. MA,.S .. U. 8. A. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Orl'.nted 

AND EACH BEARING THAT DATE. 
LSee note at end of list abouL copies of these patents.) 

Advertising device, J ... awrence & Hays ............. 585,ltJJ 
Air compressing apparatus, I. T. Dyer ............. 585,090 
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Astronomical apparatus, G. E. Henderson . . . . . . . .  585,032 
Badge, A. Datz ........................................ 584,770 
Bag. See Hand bag". Safety bag. 
Baggage handler, G. H. Wall ........................ 584,800 
Baling press, duplex roller, A. Schulze . . . . . . .. . . . . . .  584,899 
Bank, child's savings, J. T. Maher . . . . . . . . . . . . . . . . . .  584,948 
Barrels, casks, etc., apparatus for heating and 

drying", H. Dunham . . . . . . . . . . . ..... . . . . . . . . . . . . . .  584,861 
�:l�i��? �\�:���'T.

t
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Bearing, roller, J. F. Swinnerton . . . . . . . . . . . . . . . . . .. .  584.0CI4 
Bed, sofa, W. T. Rolph .................. .. .......... 585,122 
Bell, bicycle, C. H. Allen .. . , . . . . . . . . . . . . . . . . . . . . . . . . .. 1;84,764 
Bell, bicycle, Claybourne & Shiek . . . . . . . . . . . . . . . . . . .  585,022 
Bicycle, P. J. Berlo ........................... ..... ... 585,149 
Bicycle, L. G. H. Kinsman ........... ................ 585,107 Bicycle, C. H. Metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,04:1 
Bicycle, C. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,807, 584,808 Bicyclelbrake, I. Weise . . . . . . . . . • • . . . . . . . . . . . . . . . . . . .. 585,Om 
Bicycle crank, W. Dlebel. . . . . .. . . . . . . . . . . . . . . . . . . . . .  584,858 Bicycle lock, W. H. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  585,OM Bicycle luggage carrier, C. H. Lamson . . . . . . . . . . . . .  585,108 
Bicycle saddle, O. A. Tompkins . . . . . . . . . . . . . . . . . . . . .  584,90[) 

SOLD EVERYWHERE. 
WiUiams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (Barbers'), 

6 Round Cakes , 1 lb. , 40 cts. Exquisite 
also for toilet. Trial cake for 2c. stamp. Bicycle saddle spring attachment, C. H. Little . . . .  584,944 

II���l� :te:£��f. �Vj?�e�fgi'd�:. �:. �' .. :.��::::::.: ��:i�t . ���������������������� 
Bicycle support, C. A. Wade .. .. . ...... . . ............ 585,140 Bicycle trainer, I. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  584.989 Bicycle, tricycle, etc., D. E. Norton ..... .. ........ . . 584,888 
Bleachmg, etc., apparatus for, M. H. Smallwood .. 584,902 Block. See TaCkle blOck. 
Boiler. See Washboi1er. We can furnish the Latest Improved Eyelet Machines Boiler or other furnace, steam, E. Fales .... ....... 584.815 for making sboe eyelets and speeJal eyelets of all 

Ey�l�t matbin�s. 
Bolt heading machine, C. W. Durchschlag . . . . . . . . . 584,9'28 descrivtions. We are also bu Hders and designers 
�ggt s �;�'t'"����B:;f �dj��l:i��' fo'tiower 'for; 'j: W:' 584,997 of Special Wireworking Macbir.ery. 

Thompson . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  585,0l0 rli"" Send Jar Circular. 
Bottle. L. C. Adamson . . . . . .... . . . . . . . . . . . . . . . . . . . . ... 584,837 B & J 0 Bottle, F. '1'. ]fernandez ........................... ... 584.774 LA K E 0 H N S N, Bottle, non·refillable, W. H. Wellsteed . . . . . . . . . . . .  58b,14:l 
��;,;::n!�?i���8�:x�����'i;ox:··Miier·jjox·: 
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Box, W. M. Helbach . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. .  585,099 IIX TIox making machine, W. S. Moore . . . . . . . . . . . . . . . . .  584,825 
Box strap, ::l. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 585.020 ORE BREAKER, Box strap machine, Wolf & Ross ................ . ... 584,975 
Rracket. See Telephone bracket. S 0 Bracket and insulator, combined, G. W. Mead . . . .  584,823 team re Stamp 
��rJ\; bl���.�r��j';e����: .. �.���:: .�:
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Burglar alarm, O. E. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . 584,782 50 years experience as builders. 
Burglar alarm, Sutton & Steele . . . . . . . . . . . . . . . .. . . ... 584,798 GATES IRON WORKS, Bur

ifa�n��\ii'::. ��������.� .:�: .. �����. �����'.'�: .�:. 584,876 _�==::=�;JiII�D�e'!'.Pt. C, 650 EJEJton Aue., Chicago. 
Burner. See Hydrocarbon burner. .----.---------- --
���io�d(a�i��j;, g��.

e
�:;ri��it�:�.��·.·.·.·.·.·.·. ·.·.·.: �:I� On receipt of ten cents In stamps (practically 25% of re-

Cabinet, blank, A. M. Kinsel et a1. . . .. ' . . . . . . . . . . . . .  585,Oas tail price) we will send you one of our 
Calendar, G. A. McLeod . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584,955 lL I AU C E RBI TS 8��ct'fHg,� �'i�t\'i,"e, W�

i
h.�ifr��::::::::::::::::::: ��:l(l;f ".�- N CH 

Car construction, railway, W. P. Appleyard . . . . . . .  585,U73 .... � 
8:���gtW;il�mrO:,l;'W!i��: ::·::::���:���'.���:��� �:� �_"' __ ��!!E!$1 
8:� �f��f g:�g:" !i'r��f��Y:ay:'j;:W':FUiier:::: �:� Car seat,' H. Meier. . . . . .  . .. . .  .. . .  .. . . .  . . . . . . . . . . . . . . . .  585,042 Car wheel,J. S. Woodcock . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,806 
���� pl�y)���8: 1: �efr���::::::::::::::: ::::::::: �:�I Carriage bow support, C. F. Lydon et al. ..... ...... 5<4,884 
Carriage, foldinp baby, J. -Sale . . . . . . . . . . . . . . . . . . . . . .  584,898 
Carrial;(e, spring, A. B. Arnold . . . . .. . . ............. . 584,913 
8::riE�t����1:N�

a
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a
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Cellar ventilator. � N. Stanton ..................... 584.832 
Channel forming and preserving apparatus. E. C. Nichols . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . .  585,116 
8R���: 'l,I��le;�:·R':

a
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Churn and butter worker, combined, T. J. Howe 

cir;�ittreaker: 'mag'net'ie: 'w: ·E.· Harring·ton.' .
.
.
.
.
.
. :: �:3� Clasp. See Pail clasp. Clock case. A. Conkling.. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  584,923 

Clocks, sweep seconds hand train for, W. C. Sell-
ers . .. . . . . . . . . . . . . .. . . . .............. _ . . . . . .... . . . .  . 

Cock. gage, J. Stromvall......... .. ......... . ...... . Coin actuated machine, automatic, R. Lo !forte .. . Condenser, A. Hoberecht ............. ... ........... . Core box sections, machine for making, J. A. 
Crane ............................................... 584,854 Cork, dosing, Konold & Casper . . . .. . . . . . . . . . . . . . . . .. 584,941 Corn husker, G. W. Packer . . . . . . . . . . . . . . . . .. . . . . . . .  584,889 Corn husking machine, W. Gutenkunst . . . . . . . . . . . .  584,777 Corn huskmg machine. W. H. Van Schaick . . . . .... 584,973 Corn sheller cylinder, J. H. Gilman ................. 58&,093 Corset. L. E. Dill . ....... .............................. 585,150 

Corset, F. A. Hiekel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,778 
Coupling. See Car coupling. Rod section coup-

ling. Thill coupling. 
Crank, variable throw, A. Anthony . . . . . . . . . . . . . . . .  584,809 Crate for shipping wild game birds or poultry, C. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,700 

A fine cutting tool, perfect clearance. especially good 
in hard wood and for end boring. 

IT Send for Ch'cu]nl's " SA," l?ree. 
THE FO_RD BIT CO., HOLYOKE. MASS. 
SCIENTIFIC AMERICAN SUPPLE-
MENT.-Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be bad at this office t'or 10 cents. Also to be had of newsdealers in all parts of 
the country. 

Crate, fruit, A. S. Dimmick . . . . . . . . . . . . . . . . . . . . . . . . . .  585,158 Cu1fholder, G. Upson . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  584,007 I) Cup. See Medicine cup. _ Fa Cutoft'mechanism for water pipes, automatic, D. � SCIENTIFIC page &�j���,����n�iif.���i���::::::::::::::::::: m;m I ,-,
'
mO ON" JlUTO MATIC  aREASE nUp Dental handpiece. G. S,bley . . . . . . . . . . . .. . . . . . . . . . . . .  585,126 U � Dish, carving, S. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,OCn 

Displayer, hat, A. J. Tribolet . . . . . . . . . . . . . . . .. . . . . ... 584,006 It has beveled leather washer which insures 
Door lock alarm, electrical, P. V. Vandevelde ..... 585,138 a tight joint and smooth working. 
Door or W indow fastenint, device, I. V. Mead ...... &34,950 Washer can be expanded by adjusting a 

R�tB�i �i���:e�nJ: li: Cill���:�� '::::::.:: :'.:: '.::: �:�9 b�ttie £�:�g
r
��t ��d f�gntte�:�� c������� 

Drum , whistJe, O. R. NOble ..... .. . ......... ......... 5B5,003 is regulated bv screw. Th ese excellent fea-
Dry lOoods mck, J. P. Caldwe!l .... .............. ...... 584,011 tUres are leaders of others. 
DU��C:�I.� .. ��. �:�.��:� .�����'.��. �.�����:. �: . �: 584,787 If you are interested, talk to us. 
Dye, blue. M. Boni.£er ................................ 584,981 AMERICAN INJECTOR CO. 
Dye. green triazo, K. Jedlicka . . . . . . . . . . . . . . . . . . . . . . .  585,1 04 3 3 1  Congress Street W Detroit Mich Drnamo brush holder. J. H. Yearslell . . . . . . . . . . . . . .  584,912 , '" . 
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584,767 
field.. .. . .. .. . .  . .  .. .. .. . .  .. .. . .  .. . . .  . . . . . . . . . . . . . . . .  584,843 

Electric conductor, I. W. Henry . . . . . . . . . .  ; . . . . . . . . .  584:,936 
Electric current generator, therapeutic, E W. Chellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 584,853 
Electric meter. coin freed, Knight & Ellis ......... 584.879 
Electric motor controller, H. P. Davis .............. 584:,856 Electromagnet, C. P. Bostian . ....................... 584,848 Electrotherapeutical apparatus, F. J. Patten ...... 584,957 Elevator controller, Lenz & Newhall . . . . . . . . . . . . . . .  585,112 
���f��fv"e ':::l::�eGj\,�����. � .�.':.��.�::: ::::::: �:� 
Eyeglasses, cushion pad for, E. A. Parker . .. , . . . . .  585, 119 Fan, automatic, R. Steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,131 
Fan, ventilating, G. H. Barney . . . . . . . . . . . . . . . . . . . ... 584,917 
Fastener for gloves, etc., C. A. Pfenning . . . . . . . . . .  585,048 
Faucet, T. W. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584,891 
=c���.eS:'cl�m'Z�:. ��: : : : : : : : : : : : : : : : : : : : : : : : : : : :  f:a:M� Fence post, metallic, J, Y. Propst . . . . . . . . . . .. . . . . . .. 584,791 Fence stay, wire, D. M. Springer . . . . . . . . . . . . . . . . . . . .  585,052 
Ferric residue and apparatus therefor, treatment 

of, W. Mills ....... ... ................ .............. 585,044 
�g.r��1!i�· sis¥:rtri'y

t
��ftia�y�R��.'Xi!����:.�:: �:� 

Fire extinguishing system s. autom atic sprinkler 
for, E. F'. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585,128 

Fire kindler, N. MacDonald ... . ................ .... 585,Oll Fireproof construction, F. D. T. Lehmann . . . . . . . . .  585,111 
Fireproof fioor. J. Jameton . . . . . . . . . . . . . . .. . . . . . . . . . .  584,875 
�'ish trap, C. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,833 
Fluid pressure regulator, F. V. Barker ............. 584,766 
Fluid pressure regulator, E. O. Thompson . . . . . . .. 584,799 
Jg���I�����.�:-rWVJ'�ox:::::::::::::::::::::::::: �;�� 
l<'
Ol

�
i
fc�:.���.� .��':��. ������

i
.� .. �� ... :��:.:::.�:. 585,117 

Fruit drier, A. Fleckenstein . . . . . . . . . . . . . . . . . . . . . . . ... 584,817 l<'ruit drier, C. Fleckenstein . . . . . . . . . . . . . . . . . . . . . . . ... 584,818 
Funnel, B. L. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,900 
l<'urnace, III Fales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,816 
Game apparatns, E. P. Kennel . . . . . . . . . . . . . . . . . . . . . .  584,878 

(Oontinued on paall 14) 

Cb�r�'s a R�ason 
for Eu�rytbing, 

but tbere are many reasons lwhy all intelligent 
people should subscribe for tbe 

Sd�ntifit Jlm�ritan 
It is a weekly refiex of the whole world's scien

tific discoveries and transactions in Mechanics. 
Engineering, Chemistry, Electricity, alid, in fact, 
a faithful chronicle of scientitic matters relat .. 
ing to aU trade8 and professions. It is contributed 
to by the most distinguished writers and is regard
ed in every lan� as the leadinJ! 8cientific publica
tion. 

Noteworthy inventions and patents are recorded 
and explained in its pages. Nothing of interest 
to science or scientists is ever omitted from its 
columns. 

The subscription price is $3. 00 per year; six 
montbs, $1.50; four montbs, $1. 00. Remit bycheck, 
draft) or money order payable to 

MUNN & CO.. Publishers, 
36J Broadway, New York City. 

© 1897 SCIENTIFIC AMERICAN, INC. 



14 J titutifit !tutritan. 
Mac h i n e  

Mechanical & ArchHectural Drawing; Marine, 
Stationary and Locomotive Engineering;Sheet 
Metal Pattern Cutting; Plumbing; Electricity; 

��\
l
l���:�l, 3 l eo U R S E S :S�:il:l!: 

Engineering; Surveying and Mapping; Book· 
Keeping ;  Shorthand ; English Branches ; 
Architecture; Mining; Metal Prospecting. 

:/!l/o GUARANTEED SUCCESS. 
ree. Moderate. Advance or Installmenll. 
Oireultu' Fru; State subject you wish to study. 
IDbrndlonal Correspondence Bebooll, B01 942, 

A R M STR ONG 'S  * PIPE * TH R EAD I NG  
-A�lJ-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inc hes. 
Water, Gas, and Steam Fit .. 

ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. ,:-itocks and Dles 
U1U I'ersftllll acknowledged to be 
THE BEST. llT,sendjoT catalog 

THE ARMSTRONG MFG. CO. 
Jh·idgepOI·t, Conn. 

The Van Norman • • 
Universal Bench Lathe. 

A Lathe, Mi l ling Machme. 
Screw Cutter and UniverMal 
Grinder in one tool. 'I'he 
best tool made for all kinds 

..MttI ot' small work. Made by 
" '_ Waltham Watch Tool Co., 

SPHTNGFIEJ,U. MASS. 
lr Send JOT Catalogue 

CROOKES T UBES AND ROENTGEN'S 
rh
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d 11) about Crookes tubm. SCIENTIFIC AM'ERICAN SUPPLE
MENT. Nos. l S I .  189. 231'1. 243. 244, 792, 7 9 5 ,  

�g,�N�'�?C l?'�:ic�(�� �o:.(��, \S5af!,il l�?t;'l��f. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on CrooHes tubes and 
the experiments performed with them. Amon� tbem 
will be found Prof. Crookes' early lectures, detailing 
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tton with Roentgen's photography. Price 10 cents each. 
To be had at this office and from all newsdealeri'l. 

DENSMORE 
The BALL=BEARING Type=Bar Joints mark 

era in Typewriter Construction. 

__ li®:it OTHER SUPERIORITIES ..otll.,KOW1Nc 
ESTABLISH ED : � '" Q�� LIGHTEST KEY .... " � T OUCH, because ?!; � 

��;�r�. 
C
O�li���� � � 

E�T S P E E II , . 
because of the 

Convertible 
Speed 
Escapement. 

MOST CONVENIE:NT PAPER FEED, because of 
the Unique Paper-Fin�ers, and EaRe witb wb ich 
Platen is Turned to Show Writing. 
BEST FOR BOTH CORRESPO�DENCE AND MANI
FOLDING, because of the Instantly Interchange
able Printing Cylinders. 

F REE.-l!lustrated Pamphlet " S. A." contain
ing testim011ials from the U. S. Government and 
from Leadirt{! Ooncerns. 

Densmore Typewriter Co. �!� �:..'tl., 

CREE NFIELD 
Steam Engine Works. 

Establisbed 1874. 
Manufacturers of Greenfield Sta

tionary, Portable and Yacht 
ENGINES AND BOILERS. 
Also Horizontal, A�tomatic 

and Variable Cut-off Engines. 
Sizes from 3 to 73 Hone-Power. 

Also Vertical and Horizontaland 
Marine Boilers, Steam Pumps 

and Adams' GrateBara. 
W. G. & G. GREEl'iFIELD, 

East Newal'k, N. J. 
I'his be���:'in�e

8
J�:�ih� Horse 

'V En,..'J'ER � actual borse power 
GAS ENGINE 

for Si t.") U. less 10% discount for cash. 
Built on iuterchangeable plan. Built 
of best material. Made in lots of 100 
theretore we can make the price. Box-
�aJ�

r
f��lf���tG:s�

iIT��. 8
03 pounds. 

� Write for Special Oatalogue. 

WEBSTER M'F 'G  CO. ,  
1074 West 15tb Street. CHICAGO. 

Tl'Ne 
I�P��!-�I�����;� ��!No�FnT'!}l�!K�t 

The Hicks Compo und Cylinder 
Gas and Gasoline Engine. 

The Engine of the fu-
��

e
ste��t; :::�

i
��i�\� 

as the best automatic 
steam engine, and much 
better than the ordiarny 
siIl!(le cylinder. Oatalog 
free. Frontier Il'on 
Worl<s. 601 ATWATER 
ST., DETROIT, MICH. 

ELECTRO MOTOR, SIMPLE , HOW TO 
make.-By G. M. Hopkins. Description of a small electro motor devised and constructed witb a view to as�isting amateurs to make a motor which might be driven 
:�i��

d
;��tg�a% 

a 
s���T�������� 

f
lgrgp

a
e��\�

e
rz'lo6� 

���
h
rw[t�

n
li l�:��I�� r�ci�i�\��d1� °lc�����,%

a
l���: ICAN SUPPLEMENT, No. 64 1 .  Price 10 cents. To be had at this office and from all newsdealers. 

Using Natural Gas, 
<'oal Gas. Producer 
Gas. and Gasoline di
rect from the tank. 
1 to 40 H. P., actual. 
Tile Sp" ingfi eld 

Gu s Engine Co., 
21 �l��:�i:f.f�o �t. 

The "Wolverine" Three Cy linder Gas
oline Marine Engine. 

Th e only reversing and self starting 
gaSOline engine on tbe market. Lijlhtest 
ert{!ine for the power bwilt. PractICally 

IX) vibration. Absolutely safe. 
S
��a

l
:ia�Po��iy a;;gto
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30 H. P. ar Write for catalogue. 
WOLVERINE MOTOR WORKS, 

G rand Rapids, Mich. 

HOISTIBG ERGIBES 
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i
U�i'A ¥lo�?ftli1rE 

(U I,. Botb Friction and 
�ri>�? fr;;rO

i
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)'ies, Docks. etc. Great 
Saving over steam. especially 
wbere wood, coal or water 
are scarce. Send for catalog. 
Guaranteed fully. State size 
wanted. Address Weber 
Gal!il and (.asoline En-

l"nf� IIM UIJ 'h1 i��C;;;;;�I��i�� .; I (: Jh ��a:W#f.,im 
GAS ENG INES & VENTILAT ING  FANS en!(ineer o r  pilot required. 

Speed and safety guaranteed. 
No daugerous Naphtha or 'l'he best Motor in the world for driving all kinds of 

light machinery. noiseless, neat, compact j invaluable 
for blowing churcb organs. running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for Circular, 
Hncluls \Vater LU otor Co •• !\ e wal'h:. N • •  1 . ,  (J.�.A. 

SCREW -CUTTING DIE HEADS 
SELF=OPENING and ADJUST ABLE. 

DORMAR'S 
VULCARIZERS 

are used all  over the world. 
Exclusive Manufacturers of Steam Ma

cbines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. AU Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Se als, EngraVIng and 
Die Sinking of all kinds. Establ\sbed 1860. 
fr�:;,
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'("HI<: J. F. W. DOKllIAN CO. 
1 2 1  E. Fayette �t., llnltilnol'e, Illd., U. S. A .  

1897 Suppl�m�nt 
£atalogu� R�ady ! 

'It 'It 'It 'It 
The publishers of the SCIENTIFIC AMERI

CAN announce that an entirely new 48 
page SUPPLEMENT Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 

MUNN &. CO., Publishers, 
361 Broadway, New York City. 

Gasoline used. No disagree
able vibration. 

ar Send 10 cents in stamps 
for 1891 Oatalogue. 
ft. Jersey Av., Jersey City, N. J. 

Hustler Fan 
Five incb. Keep Cool at desk, bomeand slck 
room. High speed, wonderful results. Guar .. 
anteed to run eight bours on one charJ!e. Pul
ley for running toys and light machinery. 
Complete with battery, $�. 

W- Send stamp for Circular of 
larger outfits. Motors from $1.00 
up. Agents w anted. Samples list. 
Discount only by the dozen. 
KNAPP ELECTRIC & NOVELTY CO. 

4 5  Warren Street, New York. ----------------
THE CA RBIDES AND A CETYLENE 
CommercTally Considered.-By T. L. Willson and J. J. 
Suckert, Ph.D. A conSideration of the carbides and 
acetylene from a commercial point of view, preceded by 
a brief history of tbese ' compoundR, the methods of 
their formation. and their chemical and physical prop
erties. With 10 illustrations. Contained in SCIENT[FIC 
AMERICAN SUPPLEMENT, Nos. 1 0 15 and 1 0 1 6 . Price 
10 C'ents eacb. rro be had at this office Ilnd from all 
newsdealers. 

STORAGE BAT TERI ES 
THE WILLARD BATTERY CO, CLEVELAND.O.  

Pipe Threading Machines 
of Higbest Merit. 

COMBI NATION BENCH 
and PIPE VISES. 

Catalogue containing inter
esting information free. 

Bignall & Keeler Mfg. Co., 
Box S.. Edwardsville, Ill. 

Game counter,L. A. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,113 
Gas apparatus, acetylene, R. Luckenbach . . . . . . . . .. 584,946 
Gas burning apparatus, acetylene, Dickerson & 

Suckert . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.772 
Gas engine, C. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 585,115 
a:� ���t��: �x��:r;c: 'St�'rr 'k' (5ogE;�e'li: : :  : : :  : : :  ::: �,�� 
Gas generator. acetylene. H. F. Fuller . . . . . . . . . . . . .  584,931 
Gas lightinl and extinguishing apparatus, elec-
Ge;��:;:t�':. " S�e

ri
�f:�tric 'curreut' geuerator: " ai;s 584,785 

generator. 
Gig mill. N. H. Grosselin. Fils (reissue) . . . . . . . . . . ... 11,612 
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Hand bag. G. Giugliano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.8,0 
Hanger. See Meat hanger. Picture rod hanger. 
Harrow attacbment. disk. M. J. Todd . . . . . . . . . . . . . .  585.136 
Harvester, corn. J. L. Hart . . . . . . . . . . . . . . . . . . . . . . . . . .  585,OCNJ 
Harvesting peppermint plants, machine for, .A .  

M. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.969 
Hat fastener. A. N. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . .  585,062 
Hat bolder. J. Egan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,992 
Heating and ventilating apparatus, W. L. White .. 585,069 
Hinge. J. M. Van Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 584,972 
Hinge, sbutter. T. Corscaden . . . . . . . . . . . . . . . . . . . . . . . .  584.813 
Hog elevating and suspending apparatus, Staf-

ford & Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.903 
Hook. See Snap hook. 
IIg��� ��gt�!��'c�a��Wg��ier·.·.·:.·. : : : : : :  : : : : : : : :  �!:¥M 
Horseshoe, elastic, E. C. Davis . . . . . . . . . . . . . . . . . . . . . . 584,855 
Hose coupling, Wenzel & Stratton . . . . . . . . . . . . . . .... 585,014 Hub. ball bearing vebicle. C. M. Andrews . . . . . . . . .. 584,838 Humidifier, F. B. Comins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,812 Hydrocarbon burner, R. Moore, Jr . . . . . . . . . . . . . . . . .  584,951 Indica tor lock. F. Aldricb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,016 
Ingots or castings of iron or steel, making, A. E. 

Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.036 
Ink well and stand. C. F. Seymour . . . . . . . . . . . . . . . . . .  584.797 
Insulated support for contact rails, Hanson & 

Cbapman (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 11.613 
Insulator, tieless, R. Delery . . . . . . . . . . . . . . . . . . . . . . . . .  585,026 
Iron by means of electricity, melting, C. G. P. de 

Laval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585,040 
Iron for malleable castings, making molten. H .  

M. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,781 
Irrigating and draining land, G. W. Jamison . . . . . .  585,103 
��df.

at�� c£�Wit�'.���: R. H. Mead . . . . . . . . . . . . . . . .  584,886 
Journal bearin�. ,J. M. Barnes . . . . . . . . . . . . . . . . . . .  " .  584,916 
Key fastener. U. C. Tbompson . . . . . . . . . . . . . . . . . . . . . .  584.834 
Knife. See Saw knife. 
Knitting machine quarter saver, circular, R. A. 

Dixun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,859 
Label or stamp affixing machine, R. W. J. Kraus. 584,949 
Ladder. extension. E. �'. Steck . . . . . . . . . . . . . . . . . . . . . .  585,122 
Ladder. fire. J. E. & E. Uren . . . . . . . . . . . . . . . . . . . . . . . .  585,064 
Lamp, electric arc, A. Bureau . . . . . . . . . . . .. . . . . . . . . . . 584,983 
Lamp, miner's, C. H. Hobson . . . . . . . . . . . .. . . . . . . . . . . . 584,780 
Lamp, multiple filament regulating incandescent, 

C. 'l'ruitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  585,137 
Lamp or lantern globe lifting device. R . .T. Kelley 584,939 
Lamp, portable incandescent, C. Scbinz . . . . . . . . . . . .  584,830 
Lamps, fluid for strengthening mantles or hoods 

for incandescent gas, C. R. Elfelt . . . . . . . . . . . . . . .  585.091 
Latbe. wbeel and axle. H. C. Bocquet . . . . . . . . . . .  

'
" 584,846 

Lawn sprinkler support. H. D. Winton . . . . . . . . . . . .. 584,804 
Leather, making finely veined marbling on, F. L. 

W. Frenay. . . . .  . . .  . . .  . . .  . . . . .  . .  . . . .  . . . .  . . . . . . . . . . . .  584.932 
Lemon juice extractor, G. Wonders . . . . . . . . . . . . . . . .  584-,805 
Ijemon squeezer, S. C. & M. B. Templin . . . . . . . . . . . .  585,lM 
Lifting jack. J. Wbiteley . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  584,002 
Lock. See Bicycle lock. Indicator lock. 
Locomoti ve. C. L. Heisler . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585.031 
Locomotive. electric. L. T. Pyott . . . . . . . . . . . . . . . . . . .  585,120 
Loom harness connection, Keeley & Northrop . . . .  585,105 
Loom jacquard mechanism, A. K. Chalmers . . . . . .  585,082 
Loom takeup and letolf. O. W. Scbaum . . . . . . . . . . . .. 584.793 
Lubricator. See Sight feed lubricator. 
Manure spreader.J. S. Kemp . . . . . . . . . . . . . . . . . . . . . . . .  584,877 
Matcb box. L. B. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,066 
Meat banger. J. Beaulieu . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,978 
Medicinal soap, making, J. Johnston . . . . . . . . . . . . . . .  584,938 
Medicine cuP. J. Hilliary . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 584.937 
Melting furnace. L. Delettrez . . . . . . . . . . . . . . . . . . . . . . .  584.771 
Mercury gage. E. G. Golder . . . . . . . . . . . . . . . . . . . . . . . .. .  584.998 
Metals, apparatus for electrodeposition of, A. S .  

Smitb e t  al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,051 
Metals, ores, etc., apparatus for electric thermal 

Buy Telephones 
THAT ARE GOOD--NOT " CHEAP THI NGS." 

The difference in cost is little. We guarantee 
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tee and instruments are botJi good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St., Chicago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 

Some of its advantages: 1st. It is strictly 
��ret:::

i
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nection between subscribers is direct and 
instantaneous. 4th. No central office ope-
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to i��t �:Ior� 
i
��a

r
�J��i.�t�

a
d 

service at all hours of day or night. 
pr This appliance is sold outright or 

leased. at option of customer, and fully 
guaranteed. 

ar Sen,] for illustrated circular S. A. to 
Houts A utolnatic 'l'elephone Switch 
Co., Pal'kel", �o. ])nkoln� U. �. A. 

ill n ll llfa c [ O lT E!it a h l j �'If�d 1 7 6 1 .  
LEA.D PENCILS, COLORt<lD PENCiLS. t5LATE 
PENCILS, WaITING SLATES. STEEL PENS. GOLD 
PENS. I�KS. PENf'IL CASES IN SILVER AND IN 
GO LD. STA'l'!ONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

I1'l unnfuctory Estnblislled 11'61. 

NOW IS THE TIME TO SUBSCRIBE 
- FOR T H E -
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ton . . . . . . . . . . . . . . . . . . . . . 585,019 ESTABLISHED 1 84S. 
Milk separator. J. Scbucb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.164 
Mil'w���gi!\

.
mill. Triturating and reducing mill. The most popular Scientific Paper in the World 
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584,776 factures. Euch issue is embellished with 
ous and auriferous copper. C. James . . . . . . . . . ... 584,783 numerous illustrations showing great engi-Oversboe. pneumatic. J. A. Flint . . . . . . . . . . . . . . . . . . .. 584,866 

�:��b��.��:::,\�tat1b;,�.�I\'l��Uay: : : : : : : : : : : : : ::: �8g� neering works, the most recent inventions 
Padlock. permutation. T. R. Vinzent . . . . . . . . . . . . . .. 585,013 in bicycles and motor carriages, new forms Pail clasp. S. C. Cary . . .  _ . .  .. . .  . . . . . . . . . . . . . . . . . . . ... 585,021 
Painting nozzle. pneumatic. A. Fisber . . . . . . . . . . . . .. 584,864 of machinery, photography, the latest addi-
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���:kol;;eY·:::::::::::::::.:: ��ii� tions to the navy, new guns, locomotives, 
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Y::: : : : : : : : : : :::::::::. �l.MJ� books for a period of thirty or forty years, 

�i���g(;:n�·t���l�g ·pia;;o·bi,cks: ·etc::illachiiie 584.914 and we often receive letters from old read
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nb��lii: �U� of the paper since boyhood, they owe their 

�l�����: �g��: Y:iJ:: ����h;,ii ·et ;.i: : : : : : : : : : : : .' : : : : :  g��1g success in life more to having had the 
Planter. seed. J. C. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.096 SCIENTIFIC AMERICAN as their constant Plumb bob. S. W. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.303 
Plumbers' slabs, macbine for moulding openings friend and companion than to any other in. G. W. Cofran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.024 
Pneumatic dispatcb apparatus. A. & J. W. one cause. 

Matbis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  504.885 
Pocket. B. Bissinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,844 The SCIENTIFIC AMERICAN should have a Pole tip and neck yoke clamp, P. Weidner . . . . . . . .  585,167 
�g�t

bis�e'':,'hbj.:'�o;t.
A. Houliban .. . . . . . . . . . . . . . . .  585.034 place in every dwelling, shop, office, school 

�g����:f:i��d";,a�g:ll�g· mach'iiie: 'w:' ii�r;.y:: : �8+� or library. W or kmen, foremen, engineers, 
Powder disintegrator and distributer. E. D. Stod- superintendents, directors, presidents, offi-der ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,056 
Power transmittin!( mecbanism. Tbomas & cials, merchants, farmers, teachers, law-O'Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,135 
Press board. Carlson & Hagber!( . . . . . . . . . . . . . . . . . . . .  584.852 yers, physicians, clergymen-people in 
����tr�:, �!r���

o
�l��(f

t
���a:iu�·f��

a
die: ·s:p: 

584
.99

4 
every walk and profession in life, will de
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:th'er '  a�d ' iiiakii{g " same," A: 584,967 peculiar advantage. Try it.-Subscribe 

Weller ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,068 
f If 't '11 b . 1 bl 

���fato�:"'A�Mc1'h0o�'::.���: . . . . . . . . . . . . . . . . . . . . . . . . . .  584.993 
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. . c: 584,988 ideas ; subscribe for your sons-it will 
Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,047 make them manly and self-reliant ; sub-
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584.873 scribe for your workmen-it will please 
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��itcli· i;,v;,r: G: .i : 'tii:Van;{est;,: : : : : : : : : : :  Mt:�� and assist their labor : subscribe for your 
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gB��:i: .��:: : g�:3�§ friends-it will be likely to give them a 

�rfe'l'i::;�';;,a��rn�.I'i!\'i����J�,:;��.�I.���.
r: . . . . . . . . .  584,958 practical lift in life. 
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����:: .' : : : : : .' : :  W:Sll: American is a most acceptable gift to a son 
�:�'il'b�:'I'\J\�: ��':J':�ie : : : : : : : : ·. : : : ·. : : : : : : : : : : : : : :  ��:�� or a friend. 
Sasb fastener. R. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.110 
Saw gage. G. Dowble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.860 
Saw. inserted tootb. E. C. Atkins . . . . . . . . . . . . . . . . . . .  584.840 
Saw knife. M. T. Cbancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 585,157 
Sawing macbing. portable. H. C. Hutcbinson . . . . .  585,037 
Screen. See Window screen. 
Sealed container for fiuids for preventing refilling 

of same. F. Jacobs et al . . . . . . . . . . . . . . . . . . . . . . . . . .  584.874 
Sealing cap for cans, etc., G. J. Record . . . . . . . . . . . .  584,892 
����;!��.e

, ���illrr'fr ':�'itr:t'or' Cochrane .. . . . . . . .  584,922 
Settling tank. T. M. Rigbter . . . . . . . . . . . . . . . . . . . . . . . . .  585.121 
Sewing machine, H. R. Tracy . . . . . . . . . . . . . . . . . . . . . . .  585,060 
Sewing machine hemstitch attachment, W. J. 

MacKenzie . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . .  584,821 (Continued on paqe 15) 

NEW VOLUME COMMENCES JULY 1 ST. 
SUBSCRIPTION PRICE, 

$3.00 a year, or $ 1 .50 for six months. 

� Send your address for a free spe
cimen copy. 

M UN N  & CO. , PUBLISHERS, 
361 BROADWAY. N EW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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H ave You a F .... iend Sharpener, G. A. Friedrich . . . . . . . . . . . . . . . . . . . . . . . . • •  584,,933 
Sheet metal. composition of matter for treating, 

BURNS ELECTRICITY. � Interested in the fine a rt of printing ? 
.: Artist."i and illustrators, book lovers, printers and crafts· 

men, one and all enjoy 

Shi:'·l.l':::';:;�eiii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
����knfc:v:c��W'SteveiiB: : : : : : : : : : : : : : : : : : : : :  �t:� Sight feed lubricator, A. A. De Witt . . . . . . . . . . .  : . . .  584,990 "Cb� £blorid�" 

T H �  I N LA ND PRINT�R 
and find a $2.00 yearly subscription (20 cents a number) 

- is returned many times in the value of suggestions and 
ideas immediately utilizable in their professions. Superb 
illustrations, in color and monochrome. Many depart. 
ments, all conducted by experts. Sample, 20 cents. 

Sig
bi:��� . .  ���. ���. ��.���:. �� .�:. �. �'. �:. ����: 58§,079 Siph on h €ad, E. Stahl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,165 

Skirt , cycling, E. Voorhis. . . . . . . . • . . .  . . . . . . . . . . . . . .  584,909 

i�� 1'd'r:tI��\lfn����jic���}28ar�"a�s, �:�'bo�� 
C���;�. ����������bl�,°il:fi:�:.ectors. Burns 8 to 10 

SkIrt securing device, J. R. Gilbert . . . . . . . . . . . . . . . . .  584,869 Slot machine, J. N. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 585,077 or Send far Oircular and prices. 

THE INLAND PRINTER CO., ZlZ·Z14 Monroe Street, CHICAGO. Snap hook, spring tongue, J. C. Covert . . . . . . . . . . . .  585,085 Sole or heel trimming. rotary cutter for. A. Me· 
PORT ABLE LAMP CO.. Drawer B, ELrlIRA. N. Y. 

N OW R E ADY. Dowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
· 
584,826 

BICYCLES Sole rounding machine. H. Loewer . . . . . . . . . . . . . . • •  584,820 
Spectacle frame, I. Alexander . . . . . . . . . . . . . . . . . . . . . .  584,765 Spool stand, A. M. Yeakel. .  . . . . . . . . . . . . . . . . . . . . . . . . .  585,070 fB
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�� Inexpensive 
Country Homes." 

Spring. See Carriage spring. Li !: Spring brake and upgrade propeller, P. Selleg. . . .  796 lowest prices ever quoted 
����fl���J�if.i�la����I.l.�i��: .�: .�'. ����'.: ':. :  ':.: -. 'I��.�������;: f,?r �:� 
Stacking device, W. Barry . . . . . . . . . . . . . . . . . . .  584,842" $55 " .. $25.00 Stand. See Spool stand. \ I \\ $20 Bicycle " $10.75 Steel, manufacturing manganese, R. A. Hadfield 585.161 $75 U Maywood " Stem winding mechanism. C. P. Corliss . . . . . . . . . . . .  585.025 t simplest Strongest Bicycle on earth _ _ U $32.00 Stitch machines, thread inserting tool for fair. E. ! Fullv guaranteed. Shipped anywhere C.O.D. with privi-F. Mower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,952 lege to examine . No money in advance. Buv direct Stone channeling tool, A. E. Blair . . . . . . . . . . . . . . . . . .  584.845 from manufacturers, save a�entsr and dealers' profits.. Stone cutting machine, T. A. Jackson . . . . . . . . . . . . .  585,102 Large illustrated catalogue free. Address (in full). 

A Practical Book far ArcMtects, Bwllders and those Stone graPjlle, W . . Kl!0x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584,SijO Cash Buyers' Union, 1 62 W. Van Buren St. B. 1 3 1  Chicago Intendinlg to Build. Stone, makmg artIfiCIal, J. W. Turner ... . . . . . . . . . . .  585,003 .. �_� ....... _ Stone planer tOOl, C. A. Thomson . . . . . . . . . . . . . . . . . . .  585,011 
A handsome cloth-bound portfolio, consisting of 96 �����j. ��;I��t.tl�. �����.��: . . . . . . . . . . . . . . . . . . . . . . .  585,027 

pag'es ltx14, printed on heavy plate paper, and con- Stove. folding camp, C. S. Penfield . . . . . . . . . . . . . . . . .  585,046 
taining 43 designs, with fioor plans, of practical, ���:lii�l��fl�. �a�r�����:::::::::::::::::�,?�.7: �:gsJ tasteful and comfortable country homes, ranging in Suspender cast off, G. E. Adams . . . . . . . . . . . . . . . . . . . .  b.'t�,0?1 cost from $1,000 to $5,000 complete. The designs �:��fo�:.��\!f:;;on�: .K������: : : : : : : : : : : : : :: : : : :  �:J�� have been carefully selected as embodying the best I d t ladd b' t· s. W 8t 5&" lot' 
efforts of various architects throughout the country. i;:�ie a�lo�k:�. Wil��n ��� . .  l.� . .  l?�: . . . . . ... . . .  �� ssfi:145 
Every one of the houses has already been built, Tank. See Settling tank. 
and all of the illustratiDns are half-tone engravings, �:�g�1 �:�i�:: �:�: ����:ff. ������: : : : : .'.'.' : : : : : �� made direct from photographs of the completed Tapping water or gas mains, machine for, G. 
structures, taken espectally by the SCIENTIFIC Tee�����roiiiai:ic 'j,iugger' f,ir' iiliiiig; 'it: 'iC Booty f:,i� AMERICAN artists. In many cases two perspective Telephone, J. T. Gent et a1. . . . . . . . . . . . . . . . . . . . . . . . . .  584,868 views of the same house are shown. Several illus- Telephone annunciator, call bell and fire alarm, 
trations of inexpensive stables are also included , Tel�h�!\)mCkei,·A·:Y:Gordon: : : : : : : : : : : : : : : : : :  �a�i among tbe designs. 

I 
Telephone transmitter, R. S. Barnum . . . . . . . . . . . . . .  584,810 

The location of the dwellings. the cost. owners' and Te)esc�pe, E. Abbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,976 
architects' names and addresses are given, togetber �:H�il:�: �.:r.J:t���rli�r: : : : : : : ·. : :: :·. : ·.:·. :: ·.·.:·.·.:·.: �',� witha description of the dwelling. thus enabling, if , Thill coupling, H. B. & J. N. Young . . . . . . . . . . . . . . . .  585,148 
deSired, a personal insDection of the dwelling or �l�:,pc��gi�e �o�·rHp�e��atic:·w�·ii:Beii: : : : : :  �:� direct correspondence with the architect or owner. Tool. combination. 1. w. Severance . . . . . . . . . . . . . . .  585,123 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
National Convention. Philadelphia. October. 1894, showing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vebicles. Con- ' 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 10 cents. To be had at this office and from all newsdealers. 

Architects, Builders, and thos" intending to build ���l;,¥�,i'i'z'l�: :.·f.iig.��.�����·:::::::::::::::::::::. �git I 
� will find many new and valuable suggestions among Toy. paper, E. T. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,092 ...... � ..... �, 

the up-to-date designs illustrated in this handsome ��IJu::�'iiin"i ���la'i�8: ·.i":A·:iioii8ioii: : : : : : : : : :  �;� TUBULAR 
portfolio. Trap. See Animal trap. Fish trap. DRIVING LAMP. Triturating and reducing mill, C. J. Best . . . . . . . . . .  584,980 Trolley, Smith & Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . 584,831 Trolley, electric railway. E. M. Bentley . . . . . . . . . . . .  584,918 

Trousers guard, J. E. Norwood ... . . . . . . . . . . . . . . . . . . .  585.162 
Trousers guard, V. M. & J. F. Schmitz ... . . . . . . . . . . .  584,964 Typewriting machine, W. H. Stewart . . . . . . . . . . . . . .  584,966 Vaccine point protector, G. G. Rambaud . . . . . . . . . .  585,007 
�:l��;pp���t��:���i:y : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Valve for air brakes. automatic train pipe vent. 

B. C. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,963 
�!l�� �!C"E:�'f.'�: ii�'}�SC���i�����,.�: .�: .����.�:: Mg:3� Valve mechanism. steam engine, C. Schmid . . . . . .  584.794 

.·rice, $�.OO by IIIail, postpaid. 
MUNN & CO., Publishers. 
36J Broadway, New York City. 

Th� TYD�writ�r 
EXCHANGE, Valve, safety, H. F. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,084 

It Barclay St., New ¥ork, ��1.1��
a
��l;ll\):���:i�a: : : : : : : : : : : : : : : : : : : : : : : :  �:m 

Vehicle seat and top support, H. H. U ckotter . . . .  584,9"11 
156 Adams St.1 Chicago, Vehicle storm apron case, W. Fetzer .. . . . . . . . . . . . . .  584,995 

�:�t�t��r: hs��aa:J::�:�hfat�r. LWiri��w' �/e�: 584,943 38 Court Sq" Boston.  tilator. 
818 W d tt St t K C't M Veterinary mouth speculum, J. O. Hymer . . . . . . . .  585,101 yan 0 e ree , ansas I y, 0, Vise, parallel, S. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . .  584,872 

We will save you from 10 t� JiQJ?er cent on Typewriters ; :��� �� ':!�: g�li. r;!g:o
a
�

d
�.
l
��:: : : : : : : : : : : : : : : :  �:�§ll of all makes. p- Send lor Catalogue. Warp beaming machine. Parsons & GoldEichmidt 584.956 

600 ��odnd BICYCLES 
iSd�:�:"'ii; �JIft1.�k�t:;IOD 
H ICH CRADE '96 Models,' 
fully guaranteed. $16 to $24. 
'91 Models@20to@30. Shipped 
anywhere on approval . •  -:;:'8e:ll 
S,eelal Clearing' Sale. EARN A BICYOLE 
byhelpingadvertiseus. We will give one agent in each town FREE 
USE ofs&mple wheel to iutroducetbem. 
Write at on('.e fpr ourSne('.I�1 Ofl"e,.. O. W. Mead Cycle Co., Wabasb AV., Chicago, Ill. 

F R E E OUTING CLOTHING 
BOOK. Beautifully illustrated. Shows 1897 Styles. Only book 

g�naa���
a
�t:m�Ui���'i1��g issued. 

W H IT E  D U C K  TROUS E RS 
by mall, prepaid, $1.50. Send leg and waist 
measure; allow for 2-inch roll at bottom. 

Description.-our trousers are made of 
extra quality Duck. in best manner; side, 
watch and hip pockets; taped seams; wide 
hem on bottom and straps on waistband 
for belt. All hand finished. Buy direct 
and saveretailers' big profits. 

H. )01. LO]UHARD, Outfitter, 
....... � ..... _�_2_2_:, .. 2 ... 4 ..•. �26 Merchants Row, BOSTON, MASS. 

----- - --

AMPLIPHONE 
Speaking Trum pet 

For country, shore. and mountains. 

(>; , 

By its use ordinary speech can be , J ... i ,.' '" ' distinctly heard for long distances. 
'. If!"> �\" .,. lIT' Send far 01h'cular. 

H A W T H O R N E  & S H E B L E ,  
604-606 Chestnut Street, Philadelp hIa, Pa. 

Worcester Po lytechnic Institute 
WORCESTER, MASS. 

Courses of Study in Mechanical. Civil an d Electrical Engineering and Cbemistry. 176 page catalogue. show
ing appointments secured by graduates, mailed free. 
Expenses low. 30th year. J. K. MARSHALL, Registrar. 

LEHIGH PREPARATORY SCHOOL 
Best recommendations. Young men are yrepared for 
�t"c�ig8v��::�iJY fll�,"d:edH;��f[.d'o���l 8ct�\:lct':e 
been admitted to Universities during the past eighteen 
years. F'or particulars apply to 

W. ULRICH, Ph.D., Betblehem, Pa. 

;:��g�:��:�: lrf�w'er: : : ': : : : : : : : : : : : : : : : : : : : : : : :  �:lrfo ACETYLENE APPARATUS.-ACETY- Washboiler, J. R. Robertson . . . . . . . . . . . . . . . . . . . . . . 585,050 lene number of the SCIEsTIFrc AMEHICAN SUPPLE- Washers. rings, etc .• manufacture of. F. W. KRAFTU BERTRAGUNGSW ERKE RHEI NFElDEN. ��-;�70iofh�hlhY������Ye°1;;ft';,,�:�'£ 
1 6, SOO H. P. NOW AVAlI ,ABLE, '1'0 HE �NCItEAl"jED TO :10,0110 ii. P. · MENT. describing, With fuJi ill ustratlOns. tbe most Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,141 
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:�.�. �:: . �: . �'. 584.865 'rhe !las as made for and used by the mIcroscopist and Welding. method of and machine for electric. R. 

The Company IS in a position to let electric energy at exceptIOnally cheap rates and. on the most f.avorable 
terms. They a]so offer to applicants wishing to establish themselves near the works ... smtable land on eIther the 
German (Badit-lh) or the Swiss side of the Rhine. in the viclnity of important railway lines . . Cheap lab0t:. 

For further information please address The Manager, Kraftubertrag ungswerke, Rhelnfelden, SWitzerland. 8tudent ; its use in the magiC lantern. The new French D. Eyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,160 
���keN���lb ml�i�rrIb�Now8U;�iVk�N�. C�g:ailij��� Wheel. See Car wheel. -... � .. ---

I Wheel, J. T. Stockton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,0Ii5 iM ino Astronomic and Landscape 'l'elescolJe, $((). 6 :  Pri���o�ce�n�t�s •.... To be had a t office. Wick raising or Ig,ering device. W. C. Quiggle . . .  ��3 inefi Equatorial, $110. Tydeman & Son. Camden, N. J. : ;i���i11�rl' 1: cha�'i:'.t,.'ii:::::::::::::::::::::::::::: 584,986 Colum- i ;i����llir:n;e�N�6��tus: ':::.: : : : : : : : : : ::: : : : : : : : : :  ��:M:\ :.:� N�':;'�y �!;�:n�:';�6B��:JISt��!�I�"e�ark. �. J. ' 
SO S I M P L E  A C H I L D  CAN U S E  T H E M  

S U N A R T  Window pane securing device, R. L. Phears . . . . . .  584,828 -
MA GAZINE CAMERA. ;i���: �';n�rat':;��'::i'.

t
':l�I�'a�ti�n

L
��.��:: : : : : : : : : :  �;m I IIiI] ,::ai� S E C.R E CY C U A R A NI E E O .  Folding Cameras. Windows, removable pulley stile for, W. Munch 58',887 I qA! 'AlllIllPiJ Eql!,lpped for rul .classes 0 wvr:K. 
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fJ;�� Wire drawing machine, J. Rady . . . . . . . . . . . . . . . . . . . .  584,792 -"'-- --- - J. C. �EYL, 181 Madlson St., CHICAGO • 
..., � U\J � V7>O � Wrench, J. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,8H .-�..... . . ....... ---
3� picture, $5. Wrench, I. Sherck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,125 I CE IliA {) H I N l�S, ()ol'li�!ii.Engine!"'. nl'f" Vt�r�, W" Send 2 cent stamp for Yarn clearer, R. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,155 and HoUl f')''''' lUachllH'ry. THE VILTER Illustrated Catalogue. Yoke safety a.ttachment, pole, B. Larsen . . . . . . . . . .  584,881 MFG. Co., 8\1.1 Clinton Street, Milwaukee, Wis. 

5 AQUEDUCT STREET, 
SUNART PHOTO CO. 

ROCHESTER, N .  Y .  

THE TIN PLATE INDUSTRY IN THE 
����� 

PE. W H EELS. MODELS I..£XPERtMENTAL WORK� SMAU. MAtHKEKY 
NO'HlTlE5 .. ETC. "EW 10 GUNCIL WORKS 100 NASSAU aT N.T. 

DESIGNS. 
Badge, E. A. Bachman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,234 
Box handle, S. A. Hutchison . . . . . . . . . . . . . . . . . . . . . . . . .  27.247 

�u Need "SPECKS" send to . F. E. Bailey, for Optical , Catalogue, Sump Ie Case F�EE 
with Ontfit. F. E. Bailey, 
271 Wabash Ave.ne,Chicaao, Uti.ois. �--- ��----------

United States.-An interesting paper. showing the �x· 
traordinary development of the tm plate industry in 
tbis country. and the serious competition into which it 
is now entering' with the British industry. With 18 illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1 0 1 9 ,  1 0"..l1l, 1 ()2 1 ,  11122 and 1 023. Price 10 cents each, or 50 cents for the series. To be had at this office and from ail newsdealers. 

��)\���?�\���.ll';ilte���:��.�·.: : : :: : : : : : : : : : : : : : : :  �+:� 
Culf holder, M. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,240 Hook plate, checkrein, O. A. Chamberlain . . . . . . . . .  27,243 Nipple. H. Meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,241 E . I & M d I W  k UNCLE SAM � .... � xpenmenta 0 e or wants bright young Pulley hub clamp, T. Corscaden . . . . . . . . . . . . . . . . . . . . .  27,248 
�E���,P6�'o�·diib';�e���: . : : : : . : : : : : : : : : : : : : : : : : : : : : : :  �g� 

OVr8. aM ",juice free. Gardam & Son, 4�51 Rose St.,N. Y. the Civil Service l<;'(arnlIlfltlOfIS 

Spoons, etc., handle for, W. C. Codman . . . . . .  27,236, 27,237 
�f,S��"ca�t;g,hc�e�:. f$':i;'�d.����.��r: :  : : : : : : : : : : : : :  �U� Violin chin rest, H. O. Peabody . . . . . . . . . . . . . . . . . . . . . .  27,242 

TRADE MARKS. 
Beverages, root beer. and similar drinks. com� pounds for making non-alcoholic, L. M. Pet� terson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,240 Bicycles, tricycles, tandems, and goods of identi-cal character. Speeder Cycle Company . . . . . . . . . .  30.258 
�����'. �����i�t�s���lWih�����J>3�rlier· awe'eta B?,241 

and confections, F'. Cotill0 . . . . . . . . . . . . . . . . . . . . . . . .  30,248 Cigarettes, Liggett & Myers 'J1obacco Company . . . .  30,247 
Cutlery and edge tools, certain. Schreibe1'. Con· char & Westphal Company . . . . . . . . . . . . . . . . . . . . . . .  30.254 
Cycles, wheels, and parts, Buehler & Platt.. . . . . . . . 30,257 
§i��rpr��eM� ��fct��f�:.�·. :':.����.��: : : : : :::·. : : : ·.: �:�� 
Hooks and eyes, E. F. Smith & Son.. . . .. . . . . . . . .  30,251 
Jewelry. watchcases, and watch movements, R. 

R. Fogel. .  . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  30,235 Lamps, Moonlight Patent Lamp Company . . . . . . . . .  30,256 
Liniment, F. P. Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,237 
Milk, condensed, Mohawk Condensed Milk Com· pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,249 
Mineral spring water. Poland, Hiram Ricker & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,239 
Packing, steam and other, La Favorite Rubber 
pap��:tt��l��, �Oa��¥Y Maiiulactu:ri�g· 'Com� 30.253 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,236 Perfumed toilet preparations that are consumed 
in use, V. Klotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,244 

per
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��������:: . ��� . .  ������l.��. !�����', 30.243 Prismatic glass for distributing light, Prismatic Electro Glazing Company . . . . . . . . . . . . . . . . . . . . . . . . .  30,255 
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Soa��r:���: ���
s
b7ti��i;.�dOrY and tOiiet,' F: G: 30.246 

Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,245 

BAND FASTENERS ��:i'A��� 
A. P. DICKEV M FG. CO. , RACINE, WIS. 

M I CA 
For all mechanical uses. Perfect insulators. 
Samples and quotations furnished. 

A. O. SCHOONMAKER, 1 5 8 William Street, New York. : 

"---� WOO D E N  TAN KS. ' 
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood 'ranks a specialty. 

W. 2l�E.CM�[;,I�:-e!i!iou��ile. Ky. 

AMERICAN PATENTS. - AN INTER-
e8ting and valuable table showing the number of patents 

A printp.d copy of the specification and drawing of granted for the various subj.ect� upon which petitions 
any patent in the foregoing list, or any patent in print bave been flIed f.rom the begInnIn� down to December 
Issued since 1863, will be furnished from this office for 31. 1894. ContaIned in SC�ENTIFIC AMERICAN Sup-
10 cents. In ordering please state the name and number I PL.EMENT. No. 1 002. PrIce 10 cents. To be had at 
of the patent desired. and remit to Munn & Co., 361 ' thIS office and from all newsdealers. 

now being beld th 

I tion regarding all governnHmt position�. 
salari€s. dates of e:ouninatinns, etc. , free, if you 
mention the ScienNjIC A'IllI!h'Ican. 
:sAT IOXAJ. COu.nEspn"\OE�CE INSTiTUTE (Intorp0J'l\ted), 
t. S. Dept. �d Su.tiOlml Bank Building, 'Yashinglon, D. C. 

500 Celebrated " Syracuse " BI
cycles. New in original crates. Sur

Ius 96 stock must be sold at once, $10 t $50 argestock well�known makes. 0 
Shipped on approval. Send for Lists. 
I C. Brown-Lewis Cycle Co. Chicago. 

TRADE MARKS, 
DESICNS, 

COPYRICHTS &.c. 
Anyone sending a sketch and description may 

quickly ascertain, free. whether an invention is prcbably patentable. Communications strictly confidential. Oldest agency for securing patents 
in America. We have a Washington Office. 

Patents taken tbrough Munn & Co receive special notice in the 

SOIENTIFIC AMERIOAN, 
beautifully illustrated, largest circulation 01 
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BO�K ON PATENTS sent free Address 
M U N N  & CO. , 

361 Broadway. New York. 

Broadway, New York. Special rates will be given where _____________________________ _ 
a large number of copies are desired at one time. 
v£t�:1��nal;'o�n
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fti�3Ji�hc�i�Xi�� ���r �i11 sb�Pi1'if:l: ����f 
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�g�k�c����r 'to��r:. �¥:�s&m��·al�Jb!rgb't}J:ld. New 

�hain BElTING of Various Styles, ElEVATORS,  OONVEYO RS, 
COAL MINING and HANDLING MACHINERY. 

The J E FFREY MAN U FACT U R I N O  CO., C O L U M B US, O. 
W' Bend far late Oatalof1Ull "0." Branches: CHICAGO-NEW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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