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chitecture was made; two centuries and a half later this 
had grown into the architecture which we admire; from 
this it came to pass that Roman building was what it 
wa., and from Roman building hao come all that of later 
Europe." The history of architecture In Europe from 
350 A.D. up to recent times is covered by nine chapters, 
in which Is crowded a vaet deal of valuable information 
and mOBt interesting comment. The book is embellished 
with ten plates and 256 other Illustrations. 
A TREATISE ON ARCHES. By Malverd 

A. Howe, C.E. New York: .John 
Wiley & Son". Pp. 371. Price $4. 

This is a book particularly designed to facilitate the 
work of the practicing engineer, saving his time in the 
malting of many essential mathematical demonstrations, 
and furnishing formulre and tables adapted to his wants 
for a wide variety of work. The author Is professor of 
civil engineering in Rose Polytechnic Institute, and the 
demonstrations are designed to be such as may be 
readily followed by spnior students In technical schoole. 

The large and valuable catalogue of 
manufacturers' and machinists' hardware, issued by 
Charles H. Besly & Company, of Chicago, presents an 
extent and variety of tools and supplies which one sel
dom 1Inds In a single volume. It compri.'l8 300 clOBely 
printed pages in 1Ine type, with profuse Illustrations and 
ample index, the articles' catalol(lled Including almOBt 
everything from an engine lathe to calipers or from a 
differential pulley to a scratch awl 

SCIENTIFIC AMERICAN 
BUILDING EDITION 

JULY. 1897.-(No. 141.) 

TABLE OF ()ONTENTS. 
No.1. Perspective elevation, III colors, and 1Ioor plans of 

a Colonial residence at Overbrook, Pa. A 
unique design. Mr. Thomas P. LolJlldale, ar· 
chitect, Philadelphia, Pa. 

No.2. Colonial honee at Richmond Hill, N. Y, recently 
erected at a COBt of $4,200. Perspective view 
and 1Ioor plans. A n attractive and pleasing de
sign. Architect.., Messrs. Haugaard Brothers, 
Richmond Hill, N. Y. 
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No.5. "Wyandauk," the country residence of Lieut. 
Morton at Southampton, Long leland. A most 
excellent design in the Colonial style. Two 
perspective elevations and 1I00r plans. Mr. 
James B. Lord, architect, New York City. 
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(7179) W. D. M. says: Is 8hella� con· 
sidered a good bicycle wood lim cement f It so. how is 
It prepared for that purpose f Also, how should it be ap
plied f A. Cements for Tires.-

1. Shellac ............................... 2 oz. avo 
Gutta pereha....... • .. . • ........ 2 " 
Red lead .... . ........................ 90 gr. 
Sulphur ........ . ..................... 90 .. 

Melt the shellac and gutta percha, and add, with con
stant stirring, the red lead and sulphur melted. Use 
while hot. 
2. leinglass ..... .......... ......... .. � oz. avo 

Gutta percha.............. . . ....... �.. " 
Caoutchouc . . • • • • • • • • • • • . . . • .  • . • • . • • • • 1 ,. ,. 
Carbon biBulphide....... .......... • 4 11. oz. 

Mix and dissolve. 
S. Caoutchouc ................. _ ...... 2 oz. avo 

Resin ............................... 140 gr. 
Shellac ....... .................... . 100 " 
Carbon disulphide, a sufficient quantity to dissolve 

the other ingredients. 
4. Crude rubber ....... .................... �oz. 

Carbon disulphide.. .. .... ........... .. 4 .. 
Macerate twenty-four hours, and then add a solution 

of-
Resin .................. .................. 1 oz. 
Beeswax . . . ......... . ............... � .. 
Carbon disulphide ...................... 4" 

(7180) G. R. S. "ays: Will you kindly 
inform me through your Notes and Queries of a cleaner 
and poliBh for tan shoos that will not Injure the leather f 
A. We have published directions for making prepam
tions for cleaning and polishing shoes, in our SUPPLE
KENT, NOB. 1063, 1073, 1078, tell cents each. 

(7181) .J. C. McK. writes: I ha ve been 
constructing an induction coil along the following lines 
and would be pleased to have your opinion as to the 
spark we might reasonably expect from the same. Length 
of coil inside heads will be a little over 13 Inches. Three 
sections of 4 Inch� each. Size of coil when 1Inished, 7 
inches. Size of core, 1% Inch. Wire on primary, No. 16, 
two layers. Wire on secondary, No. 38, 100 layers ap
proximately. Winding, 116 to inch. No. 200 thread (cot
ton) between, making it a solid maos. Amount of wire 
on secondary, 5 pounds. Insulation between layers is 
two thicknesses of 1Inely paraffined paper. The winding 
is very nearly perfect. We have one pound of wire on 
now, and a 10,000 ohm magnet, will not ring through It, 
although some current passes. As No. 38 wire has a re
sistance of a little over 10.000 ohms to the pound, the in
sulating must be very near perfect. We get quite a good 
shock by using a 10 volt battery, but It would seem to us 
that we ought to get more from No.1 wire. We have 
no core, and no condenser, simply trying the coll in the 
winding apparatus. A. Your coil phould give at the 
longe.t a 4 inch to 6 inch spark from its dimensions, 
though In a six Inch coil as large a number of sections as 
eight are used In the �econdary. The induced current 
would be very weak without condenser and core. Should 
say you would better have used No. 12 copper wire cot-

ton covered in two layers of primary, but additional cur
rent can be used toovercome your larger resistance. In 
doing so more heat will of course be developed, and the 
coil cannot be run as long at a time. With an odd num
ber of sections In secondary, one end of the wire will 
come out on inside of spooL An even number of spoole 
should have been used. The larger the number of sec
tions, the less the risk of breaking down tbe Insulation 
between the turns of secondary, becanee there Ie Ieee dif
ference of potential between adjacent parte of the coil. 

(7182) R. E. R. writes: I have made the 
caustic potash battery you describe in" Experimental 
Science." I used a cast iron kettle for the cell after heat
ing the water. I added the potash (� ponnd), which was 
In stick form, and at",r thiB was thoroughly dissolved I 
put In a pound of black oxide. The sheet zinc is three 
feet long and six inches wide, rolled in spiral shape. 
The inside oC kettle seemed .0 corrode to a '''msider
able thickness. Can you account for it f Would not 
a copper pall be a good substitute for the kettle f A. 
The cell with oxide of copper In a� iron dish, and a so
lution of caustic potash or soda, must have a thin layer 
of heavy petroleum oil on the top of the liquid to pre
vent the action of the carbonic acid of the aIr upon the 
potash or soda. You do not mention uslnK this. In the 
action of the cell a dark brown or nearly black mud is 
formed from tht' black oxide. This may be what you 
have thought to be the corrosion of the kettle. If the 
kettle corrodes, It will be seen by tbe formation of holes 
or pits in the iron. Tbis should not take place. The zinc 
of tbls battery, for best effect, should be amalgamated. 
This Is difficult with ordinary sheet zinc; probably im
possible with so large a piece as you use. This battery 
is properly to be used on closed circuit ; that is, it 
should be left with current 1Iowlng through a large re
sistance when yon are not at work with It. From your 
description it is difficult to see why you have had a 
complete failure. The suggestions above may lead you 
to better success. A copper pall would be more expen
sive. If you would use copper, we would advise a dish 
bent up from sheet copper to hold the �lack oxide. This 
set iuto a glass jar would form a good negative plate. 
Rivet an insulated copper wire to the copper dish, so 
that neither the liquid nor the zinc can touch"the wire 
on its way out. Tben, if you can rget a plate of zinc 
such as Is used in the gravity lJattery and amalgamate 
it, the result will be much better. 
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1:�!���!�?.; =�aJ'��t'��nian'!: .�'. �������: :: : �:iitl Air car. A. Brodbeck............................ .. .. 586,590 Air com�ressor, A. Shedlock .....•••••••••..•....... 586,669 
;m;�?h��eal}�'!\�' S. Haslam ........ ... ... 586,766 

1:::::'�:';Y!. �':r�}�n���#"l'. Wre«aJris��.���::: �:� 
1:�':,".s�enIu�����'lrt'!in�����'. �� .:::. .:::: '.: �:� Arch cenfe.-. G. AiiSchllllnger .................. ..... 586,870 Ashes. device for andling locomotive, Wallis & Strattan ................... ......................... 586,581 Axle lubricator. car. J. S. Patten .................... 586,564 
=� s�e"Jt'!li�����teriiag:"""""""""" 586,6

7
4 

R:ft���ill�at:i�r.lg;'iiom::::::::::::::::::::::::: �:� Bale tie. Edinger & Crane ............................ 586.682 Bale tie. adjustable, P. K. Dederick ... ............ 586,839 
R:�.n���e::c;�{!e�a;-dfe �::��r��aw 'bar: 'Raii 586,574 

splice bar. Batr.rkE!:�'i."lia'r.'��:.� �.������, ���. s�.�����.�.�. 586,6Z7 
R:���: g:ll' �·#g�L::::::::::::::::::::::·:::::: Bed pan, C. Voorhies ................................ . Bedstead, W. S. }o'oster ............................... 586,550 Bedstead lock. G. H. Cline ........................... 586.\148 
Ir��c?��IBJe:-tck��':.I.�::::::::::::::::::::::::::: �:� Bicycle. F. W. Mallett ............................... . Bicycle attachment. W • C. Burbank .............. .. Bicycle frame. A. }o'. Temple ......................... 586, Bicycle handle attachment J. Godfrey ............. 586, Bicycle handle bar. J. G. Walsh ..................... 586,678 Bicycle handle or griP. G. W. Williams ............ 586,8&) Bicycle holder. G. W. Douglas ......... ... .......... 586,681 Bicycle or other velOCipede. L. Sturges .•••........ 586,880 Bicycle pedal. C. F. Lancaster ....................... 586,tm 
R:���l: ��t��J.�.aH:yt..Ifi:I�i-:::::::::::::: :::::: �:m Bicycle support. J. E. Norelius .................... .. 586.6m 
RI���I: ��ggg�. ���d���.¥.nJ��nr.':.'����?�: :: : �:� Bicycle. water. C. L. Knepper ....................... 586.851 Block. See Printer's block. Blotter. revolving. G. S. Fo.ter ..... ................. 586,815 Boats, device for launching life or other. G. W. Beebe. . . . . . . .. . . .  .. . .. .. . .  . . ... . . .  ... .. ... . . ... . .... 586,927 Boiler. See Steam boiler. Boiler. W. Radcli1r ............. ...................... 586.\& BOi����Pr.�!�t .���. �����i.��. �.�?i����. ���� 586,fK)5 
Rg�kl����gg�:.'t,':,�"l:�\��dr�;e:r. !���lJ'J 586,675 

Boo'l:g���=?��C.F� . .;,,�� ...... : .. .. .. .. .. .. .. : .. .. .. .... .. '.:'.: �:� Book, C8Hhier's and salesman's check. C. L Lo· uno ................................................ 586,006 Boring or drilling macbine with means for driv-ing rods. bars or tubes into holes drilled, com-
Bot�1�11�1��'li�e.

&
T?�e:!�:::::::::::::::::: �:m 

:gm�.I�g��:eA'N�l::�¥�'E�·�o��ff'J���::::::::: �:ffl Bottles. macbine for feeding stoppers automati-cally to. N. Muslar ........•....................... 586,613 Bot�) .. :,"s�re�t��;:t:l'.!�r����::s,Jlh 'fl���j or compressed gases. apparatus for charging. 
Bo::·ii�'ir'1iei.;rs: ::::: ::::: ::: ::::: :::: ::::::::::: ::: �:ffi Box. See Cardboard box. Folding box. Knock-down box. Match box. Brace. See Shoulder brace. Bracket. A. Taubert .................................. 586,881 Brake. See Car brake. Sewing machine brake. Brake mechanism, fiuid pressure, O. B. MOBher ... 586,561 Breg::���n;�����J��.I��� .. ������.��� 586.856 
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Bridle. M. Wilson ........ ............................ 586,648 Brush and mop holder. combined scrubbing. F. E. Matthews ....................................... 586.857 Buckle, I •. D. Rank .......... ......................... 586,7(6 Buckle. martingale. G. 'r. Wol1r ..................... 586,649 Buildinll constructio!l, W. H. & F. A. Winslow .... 586.911 Burner. See Gas burner. Button makinlj' machine. S. Menkln ......... , ...... 586.821 Cable moohamsm. secondary. J. T. & W_ J. Hun-ter .................................................. 586.901 Cable strand, E. P. Frederick ........................ 586,706 Can. See Oli can. 
8:��r:�e:O�i�t���oA�E.·C8rier:::::::::::::::: =:�M Capsules. apparatus for filling aud_clOBing metal. E. Sterne ................................. .......... 586,633 Car brake. W. L. & Z. M. Hibbard ................... 586,001 
8:�,'1'=d�t:'N'?'gi:;Ve'r�:.�:·.:�:�0�:::::::::::: �:7Jll 
8: ��;2:�fr:�f.a��\lts�ei�: .�����?��::::::: ::: �:� Car ventilation, H. F\ Stanley. . . . .. . .. . •.. •••..••. .• f>86,939 Cars. air brake for railway. J. F. Coffin ............. 586,8.'16 
8:����:�:rIk,'i':Pii�'§\'t"m��.i� •. �: ?,;.i����I.I::::::: �:� Carpet stretcher. Gurney & I.arned .... ............ 586.659 Carriage and wheel chair. combined baby, J. A. Crandall ............................................ 586,700 Case. See Paper case. Spectacle case. Casein. making ammoniacal. W. Majert ............ 586,SM Cement sidewalk. W. P. BeCkwIth .................. 586,540 Chain a� usting deviceh F. J. Osmond .............. 586,912 

2�:l�'and �o����tn��:f�·at���-g�l ��:!f. ........ 586,610 
8g��:�: f.eNo�.;i,.:::::::::::::::::::.·.·::.·.·.·.·.·:.·:.:: �:ffl Churn dasher. P. C. Barlow .......................... 586.75( Cigarette machine. F. Girard ........................ 586.099 Cistern cover lock. H. Oberjohann .................. 586,800 Cithern attacbment, F. Zimmerly .....••••...•..•.• 586.651 Cleaner. See Grain cleaner. Clothes from bOiling water. device for removIng. 
Clu�h.��r���ii:iiai-doii8&·Olivei-::::.:::::::::::.: �:� Clutch. friction, J. E. Windle .............. .......... 586,784 Clutch mechanism. traction engine. E. Huber .... 586,66{ Cock, stop and waste. J. H. I4yons .................. 586,710 
8gttg� :l�vfe�Je�����a���)� .�:.�?'����:.::. �,m 
g�!��eE���ill tr�rr:����.i�� ,�:.v:.���:::::::.: �:ZrJ Crate. folding egg. T. Ellenbecker ...... ........... 586,725 
g:��·.!��'lrJle ei�i: i;·�s������.�·:.:·:. : :':::. :'.:: .:: �:Mf Cultivator. F. Benfield ................................ 586.655 Current recorder. excessive. J. R. Cravath •....... 586,723 Curtain fixture. A. J. Roth .......................... 586.935 Cutoff. rainwate¥> E. E. Sn"der ............. ......... 586.572 8�}r��' fS'�b�':; e�r��:.,� TJ:�f����itter'-"""" 586,

563 Cycle chains. � ustingmeans for. Roberts & Mor· ton .................................................. 586.624 Cycle gear cases, apparatus for manufacturing. H. W. Dover .......................................... 586,810 
g�'i,:..�3���I:nt�I.���n:::::::::::::::::::::::::: :l:m Deborning implement. G. Webster .... ............. 586,806 Dental instrument, J. W. Hard ...................... 586.727 
Blrato������ri:. c1t�����is . . ......•.•••••.•.•..... 586,776 Draugbting tool. E. H. Rooney ...................... 586.626 Dust collector. D. W. Marmon ........ .............. 586,H2 Dust pan. A. L. Vuillier .............................. &'6.919 

�rae;::� ��:i, l)i .. ';i.'1>�::,r;s���::::: ::::::::::::::::. �:� Electric furnace. R. F. S. Heath ............. 586.686, 586.687 Electric furnace. F. J. Patten ................ 586,82'l, 586,824 Electric beater. J. F. McElroy ....................... 586,615 Electric meter, Marks & Green ...................... 586,500 Electric motor. F. A. Perret ................... ..... 586,825 Electric switch, J. F. McE lroy ...... ...... ........... 586.933 Electric switch connectlOn, H. A. Bullard .... ... .. 586,MS Electrical conducting wires, connector for. Hull & Du Bois ..................... .. ................... 586,665 
Electrical conductor. C. N. Dutton .................. 586,811 Electrical meter. W. D. Marks ...................... 586.5IJ\! E1ectrodepositing device, J. Bossard ............... 586,891 
Elef�?I���eWI���.��.��. ���. �.�������.�.���. ����.t.-. 586,729 

m:����a\��t�oit���l:i�o��tten ............... 586.82:j 
fHi;ttg�i���?.f.n& �!�'at�· .. �����.���.��.:::::.: �:m Embroidery hOOP� C. S. Bucklin ..................... 586,917 En���8.r:e:t!� ��?n:�gi8�:a�.:�i��.e�:� tion engine. Engine tender, traction. P. Schmitt ................ 586,871 Engines, cuto1f apparatus for marine. F. Bittner. 686,89.') Envelope. P. A. Roberts ............................. 586.625 ExplOSive engine, F. A. Redmon .................... 586,826 
fir::::�f.i�:f.'J!.'ii'l,\���L·.: ................ :':.'.: ...... : ..

.
.
.
.
.. :: �:�� Extractor. See Pen extractor. 

:.�:!te�a�erl}=��a�ndheaii�.gapparaiu8:bOiler: 586,770 
E. P. Holly ........................................ 586,952 �:�: ��:�.f:c��� W�Ii��t�;.:::·. �'. �.����.::::::.:: �:ffi Fence stretcher. wire. C. H. Salisbury .............. 586,1m 

�R�I�'\;:,�:�e�i����":iciA;;gi;li;;:::::::::::::::: �:� Fifth wbeel wagon, M. M. Sherwood ................ 586,670 
�1l::�dd�t��1[8)}p,�,'11i:iia;;ci·.::::·::.:·.:·.:::::::: r::f: ]j·i Iter. C. A. Kunze]. Jr ............................... 586,709 Filter press plate. n. P. Chamberlain ............ .. 586.593 Fish trap and boat. combined. G. W. Nelson ...... 586,86.1 Float trap. J. F. McElroy ............................ 586,617 Flooring. A. T. Hersee ........................... ... 586,900 
�������b���. -kl�i:���.�·:. :'::.: :.: ... :.: ..

.
• :::.: .. ::: '.: �:iri� 

J��:8.t�r��W.c6����� .•.....•...•.. .....••..•.• 586,759 Fumigator. J. W, Hill. .. .................... . ........ 586.i68 Furnace. See Ann mling furnae&.. Electric fur� 
}O'ur':a�"e d���i\�'lf �����' ......................... 586,552 
8:f'i.:la�:'� �l!,�t��.:r. ��"rikson .................... 586,813 Gas turner. J. Stubbers . ................ ............ 586,748 Gas fixtures, swing joint for. H. P. Drew ........ . . 586,8.11 Gas manafacturing apparatus. A. E. Aldrich •••••. 586,923 Gate. See Railway crossing gate. 
8rb':"�\i.'l: ttu�.��l��.��::::::::::::::::::::::: ::: �:� 
81g�: �;i����i��B�P���.�.���:·.·.·.·.·.:·:.·.·::.·.··.: �:� 
8��I:£r���'l,'uJ·!<ij:.'t��'WdF?�iewari:::::::.:·: �:= Grain cleaner and separator. J. C. Benson ......... 586,706 Guard. See Sewing machine needle guard. Trol-ley guard. Handle. See Bicycle handle. Harp. P. Stark ........................................ 586,573 Harrow. drag. 1. T. Evans ............................ 586 ,5(9 Harrow for racecourses. G. E. Guerne .............. 586,737 
H:��:i:rO�l8�;::rt� ���:ne'd; J: i:: sle:iioii. �,� Hat fastener. J. Stauber ............................. 586,8&) Headlight. C. Bash .................................... 586,564 
��:����hts!.as����l�i'iit..:t��rb�i��aiie· ii"iit'er: 586,714 

Tire beater. 
�::,;h��I'l:�:b:���:.�;.�:.?���::::·.::::::: �:13l Hook. See Lacing hook. Hoop. See Embroidery hoop. Horse starter. R. E. Sherman ........................ 586,929 Horseshoe, elastic. M. W. Lowes . . . . . ...........••.. 586.558 Horseshoe. soft tread, L. D. Bluton .............. .. Hub. vebicle wheel. H. L. Eaton ................... . Ice cream disher. J. E. & W. H. Crea .............. .. 
}�'iI��'b�6:r�rlh�·.�:.���.�����::::::::::::::::· 586,875 Indicator. See Scale indicator. Valve indicator. Inkstand. W. L. Stewart ............................. 586,878 
t�:�t:fe'a �g!td��fo��fi:xltiy�a.rit Keimaii:::::: �:� Insulator. electric line. J. J. 'I·racy .................. 586,700 Jack. See Pumping jack. Japan, method of and apparatus for applying. J. H.KeJman ....................................... .. 
k�o\'ll'do;'J b���I�\a:E.' Wiedersheiiii: ir::::::::::' Lace fastener. E. D. Heinemann ................... . Lacinghook. E. Kempshall .......................... 586.772 Lacing. tIpped. E. Kempshall................... .. .. 586,771 Ladder. convertible step. H. S. Williams .......... 586,889 Land roller. J. M. Miller .............................. 586,9U!J Lantern and illuminated Sign for street cars. W. I. Larzelere ............................... .. ....... 586,775 
t:���:�}ih��r������g;.�rglo'l��v:d��'r.,�u��r 586,

007 dispersing. F. Nerz ................................ 586.799 Lightning arrester switchboard, A. M. Taylor .... 586,575 Liquid vessel, G. W. Brown ......... . ... ... . ........ - 586,883 Litharge, test for manufacturing, W. H. Wil� liams ............ .......... . ....................... f>86,783 Lock. See Bag lock. Bedstead lock. Bolt lock. Cistern cover lock. Nut lock. Padlock. Lock. Booth & Davi.son ..... ...... ...... ...... . ..... 586,757 Lock. C. J. Petgen. .. .. . . . . . . .. .. .. .. .. .. . . .. .. .. . . ... 586,780 Lock. J. D. Ross ......... ............................ . 586,628 Locomotive cab window, W. P. F. Carroll . . ...•••• 586,896 Loom. W. P. Kirkpatrick ............... ......... ... 586,00i 
(Continued on paAJe 78 .) 



ORDINARY RATES. 

Inside Pal(e, each insertion, • '1� cents a line 
Back Pal(e. each insertion, • •  $1.00 a line 

ar"For .ome cla .... of Advertisement., SpeC'Ial and 
Hi{}her rates are required. 

'rhe above are charges per agate line-about eJJlht 
worus per line. This notice showB the width of the line. i{��I�Se��� �� ��t��erat!��a::f: linSl, �;a�e���: 
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morning to appear in the fullowiIlK week'B issue. 

WO�t�u�!��e���S 
time and money by using our 

JUaCninerg 
SEND FOR CATALOG UES

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

SDZCA FALLS MFG. COMPAn'. 
UU5 Water St, Seneca I,'alls. N. Y. 

S C I  E N  T I F I C AMERICAN SUPPLE

��:JrCA�n�u��t�E��c�D
u'l:�6at a�h�h�C=c�I��� 

10 cent.. AI.o to be had of new.dealer. in all parts of 
the country. 

T 0 OL S Every kind of 
Tool for Steam, 
Gas, and Water 
Fitters. E v e r y  
T o o l  h a s  our 
personal I( u a r· . 
antee. We have 
been the Lead. 

lnl( Tool Mannfacturers for Fifty Years • • •  

W A L W O R T H  M FC .  CO. , 
20 OLIVER STREET, BOSTON, M ASS. 

LAT H E S  
FOR 

C UNSM ITHS, TOOL 
MA KERS, E X PERI
M ENTAL AND R EPAIR 
WORK, ETC. 
Sendjor II/u •• Catalog. . :�I��I!���l!!' W. F. & J no.  Barnes Co. 1999 Ruby Street, 

ROCKFORD. ILL. 

THE CARBIDES AND ACETYLENE 
CommerCially 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 bdef history of these compound!!, the methods of 

J citutific �tutricall. 
DRAWING AND DESI  
Mechaoical &; Archh'p.ctural Drawiog; Marine, �;;ll:�:';;-;"" 
Stationary or LocoL..� dYe Engineering;Minlng; 
Pro�pecting; MetalPaUern Cutting; Plumbingj 

��i!i�4\'� 3 1  COURSES :yd::::�� 
Engineering; Surveying and Mapping; Book· 
Keeping , Shorthand ;  EngUsh Branches ; 
Architecture; Electricity; Machine Design. 

�:!:/. GUARANTEED SUCCESS, 
rll. Mad.,al •• Adwllel ., lulallllllnl'. 
Oif'cmar Ptee; Seate .ubjecC IlOU "",n to .tudy. 
IDterutlonaJ CorHIpoDdeaee Selloo.., Box 942, 

STEEL Btlt . Pull�y 

Buy Telephones 
T H A T  A R E  GOO D··NOT " C HEAP THINGS." 

T b e ditference in cost is little. We guarantee 
our apparatus and guarantee our eustomers 

against loss by patent suits. Out' guaran· tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 50-2 5 4  South Cli nton St .• Chicago. 

�x
a
J����:fu

a
�;:flt��tTj��1 lt:rfs�

ones 

Loom dobble •• leno motion fo':!, H. Bard.ley . . . . . .  586.763 
Loom •• warp beam brake for. rlerce &; McAllen .. 586.7(5 
Lubricator. See Axle lubricator. 
Lubricator. J, K. Ree.e . . . . . . . . . . . . .  :; . . . . . . . . . . . . . .  fi86.7U 
Macaroni drying .. pparatu •• W. Vater . . . . . . . . . . . . . .  586,1W2 
�!W'::."B��:�e!;,�����:::: :::: : : :::::::: : : : . : :  586.7ro 

�:r�eti�.1i.�u::derPO·Ole: ::,':. ::::'; :::::: :::::::: 
::��� :te�'j.���:�::'r!.·. �:������ : : : : : : : :  ' : : : : :  586,541 
Medical apparatuB, induction coll 'for, H. C. 

Porter. . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,622 
�:�r,-g�p�a��Us���eb�k�g��er::fung: ' G': 586,699 

Mesta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,858 
Metal, machine for sawing off bars or strips of, A. 

P. Han.com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 586,8i7 
Meter. See EJectric meter. Electrical meter. 
MicrotelePhone,!cendent, F. Muller . . . . . . . . . . . . . . . .  586,689 
l1!lF.' agfeaka01yi�: �fn�teurizing, H. Atwood . . . . .. 586,831 

��n�id��i::;�th��d��U��(la�p:���Sof�·r · makin'g 586,938 

Mo:\���r�:$.dll�Joiies : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:r.� 
MO\!�:ilJ�io

r�gra:lc�p;��lh��gh�n�fftk
f
e�� .�?�'. 586,829 

Motion, means for transmitting, It. F. Parsons . . . . 586,563 
Motor. See Electric , motor. Electromagnetic 

motor. Rotary motor. 
Motors, controller for tluid pressure, W. H .  
MO:i�

ig�aci:iine:j: ·ioiiie: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:lm 
Mu.ic feaf holder. O. Sell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,937 
N aI!. See Shoe nail. 
Nailing machine, H. W. Morgan . . . . . . . . . . . . . . . . . . . .  586,711 
Nickel·in-the·slot machine attachment. J. Paupa. 586.600 
Nut lock, J. Dickason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,54:6 
�m��� If: �'y.����'i,���:::: : : ::'. : : :: : : :: : : ::::::: �:� 
Oil canbG. A. Rawhou.er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.781 
Order lank and receipt holder. metallic. J. 1<'. 

Corde.. . . . . .  . . . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  586.59,1 
Package folding or wrapping machine, If'. C. Hel· 

muth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,899 
�:�lg��: ��ul..�I���·"';:L: ·A"rliiigt(;n: : :  . .  : : : : : : :  �:� 
P�il, miJk, J. Turck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,884 

HOUTS AUTOMATI C TELEPHONE SWITCHES �:�·fO�e:U���&a;;;'r��:�.
p�o�ered, G. Dei.eroth 586.705 

Some of its advantages : 1st. It is strictly Paper bag machine. E. E. Claussen . . . . . . . . . . . . . . .  586,7a5 
automatic. 2d. It completely doe. away Paper box machine. C. F. Taylor . . . . . . . . . . . . . . . . . . . .  586,800 
with the U manual" switchboard. 3d. Con- Paper case or tube, R. M. Clark . . . . . . . . . . . . . . . . . . . . .  586,704 
nection between subscribers is direct and Paper cutter, roll, C. O. Sobinski.. . . . . . . . . . . . . . . . . . .  586,672 
instantaneous. 4th. No central office ope� Paper tubes, etc., tool for shaping ends of, R. M. 
i���. to 1���. 'tr�rl�� i:��rr:gfn��i,.':t�aci penC����ac'tor 'holder:' Feidma� '&' ·}(·onold:.' : : : : : : :  :J:� O�,'! '�C��"'.�G" hours of daY or night. . Pen, fountain. B. V. Eaton . . . . . . . . . . . . . . . . . . . . . . . . .  586.M� 

at o;Jig�a��e c�.t
·o",:,�r�':.t��g�\.I?; �t��lo�g��e:,' J':n:n.B:.

n
l�i:!at:: : : : : : : : : : : : : : : : : : : :  �:� 

guaranteed. Picker check strap. T. Mooney .. . . .  " . . . . . . . . . . . . . . .  586,796 � Send for illu.trated Circular S. A. to Pipe. See Tobacco pipe. 
c:.�tl.t..y'�o

r':'''�� Z:l:ft���. �;Vr.
Ch �i�� ���N. r::gl'!':':bl� l."l.hi�::'v'!,�: : : : : : : : : : : :  �:�il 

�1:�te?tl''?rh·cIiilrd: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �ll� 
�!:'e�;;atT.; ��:��� io:' C:· iiliti'''deii:: : : : : : : : : : : : : : : : : : :  �:� 

POWE R  • P R ESSES 
for the manufacture of 

HARDWARE SPECIALTIES, 
Spoons, Buttons, Lock., Shovels, etc. 
for all operat1uns in the manufacture 
of Metal Good.. Improved Clutch 
�el���'e��o �1�Yfi��y ps�e�� ����fr�� 
ment •. Send u. full particular •• • tatlng 
r;,�a;ft'h� ����r:,'�� :!�C�j�:'�-

F. 8. &: G. L. BRO WN. 
. 

2'-29 Fo .. t Ave., Bnltimore. 1Ud. 

Poke. animal. J .  H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,743 
Poly.uUld •• making, B. Von Schenck . . . . . . . . . . . . . .  586.,567 
Potato cutter. S. A. Graham . . . . . . . . . . . . . . . . . . . . . . . .  586.844 
Powder and making same, smokeless, J. B. Ber-

nadou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,586 
Press. See Baling press. J:Cxpresldng press. Pneu

matic press. 
Pressing trousers, etc., apparatus for, G. Whita· 

ker... . . . .  . . . . . . . .  . . . . . . . . . . . . . . .. . . .  . . . . . . . . . . . . . . . .  586.887 
Pre88ure regulator. J. M. Fo.ter (rei •• ue).. . . .  . . . .  11,621 
��r�::,: �y������rt�l����l.i�.,. �: �: .�.e::�.�: � : :: . �:�, 
Printer's blocks, machine for dressing, Schraub-

pri���g:':.!c�fg��It.g�;:ii;.;.;:i�· �t' i.i: : : : : : : : : : : : : : : :  �:� 

PrintinJjC press throwoft'. J. E. J..jee . . . . . . . . . . . . . . . . . .  586,931 

SOLD EVERYWHERE. 
Williams' Shaving Stid. 15 eta. 
Genuine y .... ee Shaving Soap, 10 cts. 
Luxury Shaving Tablet. 15 cts. 
Swiss Violet Shaving Cream, 50 eta. 
Jersey Cream (Toilet) Soap, 15 cts. 
Wiliams' Shaving Soap (Barbers'), 6 Round Cakes. 
� Ib.,.oc. Exquisitea15ofortoilet. Trialcake for2C. stamp. 

TH E J .  B W I LLI A M S  CO . • GLASTO N B U RY, CO N N  
r ... 0 .... , ,,  � <' f  , �  S f {  S VIo C  3 ! {) 'J E Y  1 6 1  C L A R E N C [  5 

DORMAB'S 
VULCABIZERS 

are used al l  over the world. 
Exclusive Manufacturers of Steam Ma� 

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizer.. Complete outfits 
from ,10 to $1.00). A II Stamp and Stencil 
Tool. and Supphe.. Bra •• and Steel Die. 
for all purposes. S,als, Engravmg and ...... I'"'��II"""' 
�rn��:in�r��:��,k�a� c���rit�h��l�: 
from $1 to '100. IT Send for UataloC/Ues. 

'l'HI!: J.  F. 'V . nOIC!U,\N C O  • 1�1 E. Fayette St., Baltimore, Md., U. S. A. 
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A �IERICAN S UPPLEMENT. No •. 1 01� and 10  I 6. Price 
10 cent. each. To be bad at this office and from all 
ne�BdealerB. 

Ey�l�t matbints. ��:���E.�������������.�.��������;·��·�¥.:��� :,: 
We can furnish tbe Late.t Improved Eyelet Machine. ����h���t��� .. �t�(rrrtJ!�(j: : : : : : : : : :586:9ii ·io �:�rs The Van 
��c��N�� •. ·

hO�:y
a"!:�I:g��,V��1 :.i31�';,".i��:!: ����T��n.\:.::.�hJ���K�� �������:. �'. �: .�.����� �:� Unl' versal of SpeCial Wireworking Macbi&ery. Pulverizing machine. J. C.�IH.rk . . . . . . . . . . . . . . . . . . . .  586.835 

Norman 
Bench Lathe. 

• • 

ARMSTRONG'S P I P E  THREADI N a  
IT Sood jor Circular. Pump conden.er. L. Schutte . . . . . . . . . . . . . . . . . . . . . . . .  586.568 

Pump for acids or other liquids, J. T. Morrow . . . .  586,688 B LA K E & J 0 H N SO N Pump, 011 well, �'. A. Garbutt . . . . . . . . . . . . . . . . . . . . . . .  586,707 
-AND- , Pumping engine. A. W. Au.tin . . . . . . . . . . . . . . . . . . . . .  586.65' 

CUTTING·OFF MACHINES P. O. Box 7 ,  WATERBU R Y ,  C O N N  . •  U. S. A. ���r�����{2!y';���� •. �: �·. �.����: : : : · : : : : : : : : : : :  �:� Both Hand and Power. R 'I r b M W Th 586 8(H Sizes 1 to 6 inches. OITES ROCK 0_ �h :�slf:m��\ecironiagnOe��Ottiirci: 'w: 'G'runow; • 

ili�:�ii��f.I'i�!'in� ORE BREIKER· Raii�ay 'baITier:' electricaiiy' operatoiii," i:i:C':Va;; 586,Mf> 

univer.ally acknowleclDed to be , der Valk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58€,578 
THE BEST. ITSendjorcatalog. Steam Ore Stamp, R:il;:�' ir���i'::: ::'t';,r�: �: :U��I�'l:'.����: : : : : :  �:� 

THE ARMSTRONG MFG. CO. Railway rail •• detector bar for. W. Dave • . . . . . . . . .  586.788 
Bridl(eport, Conn. Mining Machinery, �:il;:� ��n�k�: rn;oirr:���: : : : : : : : :·. : ·. : ·. ·. : · : : : :  �:� 

AMERICAN 
e.tillg and valuable table .howlng the number of patent. 
granted for the various subjects upon which petitions 
have been flIed from the belilinnin� down to December 
31. 18M. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT. No. 10U2. Price 10 cent •. To be had at 
this office and frow all newsdealers. "Queen" Builder's Transit 

$ 1 00 
I M PROVED TRANSITS AND LEVELS 

Graduated entirely on our large dlvld
in. engine.. Special award at World'. 
�':�1i1g �gd

k��ft?�t!�:t������B 
S
a�d 

Material.. 220 p. Illu.trated CataJogue 
wailed free only If this ad. I. mentioned 

1011  
(\Il.�:l�ut"8t�Opbil��;;IPbilL 

TRANSITS AND LEVELING- INSTRUMENTS. 

ADJ �:'� 8 r.E B E N CH L EV E L  rIiiiiiIiiiiI. � u •• •. :';�'3�rue. 
Vials ground 
and 

_===============' graduated. 
Size ( in. to 18 In. Price $2.50 to $8. For book on the level 

C. F. RICHARDSON & SON, 
P . O .  B ox 97' , ATH O L. MA!"I'l., U. 8 • •  \. 

. ntW Suppltmtnt 
£atalogut ! 

• • • • 
An entirely New Supplement Catalogue is 

now ready for distribution ; it includes 
all of the papers up to and including 
the first half of the year 1897. It is ar
ranged on a clear and easily understood 
plan, and contains 10,ono papers more 
than the former one. It will be sent 

free to any address in the world on ap
plication. 

A special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 21> cents, and thus ena
bles the possessor to preserve this val

uaple reference catalogue. 

MUNN & CO., Publishers, 

50 years experience a. builders. �:il::� �:n�g: 8: ¥ro�������.�: : : : : : : : : : : : : : : : : ·:.: �:�g 
De�t�J.��l:::o� A!��lf:go. Rai\V�M:'�Bi�� . .  ��.i�� . ������I?��.�. ��.������: .�: 586.7\11 Railway system, electric, H. P. Wellman . . . . . . . . . .  586,920 

Railways, rope gripper for cable. Eaves & Tonge 586,762 
On receipt of ten cents In 5tampEl lPractically 25% of re- Railways, underground system for electric, Krotz 

tall price) we will.end you one of our - Ra�tA��oii:io;.·iieid·giai .... e,;: :i:W:p;.ice:: : : : : : : :  �:: 
B I TS �:�?t�,��f���Ir�.�i�':;��eW: G: ·Croom: : :.: : : : : : : �:� �- I NCH A U C E R  

� II 
A fine cutting tool. perfect clearance. e.pecially good 

In hard wood and for end boring. II'r' Send for Cil"culnrs " S  '..\," Free. 

T H E  F O R D  BIT CO. , HOLYOKE. MASS. 

Every Mechanic Metal Worker. or per.on intere.ted In Machinery Supplies should have Our new 1897 Tool Catalogue. It contains 110 pages, size 1�7� . . and I. an exhau.tlve and In8tructive Ii.t of all tool. that may be required. Hand.omely bound In cloth, expre •• paid on receipt of $1. 
�o�i l�l��d�r

o:';;'�n �rn'":��O 
or over. Send stamps or mone'll order. 
MONTaOMERY "' CO.  

MAKERS AND JOBBERS IN 
. FIN E TOOLS , 

I 06 Fulton Street, New York City. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkin.. De.cription of a .mall elec
tro motor devised and constructed witb a view to as!list-
�lih

a������<tfa
a��r:e�oJ��i;ehJcPro:i���rt��;:i:�� 

which would have sufficient power to operate a foot 
���h'w.t:'fi �:��r�e r&��\��.l'�� °svc'i'��� •• %'i.���: 
!CAN SUPPLEMENT. No. 64 1 .  Price 10 cent •. To be 
had at this office and from all new.dealer •. 

SCREW - CUT']'ING HIE HEADS 
SELF-OPENING and ADJUSTABLE. 

Tbe be.t die head on the market. Some ad
vantalles over U others." viz. : Theyal'e 
r:��:rt�t�o��e:: ��ti�o

c
t
Olg�agl�::e"rte �� 

chips, are arways reHable, and the pricel'l 
are right. IT Send for descriptive cf,rcu
lar ,,4" 8, 'A." Our die hea.ds are furnished 
in sizes suitable for cuttinll threads from 

gaUlle to 6 inches diameter inclusive. 
CEOMETR IC D R I L L  CO" WESTV'LLE. CT. 

Recorder. See Current recorder. 
Regulator. See Hydraulic pressure regulator. 

Pressure reJ{ulator. 
Renovator. W. H. Thomp.on. . . . .  . . . . . . . . . . . . . . . . .  586,882 
Reservoir, carbonic acid, J. A. Griffiths . . . . . . . . . . . . 586,684 
���f�:tC�';i�'C� tJ'ict:.';,�:�ii: : : : : : : : : : : : : : : : : : : :  �:� 
Roller. See Land roller. 
ROlling mill. C. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . .  586,732 
�gi!!�' :::��or,,�eg. t:.b§'iitpat:it�����·::::::::�.7i7: �:� 
Rotary .hear •• J. F. Dittman . . . . . . . . . . . . . . . . . . . . . . . .  586,808 
Rotary .team engine. Callender &; Pamo . . . . . . . . . .  586,895 
f.i'i:.r\V'.

tr���.
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.��: .�.�:�.��:: : : : : : : : : : : : : : : : : :  �:= 

Safety trap. J. Noll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.618 
Ssw table gage. F. H. SSxton . . . . . . . . . . . . . . . . . . . . . . . .  586,695 
Scale. automatic compuli ng. E. C. & A. U. Smith 586.876 
Scale Indicator. E. Steblnger . . . . . . . . . . . . . . . .. . . . . . . .  586.631 

����.n�elfe�I���:r�t�����;��� •. M. R. Hubbell . • . . 586,553 

����: �:;��h�'C�:::lt �'.�. -:v �:�.I�.�: : : :  : : :  : : : : : : :  �:� 
Seam or jOint • • heet metal. G. M. Gros • . . . . . . . . . . . 586,658 
Seat. See Spring .eat. 
Separating .creen. T. H. Edmond • . . . . . . . . . . . . . . . . .  586,724 
Sewing machine attachment. W. A. Scott . . . . . . . . .  586,872 
Sewing machine brake, T. A. Teate . . . . . . . . . . . . . . . .  586,576 
Sewing machine needle guard. W. B. Davi . . . . . . . .  586,838 
Shade attachment. window. E. J. Clayton . . . . . . . . .  586,722 
Shade. door. R. H. Fi.hbaugh .. . . . . . . . . . . . . . . . . . . . . .  586.656 
Shade rollers, holder or support for window, B . 
She!�s�IO��� Pru�ii{g 'she'arB: . .  RaiS'ry . she'ars: . . . .  586,698 
Sheet metal vessels, machine for operating on, 

E. P. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.661 
Shoe nail. C. I<'. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,936 
Shoulder brace. E. 1<'Jicek. . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.842 
Signal. See Railway signal. 
�:�r:.I1��������: .�I.�������: .�:.:-: . .  ���.�����.:. �� Sled. hand. J. Wale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,64( 
Sleigh runner. attachable. Hobb. &; Wentworth 586,848 
�::'e���fe fc':;;':"J.· fr·. �a���r����': : : : : : : : : : : : : : : : : �:�� 
��r�gl�dkC:!i�..!'��dsgll�.w:�t . . . . . . . . . . . . . . . . . . .  586.M4 
Spindle. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . .  589.789. 586,7ll1 Spoke. vehicle. E. Brule . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  586.5(2 Spring. See AV,u.table .pring. Elliptic .pring. 
�ri���:.��·e�;,,'�'t'i�p�g:a;.:: iiiiber &; Miiier: : : :: : : ; �:� Stair •• mouldmg for edge. of. C. E. Knapp . . . . . . . .  586.709 
�����dr�:.� ��c.f�I:d·J:�� . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.828 Steam bOiler. W. C. Stuckel . . . . . . . . . . . . . . . . . . . . . . . . .  586.879 Steam boiler. J. F. Wakefield . . . . . . . . . . . . . . . . . . . . . . .  586,677 Steam engine. C. N. Dutton . . . .  . . . .  . . . . . . . . . . . . . . . .  586.812 Steam engine. C. F. SparkB . . . . . . . . . . . . . . . . . . . . . . . . . .  586,877 Storage heater. J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . .  586,!1.12 Storage tank, .elf mea.uring, J. H. Martindale . . .  586,81\5 
���:i���, rct�feerfj���im'!:���: : : : : : :  : : : : : : : :  .' :  : : : : :  �:= "mOON" JlUTOMATIC 6REASE I1UP Strap. See Picker check .trap. J:I Switch. See Electric .witch. Railway .witch. 

EUROPEAN AGENTS :1 �������82'!E\'��: �=: ::� 

It has beveled leatber washer which insures 
a lillht joint and smooth . working. 
Wa.her can be expanded by adju.tln" a 
g'i�:� n:,�Er��w �':,d f�nntfe�.':� c�'l,���� 
i s  regula ted by scre w. �ese excellent fea
tUres are leaders of others. 

If you are Interested. talk to us. 

Switch mechani.m. electrically actuated. W. S. 
Syrg;�e���A: ·G;:cieiii;;ir:e,:.: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Syringe and electrical apparatus, combined, L. G. WoolIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.679 Table. See ROlIing mill feed table. Tan

c�o.�e�!����'l.� tank. Storage tank. Water 
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Experimental Science 
By GEO. M .  HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im
provements of the dl!.Y. It furnishes sug· 
gestions for hours of instructive recreation, 

Send for illustrated circular and 
complete table of contents • • • •  

MUNN & CO. ,  Publishers, 

361 Broadway, New York Citf. 
A M E RICAN I N J ECTOR CO. 

aa 1 ·Cong, ... Street, W., Detroit. Mich. 
:f:�l���n� 'i.��:;:''b.��t�w."W:ii�(;k:: : : : : : : : : : : : : :  �:� 
Telephone attaClhment, S. C. Houghton ... . . . . ; . . . .  586.793 6 

• (contmued on PIlQe 79) 3 I 

Office of the • • • 

SCIENTIFIC AMERICAN. 
BROADWA Y, NEW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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OSBOR N'S Teleyhone .ignaling relay and circuit. A. S. Wil· 
Tel�::o",;j,' ';WiiCiilio;':':d; 'H: V: 'Hayes:: : :: : :: :: :: : :  E:I:� 

Prol��ctor'l n�l� Book u� lui�G. 
THIRD EDITION. JUST READY. 

The Prospector's Field Book and Guide In the Search 
;��!�

d 
Y': ��[ 

D
:d�er.»6'���. °H�'�� a�d 

e":'r'::-vr:�: 
Third edition. revised and enlarged. 295 pages. 12mo. or Price ,UO l>Ji ma\l.free of po.tage. to anI! address in 
the world. or A DtiKcripUve OirCiUar. illu.trated. , pages. quarto 
giving the fuU Table of Content. of the above volume • •  enl 
free to anI! one in any part of the world who will furnish 
M. addr .... or OUr New and Revised Catalogue of Practical and 
�!'::� ::�ni!v�i!8"f;,.�h 

a�s�"!��iif� 
Arts, sent free and free of postage to anI! one in anI! part 
of the world who will furnish u. with his addre ••• 

H E NRY CAR EY BAI R D  &. CO. , 
I NDUSTRIAL PUBLISHERS. BOOKSELLER S ""  I M PORTERS 

8 1 0  Waln u t  St., Philadelphia, Pa., U. S.  A. 

NOW R EADY. 

�� Inexpensive 
Country Homes/t 
A Practical Book for Architects, Builder. and those 

Intending to Build. 
A hand.ome cloth-bound portfolio, con.l.ting of 96 

P8l<es l1xU. printed on heavy plate paper. and con
taining 43 designs, with lIoor plan •• of practical, 
tasteful and comfortable country bome •• ranging In 
co.t from ,1.00) to 15,00) complete. The designs 
bav.e been carefully.elected as embodying the be.t 
ell'orts of various architect. tbrougbout the country. 
Every one of the houses has already been built, 
and all of tbe llIu.tration. are balf-tone engraving •• 
made direct from photograph. of the completed 
structures. taken especially by the 'ACIENTIFIC 
AMERICAN arti.t.. In many cases two perspective 
views of the same house are sbown. Several illus
tration. of inexpensive stables are also included 
among the de.igns. 

The location of the dwellings, the cost,owners'and 
architects' names and addrese!-es are given, together 
with a de.crlptlon of the dwelling. thus enabling. if 
desired, a personal inspection of t be dwelling or 
direct correspondence with the architect or owner. 
Architects. Bui lders, and those intendi ng to build 
will lind many new and valuahle suggestions among 
the up-to-date designs illustrated in this handsome 
portfolio. 

('rice, $�.OO by Dlall, postpaid. 

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

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  
MA GAZINE CAMERA. 

Folding CalDeras. 

tsl��i
:&i ra�£,r:''hiYuP;Jg:. �� 

� picture. "," or Send 2 cent .tamp for 
Illu.trated Catalogue. 

SU NART PHOTO CO. 
5 AQUEDUCT STREET, ROCHESTER, N. Y .  

I.. FDEI 
Mannfactory Established 1",81. 

LEAD PENCILS. COLORI'lD PENQlLS, SLATE 
PENCILS. WRITING SLATES. STEEL PENS. GOLD 
PENS, INKS. PENf'IL CASES IN SILVER AND IN 
GO LD, STA'l'IONERS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Mannfactory Established 1",81. 

ROTARY ENG INES. 
The varlon. ell'orts that have been made by Invent
ors during .everal Reneration. to overcome the de
fect. of thl. form of motor were discu.sed In a 
serle. of articles pu bU.hed In the 

Sdtntific Jltntrican Supplttntnt, 

Tie. See Bale tie. Tire. � .. J. Free.e. . . . . . . . . .  . .  . . . .  . . . .  . .  . . . . . . . .  . . . . . . .  586.764 
Tire casings. device for drawing air tubes into. 

H. S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.853 
Tire heater. J. J. A. Morath . . . . . . . . . . . . . . . . . . . . . . . . .  586.612 
Tires. air pump for pneumatic, C. Diss . . . . . . . . . . . .  586,736 
Tires. leak stopper for pneumatic. P" E. Matthes 586.820 
Tires puncture proof. renderlng textile pneuma-

tic. L. H. Stodder.. . . . . .  . . .  . .  . .  . . . .  . . . .  . . . . . .  . .  . . .  586.926 
Tires to vehicle wheels, means for securing. 

�""iedrich & Eustice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.765 
Tires, etc., valve for use With pneumatic, C. lf. 

A. H. Bagot. . . . . . . . . . . .. . . . . . .  . .  . . .. . . .. . . . . .  . . . . .  586,'Ib2 

�g�r.cggJ�f:;.Ro:·B:f��YN��·:: : : : : :: : : : : : : : : ·.:·.:: E:I:� 
�g��h��'::��fe�!�'t�.fn��!g�: . �'. �:. ���������: : �:i� 
Toy or puzzle. J. Zwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.942 
Trace holder. T. J. Hatlleld . . . . . . . . . . . . . . . . . . . . . . . . .  586.767 
Traction engine, H. H. Shepherd . . . . . . . . . . . . . . . . . . . 586.873 
Tramways, apparatus for . working electriC, C. 

Anderson . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'
" 586.652 :g:Ris, S�a��:� }i�i.rn:rs;i

a
.,I): . .  ����:.����: . . 11.622 

Trolley. W. Willett. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  586.647 

:ggll:� ���t!N�:r:l[�i�:: : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
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Turning machine, ball. E. Rivett . . . . . . . . . . . . . . . . . . .  586.801 
Typewriting machines, word counter for. C. H. 

Menck... . .  . .  . . . .  . . . .  . . .  . . . . . . .  . . . . . .  . . . .  . . .  . . . •. . . .  586.730 
Underwai.t. I. N. Fooks . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  586.726 

�:l�:: tle:<i:-W'i"em;edY::: : : : : ::: : ::: : : : : : : :  : : : E:lJ?l 
�:l�:·f����'i,':!!{i����;fe�!:-J�i?�':,�g:oy·.·.·.·.: �:\tl� 
Valve for water and steam piping systems, waste, 

Neumeyer & young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.779 
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Vehicles, circuit controller for electriC, K. Knud-• en... . .  . . . . . .  . .  . .  . . . .  . . . . . . . .  . . . . .  . . . .  . . .  . . . . . . . .  . . .  586.606 

�i��lg��:�t'l:-:!'.����k�;.:ufo�.�I.���: : .......... : :  .. �:�rl 
Washing machine. H. C. Swalford . . . . . . . . . . . . . . . . . .  586.637 
Wa.bingmachine. W. A. Wallingford .. . . . . . . . . . . .  586.580 
Watchmaker's to0

w
l E. L. Ovrejorde . . . . . . . . . . . . . . . 586.562 

Water bag. R. W. oodbuI7 . .. . . . . . . . . . . . . . . . . . . . .  586.650 
Water by alternating electnc currents. purifying, 

E. Verstraete... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586.643 

�:�:� ��:;':e���� ::a� �olt';r��W�lrviiig: : : : : : : �:� 
���'::i .
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. ·.Fiftii 586.653 

wheel. 
Whip socket and rein holder. combination. M. D. 

Peter.on.. . . . . .. . . . . . . .. . . .. . . .. . . . . . .  . . . . . . .  . .. . . .  586.7(4 
Wire barbing machine. A. J. Bates . . . . . . . . . . . . . . . . .  586,945 
Wire stretching and staple pulling device, J. R. 

McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586.862 

;i�::.����
n
c�:�����UnI; ����e 'for: 'ii: :se'zer:: �:� 

Wood bundling machine. A. Ball . . . • . . . . . . . . • • • . . . 586.944 
Wrench. See Pipe wrench. Screw wrench. 

DESIGNS. 
Adverti.ingframe. A. King . . . . . • . . . . . . . . . . .. . . . . . . . . •  27.404 
Badge. C. C. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.373 

�:'i1
1
��;,;8�¥'�,:coiuiiin; ·c:·M:Hoi-iOii: : : : : : : : : : : :  �+:� 

Calculating machines. case for wage. King & Tay-
lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.300 

Carpet. W. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.410 
Carpet. Moll'at & Brown .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.411 
Carpet, L Parel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.412 g��t:\.��· J:'l':��aiiilij,;'i;':iii::.:·.·.· . . : . .. .. . :.::.!.1.� :'� �f:�H 
Cigarette holder. E. Girard . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.37. 
Coat hook and hat holder. O. H. Lund . . . . . . . . . . . . . .  27.385 
Colter brace. R. J. Darby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.391 
CuP. C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.378 

g'!�t�3i:1��l"io�t
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Di.h. cover. C. E. Haviland . . . . . . . .. . . . . . . .. . . . . . . . . . 27.377 
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Flower pot.J. E. Biggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.380 
�'ruit jar shield. E. Koller . . . . . ......•......•...•.•..• 27.383 
Ironing machine plate. A. R. Selden . . . . . . . . . . . . . . . . 27.396 
Jar. G. Pendleton. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.381 
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Mop head. W. W. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.384 
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Wedge block. Standing & Bray.haw . . . . . . . . . . . . . . . .  27.383 
Window guard. A. S. �·roelich . . . . . . . . . . . . . . . . . . . . . . . .  27.401 

TRADE MARKS. 

�:!'��� ��:l�
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Candies. ice cream. and soda water beverages. J. 
H. Francis. Jr. .. . . . .  . . . . . . . . . . . . .  . . .  . . .. . . .. . . . . . .  30.397 

Canned and preserved fruits. vegetables and lI.h. except salmon. R. C. William. & Company . . . . .  30.399 
Chains made of malleable cast iron. drive. Ewart 

Manufacturing Company . . . . . . . � . . . . . . .  . . . .  . . . . .  30,425 
Delicacies. certain named table, Otto Kuehne Pre-

serving Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.401 
Flour, Power. Son & Company and Power 

Brother. & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.405 
Flour and other products from reducing cereals 

to comminuted condition, wheat, rye. and 
buckwheat. Everett. Aughenbaugb & Com· 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.404 

Food in powdered form • • tock. L. B. Lord .. . . . . . . . . 30.410 
Gum and artificial straws. chewing, Ohio Gum 

Company... . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  30.396 
Hate. Crofut & Kna

yp Company . . . . . . . . . . . . . . . . . . . . .  30.389 
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lny::: : : tl:�� lndlIzO powder and liquid blue. Z. Chera.�ny . . . . . .  30.407 lDlI: for marking fabrics, chemical preparations in 

the nature of. L. Hermsdorf . . . . . . . . . . . . . . . . . . . . . 30.388 
Jellies canned and preserved fruits. vegetable •• and pickled edibles. A. Vaughan . . . . . . . . . . . . . . . 30.398 
Mayonnaise, a relish or salad dressing. M. E. 

Stanley ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.426 
��tc�����r �1:!1i�g
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Metal polish. Harvey Chemical Company . . . . . . . . . .  30.421 
Paper and envelopes, C. J. Cohen . . . . . . . . . . . . . . . . . . . .  30.387 
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Afbright & WIl.on • . . . . .•. . . . . . . . . . . . . .  , . . . .  , . . . . . . 30.409 
Remedies for dyspepsia and stomach trouble. C. 

J. Ulrici . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.419 
Remedies for rheumatism and diseases of the 

liver and kidneys. S. B. Tbomp.on . . . . . . . . . . . . . .  30.418 
Remedy for eczema. J. Wood . . . . . . . . . . . . . . . . . . . . . . . .  30.417 
Remedy for morphine and alcohol habits. Cole & 

Donald.on .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.416 
Salves, ointments. com cure. liniment. and .kin. 

dred preparations. M. Tempe.t . . . . . . . . . . . . . . . . . .  30.414 

�:I';,� ;:�:M;::� ���:[I'ng: compiitiiig'scSi'; 
30.400 

Sto$�':'�!rIt.; of ·c: ·1iroj,ij,·.·.·.·.·.·::.· .
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'l'ablets for medicinal purpose •• W. B. House . . . . . . 30.413 
Tablets of an antiseptic and germicidal character. 

Brown Chemical Company . . . . . . . . . . . . . . . . . . . . . . .  30.412 
Tonic. alterative and blood- purifier. McConnon & 

Company . . . . . . . . . . . . . . . . . . . . . .  " .. .. . . . . .. . . .. . . . .. 30.420 
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Nos. 1 1 09. 1 1 10, and 1 1 11, Issues dated 
April 3d. 10th, and 17th. 1897. The.e article. Rive 
the hi.tory and development of the Rotary Engine 
from the year 1588 to the pre.ent day. The engrav
Ings whicll accompany the article have been pre
pared from work. on the .ubject of Rotary En
gines and from patent drawings of recent Inven
tiOns. many of them .howlng device. of tbe greatest 
Ingenuity and intere.t. Cople. IO cents each. 

weevn exterminator. D. P. Quesenberr;r . . . . . . . . . .  30,411 
Yam and sewing cotton. cotton, J. & P. Coats. 

30.390 to 30.393 

A print .. d copy of the specillcation and drawing of 
any pa�nt in the foregoing list, or any patent in print 
ISSUed Blnce 1863, will be furnished from thIS office for 
�� "t'fi';SPa�ri'r3�f!eg��� ·;::if

h
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Broadway. New York. Special rates will be given where 
8 large number of copies are desired at one time. 
. Canndlan parent. may now be obtained by the in. 
ventors for any of the inventions named in the fore
[
Oing list. prOVIded they are simple. at a cost of � each. MUNN & CO., Publishers, 

36. Broadway. New York City. ����i���t�J�:.�
o
:�

I
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York. Other foreign patents may al.o be obtaineo. 

Has Won Its P�sition Purdy On Its 
mtrit !,.--.. � 5 

Adopted and used by the United States 
Army. We are prepared to offer direct to 
the rider special price where we are not 
represented. Write us for particulars. 

See Mechanical DesCription in SCIEN
TIFIC AMERICAN • ... ue of Mal! lbth. 

THE MARTIN & GIBSON MFG. co. 
BUFFAW, N. Y. (Drawer C.) 

BELL ELECTRIC 
BICYCLE LAMP 

Specially adapted for bicycle •• 
carriages, mines, country use sta
bleS

t 
watchmen, yachting. IIShing. 

Wil tbrow UJ;nt 100 to 100 feet. 
A verage life of light for bicycle 
rider,6 nigbts. and co.ting 11 cents 
�

r week. Price, Lamp. com
z

lete, 

soC. a�'i.��I
l'l!u�· s'k d'?;Ch. 

Inc., 
W. POLLACK, Gen. Agent. 

565 Boulevard. NEW YORK CITY. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
batteries. modern dry batterie., Hellesen'S batter:r1 
IJJj ��;r.
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ENTIFIC AMERICAN SUPPLEMENT. No. 1 001. Price 10 cent.. 'l'o be had at tbl. office and from all new.
dealer •. 

HAWKINS' N EW CATECHISM OF ELECTRICITY 
A PRACTICAL TREATISE 

�'JC:�?E?: � �·f:::�. \\\ ��r:�rnn:;;�
s
A���,:���

an
� 

rn"::i�;,n:���:���o� 
b
f�� " ,I - -�- �-- , �  "old title. and edge.. Strictly • Up-to-Date." Po.tpaid, 

f2.00. THEO. AUflEL & Co� 
63 Fifth A venue. New York. 
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M I CA WAS H E RS 
For all mechanical UsP.. Perlect In.ulators. 
Sample. and quotation. furni.hed. 

A. O. SCHOONMAKER, 1 68 William Street, New York. 

Electric Battery Motors. 
Motor No. 1. , in. Fan . . . .••• . . . • .  ft.75 

,. u 2, 6 "  u • , . • • • • • • • .  .25 " •• a, 8 u U ••• • • • • •  ••• .75 
5 x 7 Bunsen Cell. . . .  . . . . . . . . . . . . 1.25 P- Circular free. C. M. Turnquist, 1116 South Clark St., Chicall"o, III. 

STORAG E BAT TER I ES  
TH E WILL ARD BATTERY CO, C L EVELAND , O .  

�TELESC O P E � , - c O ' • C A TALOGU (  
W. & D. M 0 G E Y. - " B AY O N N E  C I T Y N cJ 

A. P. DICKEY M FG. Co., RACINE. W IS. 

Exper imental & Model Work 
Cir •• aM advice free. Gardam & Son. MHil Rose St.,N. Y. 

STRONG CASTINGS. QUlcI<DELIVERY. 
PATTERN WOl\'K TO ORDER 

ACME MALLEABLE IRON WORKS .BufFAlO.N.V. 

A well established firm in German v wishes to represen t 
a good American house for Agricultural Implements, 
such as Mowers, Rea

r-
erSt BInders, etc., not already 

��������m!.r."licat on. to John Heywood. :llan-

FOR S A L E  t..t{:�s
li
��d

o
�a:l.":I�I�: 

.old very cbeap. a. the owner has no use for them. 
Address, Hollowware. care of ScientifiC American. 

ACETYLENE APP ARATUS.-ACETY-
lene number of the 8CIE�"fI(l'IC AIU 1£11ICAN 8uPPLE
MEST. describing. wltb full i l l ustrations, the most 
recent. simple. or home made and commerCial apparutu8 
for JileneratmK acetvlene on the large and small Bcale. 
rl'be "as as made for and used by the IDJCr08copiet and 
student ; its use in the maJ;z'ic lantern. 'rhe new French 
���,,���\� ml'��f.Ib

t
!,rgu;���:�£:T. 
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Price 10 cents. '1'0 be ha.d a t office. 

H ow to Build 

POSITION WANTED �lIe��"f������ring%��� erences. J. J. Thomp.on. New Hambutg. N. Y. 

FOR SALE R<Jk Pa':,�
n
�Ye�f!� .
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E.:ll. D. Landenberger. 1113 N Grand Av .. �t. Louis. Mo. 

WE ASSIST I N V E N TO R S .  11'Jl'lUiI�' ld£as for ASking. I � CaWogue Free. 
_ •• _ ____ _ J. C. SEYL. 181 Mad,.on St., CHICAGO. 

I C E ilI A {) H I N ES. ()Ol"liu Ellliiiie .. : III·,·w'.1·" and H o U I .·'·!ii' lU nchinl·r)·. THE VILTER 
MFG. Co .• 899 Clinton Street. Milwaukee. WI •• 

I� C!\!W 1TYPE WHEELS. MODELl &,:EXPERIMENTAL WDRK.IMALL MACHlllm _NCVELT1E8 • ETC. "E.W TDII5 6TEftClL _RIC. loa NAaIIAU 8! N,Y. 
W ABHINGTON. D. C., BII •• Building. 

Bliss School of Electricity 
The only institution teaching practical electrical engin-
b"o'J�:e.
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MANUFACTURE OF BICYCLES. - A 
very comprehensive article giving' the details of con-
�������:. o���t�n�
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PLEMENT. No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 

·WOO D E N  TAN KS. •':. . For Railroads. Mill. and Manufactorie •. 
' ::.: 

. Builder. of Steel Towers and Tanks. 
. '." '" La. Red Cypress Wood Tanir. a specialty. 

_ __ ._._ W' lii- �-\�PnVt�!'t.LL��;':ille. Ky. 

LEHI8H PRE PARATORY SCHOOL 
Best recommendaticns. Young men are 
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been admitted to Univer.ities during the pa.t eigbteen 
year.. For paW�ul�ll'd'il t�h.D., Bethlehem. Pa. 

� U Need "SpECKS" send to 
F. E. Bailey, for Optical Catalogue. Sample Case F�EE 

with 01lilit. F. E. Bailey, 
. . 271 Wabash Ave�1Je.Chicaa:o, Illiuois. 

ISO YEARS
EXPERIENCE. 

PATENTS 
TRADE MARKS, 

DESleNS, 
ICOPYRICHTS "'c. 

Anyone .ending a .ketch and de.crlption may 
quickly: ascertain, free, whether an invention i& 
probably patentable. Communications .trictly 
confidential. Oldest 8I<ency for securing patentl 
in America. We have a Wa.bington office. 

Patents taken through Muon & Co recelva 
Bpecial notice In the 

SCIENTIFID AMERICAN, 
beautifully illu.trated. largest circulation of anr_.cientlllclournal. weekly. term.�.OO a year; fl.50 .ix mon h.. Specimen copies and liAND BOOK ON P ATENTB .ent free Addre.s 

M U N N  &. CO. 361 BroadwaY, New �.rk. 

"HEAVEN AND HELL" From things heard 
and seen by EMAN-

UEl. SWEDENBORG. The grandest, most inwresting. 
and In.tructlve book ever wrlttenon the .ubject. More 
can be learned about genuine religion and the future 
life tban from whole 

I
i braries of other bookS. '1i3 page •. 

'i1':1�1..��1 d'�eitri':�
PJt�

fp�I�:���Pbi!.dffi��·· WM. H. 

a Homer.-...... $� 
Those intending to build will lind the very best practical sug

gestions and examples of Modem Architecture in the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition." 

Each number I .  i!lustrated witb a Colorea plate and numerous 
handsome engraving. made direct from photograph' of buildinv ... 
together with interior views, door plans, description. cost. location. 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city reSidences, churches, 
.chool •• public building •• • table •. carriage houses. etc. 

All who contemplate buildinll. or Improving homes or structures 
of any kind, have in this handsome work. an almost endless series of 

the latest and best examples from which to make selections, thUB saving time and money . 
P U BLISHED MONTHLY. SUBSCRIPTIONS $2.50 II YEAR. SINGLE COPIES 25 CENTS. 

euPPLEHENT.�.OOa year. 
Combined rate.. with 
t!OUN'llJ'lC AxIliBlCAN '" 1ftL. A -d 1ft 

• t B t Sh -£h d !  One Stroke ¥nnts a Word. .. ..... e .a.M e»8011 .. �peW1'1 e1' . ea 8 g ..... " aD 720 Bennett Building, New York. 

© 1897 SCIENTIFIC AMERICAN. INC. 
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