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The charge far insertion 1MUUr thu head u 0... Dollar a 
line far each irurertion: about eioht warda t<> a line. 
Advertioements must be received at publication ojJia 
as early as Thursday maTnffig to appwr in the folWw­
ina 'week's issue. 

Marine Iron Works. CblC8Ii{O. Catalojil'ue free. 
For mining engines. J. S. Mundy. Newark, N. J 
.. U. S." Metal Polish. Indiauapolis. Samples free. 
Gasoline Brazing }4"'orge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co .

• 
Chaa-rin Falls.O. 

We buy patents on specialties. or manufacture on 
royalty. V. P. Van Horne & Co. Dayton. Ohio. 

Gasoline Engines and Launches. Free catalogue. 
Geo. H. Gere Y. and L. Works. Grand Rapids. Mich. 

FERRACUTE Machine Co .
• 

Bridgeton. N. J. Full 
hue of Presses, Dies and other Sheet Metal Machinery. 

1m proved Bicycle Macninery ot every description. 
'rbe Garvin Machine Co., Spring and Varick 8ts., N. Y. 

'l'he celebrated H Homsby-Akroyd" Patent Safety Oil 
Elljilille is built by the De La Vergne Refrigeratintl Ma­
chine Company. Foot of East 138th Street. New York. 

The best book for electrlClans and beginners in elec­
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co .• publishers. 361 Broadway. N. Y. 

W- Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. �'ree on application. 

HINTS '1'0 CORRESPONDENTS. 
NalDell and Addre •• mnst accompanv a11letten 

or no attention will be paid theret<>o Tills is for ow 
information and not for publication. 

Reference. t<> former articles or answers should 
give date of paper and PB!!" or nnmber of question. 

Inqulrlell uot answered m reasonable time should be repeated : correspondents will bear in mind that 
some answers require not a Ilttle research, and. 
though we endeavor to reply t<> all either by lettei 
or in this department. each mnst take his turn. 

Buyer. wishmg t<> purchase an;!' article not advertised 
in our columns wi l l be furmshed with addresses of 
houses manufacturing or carryin!( the same. 

Special 'Vrltten InforlDation on matters of 
personal rather than general interest cannot be 
expected without remuneratio n. 

SclentUlc AlDerlcan SupplelDent. referred 
00 may be had at the office. l'nce 10 cents each. 

Book. referred t<> promptiy 8upplled on receipt of 
price. 

I1Il:��"
o
�'fat!?:n�nminatiou should be distinctly 

(7463) W. V. asks: 1. Can the same 
length of spark be obtained in the iuduction coil of SUP­
PLEllENT, No. 160, by using No. 30 or 31 single cotton 
covered wire instead ur No. 36? If not, what lelJ/lth will 
they give? A. No. If wound equaIly close, the spark 
will be IIbout one quarter as long with No. 30 as with No. 
36 wire. 2. What size wlll the tinfoil In the condenser 
be? A. The size of the co ndenser is det.ermlned by the 
primary current and would not be changed whatever 
changes were made In the secondary winding. Cut 
the sheets of tinfoil t<> go into the box at ba�e of coil. 
The proper surface of tiufoll Is 40 square feet. 3. Do 
you have a SUPPLElI1INT that teIls you how t<> make a 
folding camera , size 4X5 or 5x7? What number Is the 
SUPPLEMENT? A. ]'or folding camera, see SUPPLE'. 
lI1INT, No. 1000L For mnde of m aking bellows, see Sup­
PLElIENT, No. 625. Othl'l' articles may be found in Sup­

PLElIENTS. No. 806 and 1064, price 10 cents each by mail. 

(7464) S. E. writes: Please send me a 
SUPPLElIENT containing an article on the prevention of 
creeping salts in a sa1ammonlac battery. A. We do not 
know any separate article on the checking of creeping of 
salts in battery jars. It Is done by the following method: 
Take para1llne wax, 2 parts; vaseline, 1 part. Melt w. 
gether. Clean and dry the Cells. Dip the neck of the 
cell abont an inch into the melted solution. By dipping 
obliquely and rolling the jar around, it will be coated on 
the Inside as well as on the outside. Over this surface 
the salts will not creep. 

(7465) W. G. R. asks: Have you any 
book or books glvlne: a full explanation of differential 
arc Ught system? A. A valuable serIes of papers on the 
arc light appeared in the SCIENTIFIC AlIERICAN SUPPLE­

lIIINT, Nos. 1047-1062, also one on driving powers, equal­
izers, etc., in SUPPLElIENT, Nos. 6901, 695, 696, price ten 
cents each by mail. 
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aUloreign countries may be had on application, and per­
BOns contemplating the securmg of patents. either at 
home or abroad, are invited to write to this 

O
ffice for 

prices, which are low. in accordance with the times and 
our extensive faCilities for conducting the business. 
Address MUNN & CO .• office Sml'lNTIFIC AMERICAN, 

361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JULYS, 1898, 

AND EACH BEAIUNO THAT DATE. 
lSee note at end of list ahont copies of these patents .] 

Air hrake. M. Corrington ............................ 006.708 
AIr brake. F. L. Guillemet. ............... .. ....... 006.712 
Air compressor. hydrauliC, Noack" Grossman. 
Alarm. See Burglar alarm. Low water ala�:32. 006.733 
t�t��':IKg�����·��sl¥i�. �t;'�·y.;it & 'iir"ii:::: 
Automatic can. F. I.owe ... ......................... . 
I::!cFo� ��3.e�:S�I.r�:J: ��:;.���:::::::: 

J Citutific 6\Ultrica;u. 

ORDINARY RATES. 
In.ide Pall'e. each insertion. - 73 cent. a line 
Back Pall'e, each In.ertion, - - 81.00 a line 

prFar some class&! of Aavertuements. Special and H i<)her rates are .. equired. 
The above are charges per agate line-about eia-ht 

words per \ine. This notice shows thewidtb of the iine. 
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morning to appear in the f,.llowill2 week7s is.ue. 

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

SEIECA FAUS :MFG. COMPAlIT. 
695 Water St .• Seneca Falls. N.1. 

AMERICAN PATENTS.-AN lNTER-
eAtinf, and 

v
aluahle tahle showing tbe nnmber of patents 
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31. 1� Contained In SClIINTUIO AMERICAN SU p­
PLEM1i:NT. No. 1002. Price 10 cents. To be had at this otllce and trow all newsdealers. 

. PCWER & FOOT I SHAPERS.PLANE.RS DRILLS 
� AT H E S. �toC�LN"E.pr,��P 2�,T,!LIJtul���� 
SEBASTIAN LATHE. CO 120 CULVERT ST. CINCINNATI.O. 

MACHINE DESICN, 
Mech. Drawing, Mech. and Electrical Engineering, 

Taught at Your Home for $2 ��r
nth. 

�l;!''::..E�� O�n 'm�:uoo
co���:�'l.'f, �a::e. and 

pr Write far f .. ee S. A. cm:ular. 
THE UNITED CORRESPONDENCE SCHOOLS, 

F. W. Ewald, Gen. Mgr. 164-168 Fifth Ave., N. Y. 

r .. @ q �!�f�!���:��! 
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t�i�";..��t fit �':: 
are drop-torged. Once tried, it is always used. II has 
many imitations hut no equals. See explanatory cuts. 
Price list on l!Pplication to 
WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 

ROUND OR BASE 

ARMSTRON8'S PIPE THREADIN8 
-AND-

CUTTING·OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. G'\t and Steam Fit-

�� '&�r •. i"!t,�:;i�:J�. 
..... ive ... aUli acknmoled9ed t<> be 
THE B1!:ST. prSend!orcatalOf/. 

THE ARMSTRONG MFG. CO. 
Bridll'ePOI't, Conn. 

TRANSITS AND LEVELING INSTRUMENTS. 

ADJ �:'�BLE BENCH LEVEL 

aIiiiIiIIiiiI Bottom. lJ'(Iund true. Viala JIl'OUIld IIDd Kr&d.uated. 
Size 41n. to 18 In. Price t2.oo to ts. For 1>00.., on the level 

C. F. RICHARDSON & SON, 
P. O. Box 977, ATHOL, MASS., U.I!! • .\. 

The MIDGET 
Smallest Generator Out. 

Weighs � Ihs. Will ligbt our 
M;d�·::J'';r, �i

� 
bae�oto�;� 

current trom battery or Model d�:t��i �8Cwatts, Voltage 4 or 
6 as desired. 

ELECTRICAL APPARATUS COMPANY, Elbridge, N. Y. 

SUB-PRESS PUNCHES AND DIES 
We make to order to drawings or mod-
:�:��le�v1�'ka;,��,"lf���':-'l< 
requiring accuracy and finish. Suh­
Press Dies for the parts of watches

j ��cra'ni����'t'r:laJtnd 
$:

e
��� 

stock dilferent s= ot �Ub-Pre88 Bases 
and Stands. Send far Descriptive Circ',.. 

THE PRATT" WHITNEY CO. 
Hartford, Conn., U. S. A. 

Basket. A. Biglls. Jr .................................. 606,7\l8 
Beam construction for buildinll8, G. B. Waite. ... 606.69ti 
Bed bottom. sWina-. Peugh & �·razee ............... 006.683 
Bicycle. J. H. ergstrom ... .......................... 00685f 
Bicycle. C. T. & W. B. Burgess ............... ...... 006;7tM 
l\���I:·I�::·:O�:'18ciiliiiidi::::::::::::::::·.:::: =:� Bicycle IUlI:galle carrier. F. M. Ulford ............... 006.796 
Bicycle Haddle. W. J. Best ........................... 006.818 

�1���I::��I:�s'r.Pc.JA.CF�W!��::::::::::::::;:::: �:m Binding. brush skirt. A. S. Waitzfelder ............ 006,983 
Board. See Ironing board. 
Boiler . .  See Marine boiler. 
Boiler cleaner and filter. W. Dougherty . . . . . . . . . ... 007.0<1' 
Bookbinder. loose leat, A. Opalla ................... 006.978 
Bootl.aCI<. H. Strate .................................. 006.W7 

Hgnl�: �o!}!gt\t:�\�: 'Dolieiii ',t'iiiiiiriji::: ::::.:::: �:m 
�m:s":"::��rin�e�!i.�

n
fd�\ho�d\iig; c: W: 'piatt 006.757 

et al............. ...... ........ .. ................ 006.736 
Box. See Cake box. Fuse box. Match box. Pa· 
Bof����er.SJ�tl-�\:�� ............................ 006.918 
Box forming machine. H. Stewart .................. 006.692 
Brace. See Dental jaw brace. 
Bracket. See (; u r t a i n bracket. Tree prop 

bracket. 
Brake. See Air brake. Electric hrake. Brake beam. L. C. Burgess .......................... 006.756 

R���·T';'ll�rJ�li�i� �.�� .���i.�l.� •. .  �:.� .�.�������:: =:m 
����� ��I�:�o�·:re!����hii ij .. &; 'G'ouiii::: :::::: :: =:� 
���f�r���':.�'!'iu'!; *i�:J &; ·Ban .. ard.·.·.·::::.·.·. :  :.::: =:� 
Burner. See Oil burner. Vapor burner. 
Button. tack fastened. A.J. Shipley .... ........... 006.881 
Cabinet. kitchen bakery. W. S. Renner ............ 006.793 Cake box. etc .

• 
S. F. Savidlle ......................... 006.880 

Calorimeter or heat measuring apparatus, E. A. 
Uehling .................................... ....... 006.749 Can. See Automatic can. (\�ruit can. Tin can. Can bodies, roller machine for forming round, 
H. C. Campen ....... ............................... 006.85Ii 

Can opener. J. S. Beeman ............................ 006.701 
Can opener. F. l!J. Gowen........... ................ 805 
2:�·ccg�;;:;:-:�b�'a�ne!rh�o�in�n�.����:.'.'::::.'::::::. Car coupling. B. F. Olmsted.......................... 9!J9 
g:�f�;:g!��'t/W�·N�':-'A�::::::::::::::::::::::::::.: =:� 
8:� ;��1.et�g��:!��le.���:.�·. ����������:::: :::� 
g:�·s�l::�!'ife:.::�:.tf �r.r���:: ::: : ::.'.'.':.'.'.' :: : :::: =:� 
Car wheel and axle gage, Smith & Brainard .... .... 006.772 
Carbureter. J. A. McGowan .......................... 006.998 
Card clothing. device for bending teeth in. E. 
Cas�h�!:�ee'ii 'case:' '8aiDpie 'cas e: ' ShoW: case:" 006.829 

g�fim���� ���e��������: .�: .�:.��i���::: .'::.: .':. �:� 
gg�i��s�e�·8iiP./?"'.\'�air.'·· siioe iiiiiiiii ciiair:····· 006.913 

Child's chair. combination. C. J. Fichtl. ............ OO6.tlM 
g���.eJ. tr.l�t.in�:,l��� .�. ������:::::::::::.::::: =:� 
grg�c.titI�:��agliiihiinii iii"ciiine:Ei::A: Joiin.: 006.006 

Cla�;" See' Hajj anii soCi"lii jOiiii 'ciamp: 'Bicyciii 006.� 

saddle clamp. Clampillll and pivot supporting device. T. S. 
Cle�:��e���. iioii e r· cieaner:' S·ieve· cieaner:· ·'f.>: 606,866 

bacco pipe cleaner. Window cleaner. 
Clothes line reel, H. Hubner ...................... !. 606,666 Collar. A. D. �'enwick ................................ 606,8.'i9 
Collar and culf, T. R. Weidemann ................... 006.817 

gg�;:';;hs��:��':d:r.�.�6.rw�':e:::::::::::::::::::: =:?t� 
Corn stripping and husking mechanism, A. 
cou�Yi���r See'C'm: 'coi"piin�:' 'pipe coiipiing: seii: 006.824 

locking coupling. Thill couplln". 
Cultivator appliance, wheel, W. A. Douglas ...... , 006t836 
Cup. See Lubrication cup. 
cu7::i�iE������,°ft:�� 1Pl!bf!��. �?�. ������� 606.761 

g��rI���c�t:'"a����t�e: ·'F.·ii: Eiiiass: : .. .. .. .. . ::: =:� 
Cuspidor, car, Manning & Bouchet ................. 606.871 

g:fl'��.or leO: .f�t':Lc��c.:tt:r. Cuttingham .......... 006.647 

Decomposinll solid 8ubstances, process of and 
apparatus for, W. &. Romme ......... ' ...... , ... 606,981 Dental enl(ine bandpiece. A. W. Browne .......... 606.755 

Er.:'�r�J:��:I �'t'i:' ... �.Lp.\�fJ'�.i�: .. :: .. : .. :::::::::::: �;m 
E�gl:� �r�A�y,.FM�ie�.��d �� .. ::::::::::::.'::::: :.:� �:�� 
Distillina- extracts. J. W. Lathrop .................. 006.789 
E�;��"a���?��'W: lia�i:i.!"i.�.'.':.'.'.'.'.' .: :::: : :::::.'.': ::::m 
g��� �:��1�n! .:p��o

�:,. ii: ·BennUt:::::::::::::: =::m 
g������tie��r�:l��j.j.·ent: ·t·.· Gutiiian·n: : : :: ::: =:� 
Dynamo. alternatinll current, Hutin & Leblanc ... 006,762 
Edgers. sectional feed roll for a-ang. C. E. Buek ... 006.886 
ElectriC brake. H. P. Da.is . . . . . . . . .. . . . . . . . . . . . . . . . .  006.P17 ElectriC heater or rheostat. R. V. Sill .............. 006.,89 
Electric heaters, composition of m atter for, G. 

B. Fraley ... . ....................................... 006.921 
�l:���� !:f.:w.'Stt;,\\·e�·&L.

Di�ll'J'�on·:::::: :::::.':� =:+� 
�1:��'lgr�n'Y:,:Vi:�& tJe�a�r'�Od ................... tni.88' 
Elevator safety stop, automatic, R. T. Crane ..... 606.857 
Engine. See Rotary steam engine. Engine speed limit. J. R. Reynolds ........... ..... 006.877 En�raving mach Ine, }4�. Mink ..................... .. eo6,676 
Eraser and manicure implement, ink, R. M. Pan-

coast.. .. .. .. ... .. .................................. 006.937 Exten'!i0ntable. c. A. Curl. ......................... 006.834 Eyeletmgmachine. S. Field ......................... tni.964 

I:g�l�s��r:.;:tu���I��rt':,t;,M;J. �;::'Re��'Cart"i-:' 006.707 
006.776. 006.777 

Farm gate, F. M. Lucas .............................. 006.7:U 
Feed water heater for steam boilers. J. Dickson .. 006.958 
Fence making tool, D. J. Jones ...................... 006,821 
Fence post winder, wire, L. Matthew! .............. 606.873 
Fence. wire. L. Matthews ......................... ... 006.872 
�:��:r:,i§�'e ta�i�g�:

sco ......................... 606
.

737 
�"fth wheel. M. Halfpenny ........................ .. 
FUter. water. O. Eastman .......................... .. 
Fire engine feed water coupling. F. A. Rothgery. 
�t�:C���1 g��::u��r.::.��f;e

F
M:n���������::: 006'988 Flying machine. J. T. Rice ........................... 006:W2 

Folding table. J. H. Simmons ........................ 606,845 
Frame. See Quilting frame. 
Fruit can or receptacle. J. J. Heins ................. 006.838 

lr.m�:t�:�:�:b��t�u!������:::::::::::::::::: �;� 
Fruit juices. coloring and preserving. H. Muller· 
}I·u�����a�ee· ii·ot ·at': furiiace·.··················· ... 006,9W 

��i��i�?'A��ft�:.�:.�·.��������.�·.:·:::.::·::: �:� 
Game apparatus. T. M. St. John .................... 006.7" 
8!.n::::!r�������j.:.,·h�a:s��.I�.��:::::::::::::::.: =:�� 
Gas generator, acetylene, E.�ossart ............... 600.861 

8: ����t'ri';':'n3�'i�!'i.�1hrd�vlc�:"}�·C:·ii::d�/! 006.67. 

Gat':,�n8ee' Farm' gaie:' 'siop ·gaie ... · .. ····· .. · .. · .. · 006.600 

8::� ���rin�'::�i�e�.gfI�vtlea8iow::::::::::::: =:r� 
Gear cutting machine. J. H. Gibson ................ 006.337 
Generator. See Gas generator. Glass, composition of matter for manufacturing, 
GOlff�o:�"a.ftI::�iiiiionii of chioriii"iioii workii; 007.001 
G':a��c�I��"ltg:: ;j,':iiatr:, 'j: 'Brogaii'::::: .': :.'.'::: =:� 
Graphophone tablets. manufacture of, T. H. Mac-
Gra��nt�d8i·mila·r ·grow·ilis: ·iiqui<i it;r eXie·rmtnat: 006,72a 

ing. W. A. Chapman .............................. 006.644 
Gun safety device. bolt. T. C. Johnson ............. 006.972 Hair tonic. H. Koorie ................................ 006.72:1 

�:!f;;��k J�:'c�:����1.;. Hp:,aba��ie:' Tooi 006.728 
handle. 

Hanger. See door hanger. Picture hanger. 
Hanger. M. O. Reeve .................... ............ 006.941 
Hat fastener. W. A. Callanan ............... ......... 006.799 

�::te�v����I�Ct�t'�),t:';i er: 'F'ood' wilier ·Iii'''i''i-.' 006.9i!2 

Heater. J. Demarest .................................. tlJ6.64� 

�::�t�: ���riri1f�����:r:r���': l.·N:cir::s�ri::: =:Ui 
Heel and sole protectors for boots or shoes, rna-

-chine for 8ettin�, I. Ii'. Peck ..................... 007,001 
Hin!'e. detachable. A. S. Held ....................... 006.925 
JI���:.Jha:� �;,.1\ft�g�nii devic'li: iJ: M': Forsy:iIi:: =:= 
Horseshoe and removable calk therefor, J. Me-. Donough ........................................... 606,8'15 

(()ont'nued on fHJQe 1,8) 

© 1898 SCIENTIFIC AMERICAN. INC. 
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1J'1JJJam,' Soa" lOrd ev�"J'Whl"', hUI ,m' Iu IIUJll if 
,our d,al". do" II., 114,,1, ,tv. 

Willia_' SlNwing Stid. 25 eta. 
Genaine Yankee Shaving Soep. 10 eta. 
La.ary Shaving Tablet, 25 eta. 
Swiss Violet SlNlving CreaM. 50 eta. Jeney CreaM (Toilet) Soap. 15 eta. 

Wilia •• ' SlNlvina Soap (Barbers'), 6 Round Calt: ... 11lJ.,.tOC, ExquisiteafsoCtXtoilet. Trial cake fol'gc. stamp. 

THE J.B.WILLIAMS CO .. 
lO,OO, GLASTONBURY. CONN. S'DNEY 
f· I"U .. - >:1\ )�t' L ST ....... . C \61 CLARENCE _� 

THE 

Scientific American 
ARMY AND 

COAST DEFENCE 
SUPPLEMENT. 

to-INCH GUN ON DISAPPEARING GUN CARRtAGE. 

OUNS, ARMOR AND FORTI­
FICATIONS. 

In response to numerous requests for detailed in­
formation regarding our Coast Defences. we have 
just published a special edition of the SCIENTIFIC 
AMERICAN SUPPLEMENT under the above title as 
complementary to our recent II Navy" issue. It is 
similar in size, quality and general make-up to the 
Navy Supplement, and in it will be found the most 
important facts regarding

'
our system of coast de· 

fence and the varied character of the" war mate­
rial" upon which it depends. 

Among the subjects treated are the following: 
8, 10, 12 and 13 Inch guns. 
Disappearing' gun carriages as used In coast de· 

fences. 
Rapid-fire guns, various types. 
Mach Ine guns, such as HotchkIn, Gatling, Colt, 

Maxim, 
Armor; method of manufacture, tests, etc. 
Projectiles, powders and guncotton: process of 

manufacture. 
Range finders, submarine mines, etc. 
Tables of size, power, penetration, etc., of the 

various guns. 
Mortars, dynamite guns, submarine mines, small 

arms. 
Diagrams showing flight of modern projectiles and 

penetrating power. 
Mountain guns and method of transportation by 

mule pacl<. 
This issue opens with a brief discussion of the ex­

act and proper scope of a system of coast defence. in 
which it is shown that both army and navy are inti­
mately associated in its planning and execution. 

The descriptive matter commences with an ac­
count of the 12-inch coast defence guns and the 

methods of their construction. mounting and opera­
tion. Then in their order follow a series of chap­
ters on hea,'Y rapid-fire guns. light rapid-fire guns 
and machine guns. in which the leading types of 
each class are fully illustrated and described. The 
development of armor is d.,.;cribed from the early 
wrought iron plate down to the re-forged face-hard­
ened Harvey plate of to-dav. Under the head of 
powders is an article on the manufacture of gun­
cotton. and following this is a brief account of the 
much-talked-of smokeless powders. Dynamite guns 
are illustrated in several handsome cuts. 

There is a very full chapter on the subject of har­
bor defence. including diagrams of the various sys­
tems of range-finders and the modern methods of 
defence by mortar-fire. submarine mines and diri­
gihle torpedoes. Under the last head, the White­
head. Howell. and Sims-Edison types of torpedo are 
shown in a series of cuts which will be entirely new 
to the public. A chapter on the small arms carried 
by the army. navy and volunteers is fOllowed by 
tables of statistics of the guns in use in our own ser­
vice and those of leading foreign powers. 

The illustrations number over 100 and include a 
mall'nillcent double pall'e .upplement of our 
larll'e.t battle.hip, the" Iowa." 

The colored cover shows an illustration of a large 
coast defence gun in action. 

PRICE, By MAIL, 25 CENTS. 
MUNN & CO., Publishers, 

36J Broadway, New York City. 



',ieutifie )merieJI. [JULY 16, 18<}8. 
Hotalrfurn .. ce. H. L. Wlnlrert ....... .............. lI0II.71>2 
Inc .. ndescent IIgbting .ub.t .. nce. W. M .. bler ...... 1IOII,7l!6 
Incandescent mantle!, thread foundation for, H. 

Hill . . . . . . . . . . . .. . . . . . . . . . . . . ............... . .......• 606,719 
IndexlnK m .. cblne. A. H. Alex .. nder ................ 606,853 EDUCATION TbOlllalldl ha� 

been belped to 
��t�:o P:�r* National Tube Works Co. 

Indlc .. tor lock. W. Scb .. rnweber ... . : .............. 606.7(1 
Injector. W. R. P .. rk . .. ............................ .. 606.766 
Inner .ole. A. E. Gooch ............................ .. 606.800 
In.ul .. tor. B. WIll .. rd .................................. 606.&10 

�:�:���:: BY M A I L McKEESPORT, PA., U. s. A. 
Iron. See S .. d Iron. 
Ironing bo .. rd. T. H. Kin.m .. n ...................... 606,788 
J .. ck. See Bootjack. 
ic.
a
:y a���!t��8��;li�iI bar. C. Sears .............. ·606,814 

THE Largest Makers of All Sizes and Kinds of Special WROUGHT 

MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 

S2 A MONTH l"7oforaOolle.eEdncationatHom .. 45,000 Stndent. and Gradnates. • 
(lIreal ... FREE. State oabjeet 70a .. Ioh to .tad7. 

THE INTERNATIONAL CORRESPONDENCE SCHOOLS 

Keybole gu .. rd. �'. E. ofmstead . .. ....... . ...... .. ... 606,734 
Kitchen table and ironing board, combination. C. 

L .. m b. . ..... ... ................ ................... 606.928 
Kite. J. Doyle ......................................... 606.960 
Knitting m .. cbine. R. W. Scott . .......... .... . . . ... 607.00't 
L .. bellnK m .. cblne. bottle. F. C. H. Str ... burjl!er .... 606.745 
Lamp, acetylene gas generating, }'. Rhind ... ..... 606,681 
L .. mp. blcl,cle, W. Leuckert . . . .... ... . . ..... .. ...... 606.!/U 
t:�i :O'rlerl

b
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a
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WORLD; control the Manufacture of Wrought Tubular Goods Made 

of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 

and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 

Better than any other Pipe made. 

Box9f2, Scranton, Pa. 

The Best Place to Study Engineering 
IS PITT:.BURCH. 

L .. nd., r .. i.lng level. of low. P. Polncy ............. 606.980 
I..athe centering tool, R. C. Wrege ........ ......... 606,985 
1f::�rn:':r��t,'; .

.. 
��r:l.°X.ih�i.�. �����: ':.'::::.:: �:� 

Lmk det .. ch .. ble. A. Mebl.. ............... . .......... 606.997 
t�:.ft�� .. 
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I GO�K��T���'���!:AUA -
; CoulKal'dle Water SUf,Ply.-Rlveted Steel Pipe •. 

Lock. See Bicycle lock. Indic .. tor lock. 
Lock. H. Vincent......... . .......................... 606.b&� , �e��i�eOt:��::��rO{h�:�p
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I, Au.tr .. I1 .. , of "bout 2(6 mile. of Riveted Steel Pipe. of .. bout 31 Inc be. Intern .. 1 di .. meter. Form of tender. witb ),og dumper. W. F. Curti .... .... .. ................... 606.888 
Low w .. ter .. I .. rm and ... fety v .. lve, W. L. Bone ... 606,&�2 
Lubrication cup, compression, W . .K. Richart ... . 
M .. nhole .. nd cover tberefor. H. L. Wil.on ....... . 

�n� W�:r.r .... g'8'�:.rl t�N���;el��::f ... I{�partm
ent 

W. J. HOLLAND. LL.b., Chanceflor, Pltt.burgh. P ... i !'x!'�::e��'m:�t����O:ed�
d 

�o:i�tt��
B
a °leecg��,�� Gumeas. In F.urope .. t tbe o&ce of tbe Ag!lnt-G<m.�raJ for ''''estern Australia, 15 Victoria 8treet. Westminster, London. S. W.; In Americ ... at the Office of Mes.,... 

Marine boiler, W. T. Sylven ....................... .. 
M .. tcb box. G. W. Hou.el.. ......................... . 
M .. tch m .. king m .. cblne. A. Kelley ..... ............. 606.994 
Match safe, single delivery, J. VaiL ........ ........ 606,750 
llatches, manufacture of wooden, Debize & Chas-

! seig-ne. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 606.648 
.\feasure and funnel corubined, G. A. Keene . . . . . .• 606.007 
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.l:�e3t .fe':."J�� i:r°�M:r�ieeny::�,� I .. re to be delivered .. ddre •• ed. eltber to Agent-Gener .. 1 : at the office aforesaid, or to the Honorable the Director 

aiYBr Gold Dredger 
THE MOST PERFECT YET INVENTEO. 

���1 ��
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yard. Ad .. pted to .. II .Itu .. tlon.. Contr .. ct to 
erect and start 'n successful operation. 

RISDON IRDN WORKS, iT Selld 

200 Beale St •• San Francisco. Cal. for 

BUILDERS OF Pamphlet 

Mining and Marine Machinery. Irrigation and 
Water Works Plants. Boilers and Engines. 

}(easuriJljl device, C. McGlade ..... .............. .. 606,9i7 
Meter. See Electric rueter. 
mr��.
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Mowing machine bunching attachment, Tandy & 
R .. der. . . . . . . . . . . . . .. . . . . . . . .. . .. . . . .. . . . .. . . .. . . ... 606.902 

Mu.ic book bulder. C. D. H .. le . . ................. .  fiOO.!r.?( 
Musical instrument device, stringed, W. S. Reed. 606.813 
Napping machine, }O;. McCreary ..................... tOO,731 
Nickel from nickel c .. rbonyl. proce •• of .. nd .. pp .. -

r .. tus for obt .. ining. L. Mond ... ................ 606.8(3 
Nut tapping m .. chlne. J. A. Co.teilo ......... . ... .  606.64.'. 
Oil box cell .. r .. nd du.t gu .. rd. Scrogm & Womels' 

dor!!'.......................... .. .................. 606.686 
011 burner. J. Jobn.ton .............................. 606.78( 
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Ores, apparatus for treating auriferous or other, 
J .. me. & Jordan ......... ..... . . ..... .............. 606,670 

OrlZan transposing action, E. B. Thorin ............ 006,748 
P .. ck"jI!e h .. ndle. A. W. Ottignon . . .... . ............. 606.936 
Packinjl!. met .. llic. J. B .. deker ............ .......... 606.888 
PackinK. pipe joint. J, C. Hender.on ............. . . 606.662 
Paint and varnish from surfaces, device for clean-

InK. B. �'. Aiken ... ... ............................ 606.907 
�:�·hi�31�'W. 'l!\':

n
TubbS ............................ 606.904 

�:re�':��·,' f..Pk���'3 c!�� �.�����.�,. �'. �: .������� �:� 
P .. per box making m .. cbine. P. A. C .. rtler ......... 606.Y16 
P .. per feeding m .. chine. Mleble & M .. n.Held ...... 606.975 
Pendulum, compensating, E. K. Adams ........... 606.753 HIGH GRADE WOOD MACHINERY Penbolder. S. Krau .... ............ ................... 606.8H ORK ING Pbenyl ether •• obt .. inlng bydroxyllzed, L. Le-

derer.: .......................... ... ................ 606.000 
PbotoKr .. pbic Him bolder. C. M. M .. li. .............. 606.727 
Picture fr .. me b .. njl!er. J. B. Turner ................. 606.816 
Picture han�er, A. Fosgate .......................... 606,710 
Pipe compressing machine, corrugated, W. A. 

Mannfactory Established 1,.01. 
LEAD PENCILS. ()OLORI'lD PENCILS, I:\LA TE 
PENCIl,S. WRITING SLATES. STEEL PENS. GOLD 
PENS. INKS, PENC'IL CASES IN SILI'ER AND IN 
GOLD. STA'l'IONERS' RUBBER GOODS, KULERS, 
COLOKS AND AR'l'ISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Mannfactory Established 1,.01. 

§ 
Single Machines or Com­

plete Equipments for 
Any Class of Work. 

yOW' Ofl'M'espondoou is Soli ited. 
iT IIIu.tr .. ted M .. tter .. nd Price. on 

.. ppllc .. tion. 

Kemp ........................................ ...... 606.786 
�ig� �yb':,"�

i
��nM�����b';n��W��:Ke·mp:::::::: �:�� BICYCLE TIRE REP.AlRING.-THE 

". J. A. FAY" CO. 
PI .. ltinK m .. chine. E. � •. Donne ...................... 606.651 Mending of Sintle Tube Tlre •. -A pr .. ctlc .. 1 .. rtlcle lIIu.-PI .. nter. �ot .. to. J. Skinner ............. . ........... 606.901 'I tr .. tinK the m e t  od of In.ertlnjl! & .. tcbe ... nd plUKS wltb 

10-30 John St., CINCINNATI. OHIO ��:;�atiC ��:�b: ·D ... awbaugii::::::::::::::;:::: ::: �:� E�g
r
������

e
;;'u�g[:��� .. ']'tt:t��g��jI!�,£ PD4.on •• electri C extr .. ctlon of. J. B. C .. mpbell .... 606 887 t .. lned In SUPPLEMENT 110:J. Price 10 cent.. For POlice p .. trol .y.tem. O. W. H .. rt................... • .. Ie by Munn & Co. and all newsde .. ler •. Preserve jar and cover therefor, A. Legrand ..... . PURIFY YOUR DRINKI 

Pure water is as necessary BS pore 
food or pure .. Ir. Impure w .. ter I. 
tbe direct cause of m .. ny de .. oJly 
diseases. The foulest water is 
m

��rs�� 
b
tla¥��aY·St��e Filter. 

It tboroughly removes .. II dirt, 
germs, vegetable and animal mat-
���r�::-ffe�;:B

e 
t�:8:at��

d 
p��� �,�= = "j.� t:; &lid for 

N. A. WATSON, Manufacture 

DRILl:lNG MACHINEQ 
MANU'ACTURED BV 

WILLIAMS BROTHERS. 
ITHACA.N.V. 

OR ON SILLS, FOR 
SHALLOW WELLS, WaH 

OR HORSE POWER 

Press, W. A. Traver ................................. . 
Printing press, L. M. Rouse ....... ................ . 
Printin2" press, color, S. Klotz ............... ..... .. 
Propeller. C .. rter & Buble.... .. ... .. . ........... .  .. 
Propelling .blp •• etc, device for. C. J. D'Urb .. n .. 
Pulley. H. F. Arnold ..... ...... ....... ........... .. 
Pulley. jl!rooved. C. Rocboll ........................ .. 
Pump •• te .. m. J. B. Rbode .... .................... .. �Uillmjl! m .. chlne spmdle. F. Ke •• elrlng ............ 606.890 

uiltinll: fr .. me. E. H. Butler ........................ 606.91. 
.. dlator. electric. F. W. Ould ........... ... ......... 606,792 

H .. il. over joint .Ieeper •• device for regul .. tlng po-
R .. ;T!:!�

n
c��r:�n��fce�e:.,��t·����;· &: ·Oavi.:: �;� 

Railway current collecting apparatu
8
, electric, 

Terry & D .. vl ...................................... 606,826 
R .. llw .. y, electnc, J. C. Henr�.663. 606.

66(
.606.

990
. 606.991 

R .. llw .. y line ... fety .. pp .. r .. tu •• J. M. L .. !!' ........ ... 606.672 
Railway overhead conscruction, electric, Terry & 

D .. vi.. . . .. . . .. . . . . . . . . . . .. . . .. . . . . .. . . .. . . .. .. . . .... 606.827 
�:U:�� �:'�fct�-W� ��Oa�'eg��.���:::::::::::::::: =:� 
R .. llw .. y tie pl .. te .urf .. cer .. nd "age. H. W .. re .... 606,851 
Railway traveling contact device, electric, G. 

We.tinKbou.e ..................................... 606.828 
�:�: 

h
l::'C��lt

Ch�· I�;, �:!f.I ......................... 606,7Li 

Regi.ter. See C ... b regl.ter 
Rbeost .. t, H. B. Cutter ... ............................ 606,6(6 
Rice bulilnK .. nd poll.blng macblne, H. A. Bar-

n .. rd . . . . . . . .  . . . .  . . . .  . . . .  .. . . . .  . . .  . . . .  . . .  . . .  . • .. .. ... 606.909 
Ro .. d .c .. rlfylng .. nd bre .. klng .. pp .. r .. tu., R. Bom-

THERE IS NO MYSTERY ROl
f�;.

d'§t
e:

IL�iid·roiier: 
.......................... 

· 
.. 606.8(1 

In N .. ture's metbodof distilling 
:::i>le

S
��u�rfi:\�f�� �T�:�.� 

We Il .. ve brougbt It to earth by 
our New Process DistUlation. 

THE RALSTON STILL 
furnl.be. w .. ter ... pure as Na­
ture can !lIve It. And It doe. 
even better, because its system 
ot reaeration is mechanically 
perfect. Tbe .. ir I. SterilIzed 
and Purified, and the Oust and 
Poisonous Gases are Removed. 
Our be.t Still I. only $10.00. 
11Im/rau-d Catalo!/1u ,'oota'"f"9 

�r;.,�I1��:;;:;:t:::� 
Bailey Mfll'. Co •• ll<l Maiden Lane, New York. 

Rot .. ry .te .. m enKlne. M. V. B. Howe ............... 606.969 
Rule •• kirt cuttlnjl!. M. C. Collin ..................... 606.706 

I �:���
n
c .. �. YOI:i�l:tl!��\:: ·Mer.ereau::: ::.OOii.89!i. �:� 

Sash f ... tener. W. v. W .. I.b ......................... 606.11'8 
����

o
��IY��P��: rS�FI�m�rn';r:::::: :::::::::: .. �:� 

Self.lockhlK coupling or be .. rlng, C. Dietz .......... 606.778 
Sbirt. P. Scboen....... .............................. 606.899 
�boe Htting cb .. ir ... dju.table. N. S. Springer ...... 606.691 
Sbow case. C. F. Blele ................................ 606.911 
Sieve cle .. ner •• b .. klng. J. E. Se .. y .................. 606.7( 2 
m�&g�o���:rli�tC:A: ·Aiide.::::::::::::::::::::: �il'ti 
�:: g:;��

e
ff."f: �;,�it��
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Sleigh .. nd bo .. t. combined. L. Weber .............. 606.905 
So .. p c .. ke. L. S. S .. muel.. ............................ 606.879 
Sp .. rk arre.ter. J. R. Allen .......................... 006.637 
Sp .. rk conductor. C. Slei.ter ......................... 606.770 
Spect .. cle or eyejl!l ...... tt .. cbment. G. Tbom ....... 606.7(7 

A B U C H 0 F K EYS -- Speed me ... urer • .0, L. Ro.e ........ ... .............. 606.767 
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.. ·J'��:.!�u. for tru-

w!ll not lIet lost or be left m inI/:. F. M .. M .. rcy .................................. 606.675, Cb" 
tbedoorlt QU faBtenittoyour i<pr .. ymll deVICe. J. H. Pottenger ................... 606.811 : " ono of these key. SprinK wbeel. M. O'Brien ............................ 606.93( and doe., ��:�.f."�e;

e&I:· 1����!,gJ':""'''''''''''''''''''''' 606.791 
Stereoscopic e;&cts in exhibiting pictures, de-

vice for obt .. lnlng. C. �'. Jenkins .. .............. 606.993 
Sterilizer •• pre •• ure regul .. tor for liquid. A. L. 

Rock.trom ............... ......................... 606.738 
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American Rinll' Co., BoxP. Waterbury, Conn. ��g�a�:
te

o!\�c���,:y 
.. 
baii;,ry: 

.. 
ii."A.iiley 

.. lr.;: 606.
920 

NEW 
------.. i •• ue) .... ..... . .... . .. . ................ , ........... 11 .6'16 

B I N 0 C U L A R Stove. Terr�1I & McClure ..... ......... ........... . 606.69( 
• Stovepipe .. tt .. cbment. J. A. H .. nger ............... 606.967 

(The TriMer.) ����e'lf.J��.�·I.·t.'S��U��!::::::·.::::::::::::::::::: �:� 
Small ... an oper .. gl..... More I Switcb. See Electric IIgbt .witcb. Electric .n .. p 

" MY OWN I' CYCLES 
wltb p .. tent Autom .. tlc Co ... ter .. nd 
:�

k
1fa0o,:::tth�� tp':'..fe�ta=� 

j,lrect to Rider below wholesal" J>ri;Jes. 
ob Lota. Send for C .. t .. iogge and 

S. BFlA VIS, 48 B St .• PEORIA, ILl,. 

Cvptwrittr €xtbangt 
I � Barclay St .• 

NEW YORK 
166 Adams St •• 

CHICAGO 
3B Court Square. 

BOSTON 
BIB Wyandotte St .. 

KANSAS CITY. MO. 
We will save you from 
10 to � on Typewri­
ter. of .. II m .. ke •. 
tr" SmdforOatalogue 

Stove. cookmjl!. O. W. Snyder . ....... ............... 606.Sl6 1 
powerfnl tb .. n the la�est Held .wltcb. L .. mf .witcb. RaiiW"l;. witch. 
gl ..... SendforC'r,. ro. Switcb .. nd .lgna mecbanl.m.J. C almerB.Jr .... 606,801 

i RUBBER STAMP MAKING T H IS QUEEN'" CO. T .. bk�tcb��et .. 'f,f!�n.lon t .. ble. Folding t .. ble. I article de.crlbes .. simple methoo of m;"�g rubber QpUcal. and ScJf!tU:1Ie Imtrn- T .. blet .. nd note book. wrltinK. E. W. Hill ......... 606.718 stamps with Inexpen.lve apparatus. A tbn!'UujI!bly mMt yyor1i8. T .. nk. See Anim .. 1 dipping t .. nk. practical article written by an amatenr wbo blls had ex-
10 10 Chestnut Street. �:�:::i.;hi�P��i����:lng 'machine: ii: Mo' iiib: 606,807 

�ii;:!i,"eJ1n r:g��L:i:':IT "fi��' P�r:: 1W::'��.t
l
�gr r�����.R;.;;P,H;.;;IL".AiiD�E�L.P�H�II.A=·!P • .AI· .on ........ . ........................ ................ 606.658 sale by Munn &; Co, and all newsdealers. ----- Telephone excb .. nge. F. A. Lundqul.t ............. 606.761 

��:�m�rc ·;::��i.�in�a��%'i: 'preveiiil�"di8: 
606.

803 TYPEWRITERS turb .. nce. In. BI .. tby & De K .. ndo .............. 606.912 HALF PRICE Telepbonlc tr .. n.mltter. T. F. Abern ............... 606.852 . TenterlnK m .. cbme. C. J. G .. dd ... . .................. 606.780 1'bill coupling. L .. Poer & W .. lker .................. 606.973 
'l·br ... blnK m .. cblne. L. D. Parmley................ 606.881 
Tie. See C .. ttle tie. 
'l'in c .. n. round. H. C. C .. mpen ............. ........ 606.856 
Tire .. rmor. pneum .. tlc. F ..... & Gray ............... 607.006 
�i�:."gri:.iJ' .. �T�'r.�.

c
p�i��:'t�eii8ii8):::::::::::: 'Yt:� 

Tire. pneum .. tlc. L. J. Pbelp ........................ 606,7IlO 

ma'Xe8 t��l c:��16�1' a�:Iit�����rA��� 
maDJ' for ODe quarter. Every rna.-

���E"w\��J�iiR. pe.r1�'i!'E�,�:i: CHAN9ED. SentaDJ'where with priv­
ilege of examination. Send for Ill· 
u&trated cataloljtue. 

National Typelrlter Elcbange, ��:;�!;. 

© 1898 SCIENTIFIC AMERICAN. INC. 

of Public Works, at Perth, Western Australia,on or be­
fore 12 noon. on 'l'uesday, the 23d. day of August next. 
No tender will be considered unless on the prescribed 
form witbout belnK det .. cbed from the SpeetHc .. tlon .. nd 
Condition. of Contr .. ct. Tbe Government doo. not bind 
��:¥'I�g.

a
t{:�Ii:dJ��r�'h'iI�

nW::.�
er. By order of 

C. Y. O'CONNOR, Engineer- In-Chief. 
Public Work. Office. Pertb. We.tern Au.tr .. I1 ... 

20tb M .. y, 1898. 
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Tbe Government of We.tPID Au.tr .. lI .. is prepsred to 
receive tenders for the supply and delivery in Western 
Au.tr .. lIa of .. bout 82 mile s of WLlded Steel Pipe. of 
from 26 to 29 inches in ternal diameter. �'orm of tender 
Witb Dr .. wln" •• SpeclHcatlon and Condition. of Con­
tract annexed, may be obtained on payment of a fee of 
��,:;y f���
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.ter. LondoIl
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S. W.; In Amerlc .. ..!!t tbe Office of Me •• rB. 
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8e .. led .. nd endor.ed" Tender for Welded Steel P IPe.� 
are to be delivered .. ddre •• ed. eltber to tbe Agent-Gen­
eral, at his Office aforesaid, or to the Honorable the 
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next. No tender will be con.ldered unle •• on the pre-
��R�� !��'o��M::�.
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c. Y. O'CONNOR, EnKlneer-ln-Cblef. 
Public Work. Office. Pertb, We.tern Au.tr .. II ... 

20tb M .. y. 1898. 

MODEL MAKER ir�:n�?�·
f
���:3.�ro� 

macblnery. M. SANGER. 36 CortianSf St., NEW YORK. 

liHW"i@l@! ��!f. �����%:_MII 
I CE MACHINES, Corliss Enll'in_iiBrewers' and Bottlers' Machinery. TI E VIL TER 

MFG. CO., 899 Clinton Street. Mllw .. ukee. WI •. 

WANTED AnexpertEname1erforworkonC ... lIron 
Batb Tub •• Sinks. etc. Reply. giving par­

ticulars, to Ii ENA MELER," Box 773, New York. . 

ALUMINUM BRASS AND STEEL 
Specialties ani Noveltiel!! Tools and Dies. 

Robinson-Brownell MIg. Co •• 201) Centre St •• New York. 

GAS ��Q GASOLINE ENGINES 
WATER MOTORS 

BACKUS WAT[R MOTOR CO, NE.WARK N J U oS A 

SENT FREE 
Unltari .. n Publications will be .ent Free. Addres. 
E. A. F .. 'Asbl .. nd Street, DORCHESTER, MASS. 
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equipped wltb modern m .. cblnery. C .. p .. clty1600 waaon. 
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Experimental & Model Work 
air .. aM ad ...... fret. Gard .. m & Son. 45-61 St.,N.Y. 

ACETYLENE APPARATUS 
Acetylene number of tbe SCIENTIFIC AMERrcA � Sup­
PLEMI£NT, de.crlblng. wltb full lIlu.tr .. tlon., tbe mo.t 
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The " ... ... m .. de for .. nd u.ed by tbe micro.copl.t and 
student i its use in the magic lantern. 1. 'he new French 
table I .. mp m .. klng it. own .. cetylene. Contained In 
SCIENTIFIC AMERrcAN SUPPLEMENT. No. lOll,.. 
Price 10 cent. prep .. ld h·y m .. il. For otber numerous 
v .. lu .. ble .. rtlcle. on tbl • •  u�ect we'refer you to PRKe 21 
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