
J citutific �mtticJtt. 
couuted for. {A. This is a very pretty experiment, which 
we do not remember to have seen put iu this form be
fore. The priuciple is not new. 'fhe edges of all objects 
seen through a prism or uuacl:romatic leus are friuged 
with colored bouds by the decomposition of the light into 
its various wave lengths. The production of green light 
by passing white light through yeIlow I}nd blue light is 
not difficult of ex�Janation by h modem views" and ac
cords with them. as may be easily proved by a spectro
scope. The yellow seen in this case is opaque to and cuts 
off blue, indigo and violet; similarly the blue is opaque to 
and cuts offred. orange and yellow. The onlycolorwhich 
can pass through both the yellow and the blue is green. 
It is therefore seen whenever yellow and blne are so 
placed that we look thrQugh or at them together. It is 
easy of proof that the yellow Rnd blue lights when mixed 
form, not green. but white, that is. they are comple. 
mentary colors. In a 'darkened room project upon the 
wall the yellow and then over it the blue, by some ar
rangement of mirrors or two lanterns. and where both 
lights fall on the same space, the wall i8 white.-Ens.] 

(7407) S. M. P. writes: There is a lar�e 
diffe:ence in opinion as to whether or not an object trav
eling a complete circle goes around everthing within that 
circle whether moving or not. A says a pulley fastened 
to a revolving shaft goes aronnd the shaft. B claims that 
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TO INVENTORS. 

Scientific American 
SPECIAL NAVY 

SUPPLEMENT. 
With Colored -Map of Cuba. 

The great desit'e-Ilurmg the present crisi_ for ac
curate information concerning the Unitcd Stute� 
Navy has led to the prepartltion of a short treatise 
on the Navy, which will bepublished in a few days 
under the above title. Every effort has been made 
by the publishers to trent the subject in such a 
manner that it- may be readily understood by the 
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office SCIENTIFIC AMERICAN. to 1898, in which the programme of shipbuilding 

!!!!!! ____________ .... ___ .... _!!!!I!!"!'!!!!! . authorized. in each y,'ar is given, together with the 
it does not, but that the pulley goes with the shaft. which 
is right? A. A pulley or any other revolving body turns 
on its axis, which is an imaJ(inarv central line. The axis 
does not revolve. The shaft does revolve with the 
pulley; therefore, the tmlley does not go around the 
shatt. B is correct. 

A College Education for 7 Cents a Day INDEX 
Imp r ove ,Joar condition. 

OF INVENTIONS classes of ships which it called for. 
This is followed by an article which expllLins the 

different types of vessels into which a modern 
navy is divided, and shows, by the nssistance of 
diagrams, the manner in which the various types 
of vessels are classified. This article will greatly 
'assist the reader in unde'rstanding the detailed 
illustrations and descriptions of each ship which 
make up the bulk of the issue. 

��a�i':f� �=,"'i'l���:!al:nc�lt For which Letters P atent of the 
�!,i�!rit'8"k��in:n"!iV.:ch¥�� United States were Granted 

(7408) W. L. E. asks: 1. If a %' horse 
power motor is catalogued voltage 8, will, an -8 volt cur
rent 'from four 2·volt accumulators run it for its full � 
horse power? A. An electrical horse power is 746 watts. 
One watt is 1 voltXl ampere. Any nnmber of volts mul
tiplied by any number of amperes are so many watts. If 
then you have � horse power motor and the voltage is 8, 
the amperes to drive it will be found bv dividing � of 
746, or 373, by 8, which gives 47 about. You will need 47 
amperes in your accumulators. 2. Can the rheostat de
scribed in SCIENTIFIC AMERICANSUPPLElIIENT, No. 865, 
be used to regulate the speed of any motor, or is It only 
used to start the motor ? A. A rheostat both starts and 
regulates the speed of a motor. Its office Is to protect the 
armature coils from too mnch current while they are at 
rest or turning very slowly. 3. What is the voltage of 
the motors used in the World's Fair launches? If they 
had only 66 cells and they connected them in three sets of 
\!2 elich, they would only get 44 volts, wouldn't thev? Or 
have the accumulatorsa strength of more than 2 volts. 
Please explain. A. See SCIENTIFIC AMERICAN for No
vember 25, 1893. price 10 cents. There are no storage 
cells with more than 2 volts. 4. If a current of higher 
voltage than the motor is wound for is connected to the 
motor. will it hum the motor out? A. It will overheat 
or bU'rn the coils. 5. In making accumnlators. is the only 
advantage in size a greater ampere hour capacity ? A. 
The size of the cell shonld he proportioned to the work. 
A cell too large wastes current. 

DeslJUl easlly learned by our methods. Small tuition fees -cash or 
����fe��:�g�u��� fg t'h�\lo� Sehools of Art, Architecture and 
'1'rades. Write Jor Jree S. A. Circu-

!i'rid ���;tlg�
n
!�:�Yl:t i������� 

of courses, sam pIe of mechanical 
drawinlC p18te,etc. State suhjects 
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(7409) E. A. B. asks for a receipt for 
IllItking a kind of resin which is of a more stlcky nature 
than the common resin used for violins, a kind of resin 
which is sticky enough 80 that, if applied to a violin bow 
and drawn across a steel string (touching very lightly), it 
will take effect A. 1. For violin resin boi1.do Nn Venice 
turpentine with a little water nntil a drop cooled on a 
piece of glass is of proper consistency. During the boil
ing cold water must be added from time to time. When 
sufficiently thick pour into cold water, knead well, and 
when cold break int.> pieces. Expose to sun until dry 
and transparent. 2. Select the best clear brown resin, 
melt it in a clean basin to nearly a boil, which will clear 
it of tnrpentine or other volatile oils. Pour in paper 
moulds. 

(7410) J" T. H. asks which dynamo, the 
scries or the shunt, is used .to the best advantage? A. 
The series dynamo is not self-regulating. An increase in 
the resistance of the external circuit causes a decrease in 
the.E. M. F. of the machine. This necessitates a sepa
rate regulator. The shnnt dynamo acts just the reverse 
of thiB. A combination of those two, or a compound
wound dynamo, is self.regulating. 

(7411) C. C. R. ask8: What is the per 
cent or economy of a common tnrbine waterwheel over a 
Barker or reaction whee� all things being equal? Also 
bow much more economical is a good m'lrine engine than 
a good steam turbine, nnder the same circumstances? A. 
A cou:mon tnrbine wheel may have any economy from 
60 to 70 per cent. The best turbines have an economy of 
from S5 to 87 per cent. A Barker's mill seldom reaches 
an economy of 45 per cent. Reaction wheels of the Pel
ton and other types of impact jet wheel. under high pres
sure range in economy from 80 to 87 per cent. The best 
types of triple or qnadruple marine engines have reached 
an economy of 12� to 12 ponnds of steam per horse 
DOwer hour; the steam turbine, from 25 to 30 pounds 
of steam per horse power hour. 

(7412) C. A. H. says: I have understood 
that by introdncing oxygen gas Into an arc light (of the 
same intensity RS used for street lighting purposes) that a 
heat. coul)i be obtained of 18,000 de!!"rees Fahrenheit. or 
sufficie;]t to fuse marble. Is it true ? If not, will the in
trodl)ction of oxygen gas into tbearc light increase ita in
tensity, and to what extent ? A. The temperature of the 
arc light is quite high enongh to reducc marble to cal
cium oxide without introdncing oxygen. We doubt if an 
are, except in the electric furnace, will fuse (melt) the 
calcium oxide. The introduction of II stream of oxygen 
blows the arc and cools it. If the arc were immersed in 
oxygen, it would doubtless be hutter and would consume 
the carbon more rapidly than in open air. The tempera_ 
tUre of the electric arc is taken to be about 6,000 de!(rCes 
Fahrenheit. 

(741m C. C. S. asks: 1. How to attach 
wires for charging American storage batteries ? A. To 
charge a storage battery send the charging current in the 
opposite direction to that in which the discharging current 
flows. 2. How do you arrange the bank of lamps for re
sistance on 1 \0 volt circuit ?  A. Connect the lamps in 
series for the amount of resistance needed to produce the 
drop in voltage required and then add similar series till 
the amount of current required will flow through the 
lamps. 
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AND EACH BEARINO THAT DATE. 
lSlla note at end of list about copies of these patents.) 

Abrading mechanism, W: A. McCooL ......... , .... 002,lUU 
Addmg macnine, C. C. ClItford ... . .... . . ....... .... 602,lM Air brake, J. J. Nef .. , . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  OO'�,om Air compressor. hydraulic. W. F. Stark ............ 002,247 
Ant trap, C. W. Selvid"e, .................. " ........ 602.410 
Asparagus holder. C. H. Oertle ...................... 602;097 Atomizer, W. S. �'rost ............... , ......... .' ...... 602.070 
Automatic lubricator, A. A. De Witt ..... . . .... . .. fal,l28 
Axle, safety, '1'. N. Crook ... , ......................... 602.308 Ball. See Foot ball. Bath tub seat, W. Burrow ............................ 602.125 
Battery. See Galvanic: batt.�ry. Secondary, bat� tery. StoralCe battery. " .  
Bearing. center. P. H. Murphy ......... ;, ... 002,089, 602.090 Bearing, vehicle wheel axle, R. C. Patte080n ...... 002,100 
Bed, E. E. MunlCer .................................... 602.lU' 
Bed attachment, T. H. Campbell .......... : .......... 602,055 Bicycle, G. P. Ohl"art .......................... ' ...... 602,354 
Bicycle crank shaft, G. M. Beard .................... 602.049 Bicycle drivinll' lCe"r, W. S. Kellogg ....... ' " _ ...... 602.162 Bicycle frame, A. B. S imonds. ... . . . . . . . . . . . . .  � ..... 602,369 
Bicycle handle bar and handle, G. H Newell ..... 602,095 Bicycle lock, automatic, G. L. Grass .......... .-.... 602.3111 Bicycle propelling mechanism. I. W. COllselyea ... 602,230 Bicycle retainer and lock. J. Battersby . ........... 602,279 
Bicycle rest, F. F. Hawkes ........................... 602.134 Bicycle stand, J. R. Moore ........................... 602.415 
Bicycle support, H. Heidt ............... ............ 602.318 Bicycle support, C. C. Plaiste d.. . ... . . .. .. .. . ...... 602,141 Bicycle support, H. T. Sackett. . . .. . . . .. . .. . . . . .. .. 602.270 
BiC��i1·h�;C::. �.��. �.r . . ������ .. �.��.�� .�:�.'. �' .. �� 602,389 
Blackboard cleaner, L. A. Peck ..................... 602.266 
Block system. electric, F. Burger ................... 602.208 Bobbin, H. D. Klots................... .......... . 602,260 
Bobbin, G. Pendleton, Jr .. . .. ............... 0)2.240, 602,241 
�gPt�

i
�:�§���i\�!;l ii��t'ilf.e ................. 602,183 

Bolt case, H. B. Sarg6nt . . . . . . . . . . . . . .•••. . . . . . . . . . . . .  602,271 
Book bolder, A. L. Platt ............................. 602,169 
Book, manifoldinlC cash sales, J. H. Murphy . . . . . • .  602,IDfi Book support, J. A. Loftstedt ....................... 602,164 
BookbindinlC, J. E. Hewet.t ........................... 602.401 
���iie:V'L�lk�i..!�:l�oii:: :::::::: ::::: ::::::::::::::::: �:� 
Bottle, non-refillable, H. C. Fuhlmllll11 ............. 602,156 
�gi�le s':;�s��fia�.ibieGg,\'��in�aicii box:' . Packing 602,(111 

box. 
Brace holder, S. Shanahan ........................... 602,367 Bracket. See Lantern bracket. Roof bracket. Brake. See Air brake. Wa�on brake. 
Broom holder, I,. Rybold ............................ 602.243 
�����: �.!.' M���'J:::::::::::::::::::: :: :::::: :::::: �:��� 
Brush, polishing, G. �'. Cooper ...................... 602,058 Butter cake and means for making same. Bur�er 

& Williams . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602,124 Cabinet. J. W. Place .................................. 602,103 Cabinet, lace or ribbon, C. H Martin ............... 602,344-
Caisson air lock. S. Mattson ... ;..................... 602.26.1 
Can Olling apparatus, oil, Campbell & Urie ........ 602,282 
Canning food, E. Norton .................... ....... , Canvas stretcner. J. W. Nunns ............. ....... . 
Car, I. J, Hoyt ........................................ . 
Car coupling, I. J�ow ........... ' ...................... 602. 
8: a'b'<\f�i�fai� N�-:'I���"& ·Miiler:::. ':. ':. :':::::::. �:lt¥ 
Car fender,' F. A. Harris et a!. . . .. . . . . . . . .. .. . ...... 002.133 
Car lip;hting systems, dynamo for electric. Preston 

& Gl1l ............................................... 602,182 
&�J'��t�r�:r�o�:'B�'�iI!'.-�����::::::::::::::::::::: �:i� 
Carpet fastener, stair, G. F. Murdock ............... 602.348 Carria�e8, suspending batteries on. Brougham & 

Bersey. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602.302 
g�����ro�i:!a:n�

e
�ri�i;trig·mB.·chin·e: if: R�Y� 002,225 

mond .......................................... .... 602,143 Case. See Bolt case. 
3:��I��u'i.�7i: W:J1s��fl�� .���: .�: .�'. �I �.�c�a�.::: �:f,;� 
Cement tube and distributing brush. combined. 

A. L. Weis ......................................... 602,204 Chair. See Reclining chair. 
Chart, dress. I. Williams......... ................... 602.117 Children; device for amusinlC, E. L. Foster ........ 602,215 
Churn, W. G. Stone ................................... 602,201 Clamp. See Plumber's clamp. Saw clamp. 
Clamping device, R. H. White ................. , ... , 602,149 Cleaner. See Blackboard cleaner. Track cleaner. 
Clothes hanger, window, R. B. �'ordham ..... ...... OO'l 
��t h�.i':' l�'W.

n
�U�k�r!:��.��: : :: : :::: : :: :: :: :: :: � 

COmll. J. Donl.hue ................................... . Collapsible box, H. H. Kinsey... . ................. . 

8g�
abi���1��� I���, t

a
�.i�������: �: .�'��.��: : : : Compresses, bagging attachment for roller, D. C. 

Ball...... ......... ............................ . 602,1.'iO Conveyor, T. A. Edison.. ... .. ........ ... .. 602,004 
Conveying appaflltus, F. B. Knight ................. 602,005 
CookinlC apparatus. G. D. Fox .. .................... 602 .. 111 Copying press, J. M. Moore .......................... 602.414 
Cotton opener, J. O'Connel1. ..... ..... . .............. 002.265 Cotton plckinJ( machine, Hamerscbla� & Price .... 002,076 
C(luplin�. See Car coupling. Thill coupliup{. 
Crate, collapsible shippinl<, W. O. Parker ......... 602,a57 
8��;t��i:ril,�·o��f:nH·:L:Je88e�·.:·.·::::::.::. �:Wt 
Cultivator. garden. A. f!'iscus ........................ 002,285 Cup lubricator, J. R. Holmes ....................... 602,160 Curtain sud window shade holder, combination, 

'1'. McCormick .................................... , 602.091 Cutter. See ]4'eed cutter. Millin� cutter. CYClist's riding record, H. 8. Brodie ................ 602.053 
Dentist's arm support. L. P. J. V. Kjoer ........... 602,� Desk, writinlC, H. Heine ....... ........ ............. 602,326 Diaphragm chamber, A. Roesch .................... 602.108 
D�s�ii�:,c.f.�tS�;���.��.t.���I.
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.� 602,376 

D.splay frame, J. C Palmer . . . . . . . . . . . . . . . . . . . . . . . . .• 602,099 Drill. SeeWell dril1. 
Drilling and tapping machine for door knob spin. 

dies, F. B. Shuster . . . . . . . . . . . . . . . . . •.. . . . . . . . . . . . 602.272 Dumping platform, S. �'. Evans ..................... 602.25.'j 
���%8!�:,II.Ps.

I
��I'i:n�;,����.
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�: ...... : . ..... : .. : .

. ::: .... :: �:i� Egg tester, I. S. Vedder .. ' "  . . . . . .  , . . .  , ., . . . . . . .  , . .•• 602.115 Electric cord adjusting device. F. N. l..awton ...... 602,235 Electric motors, automatic device for removing 
resistance in starting. G. H. Whittingham ..... 602,413 ElectriC transformer, L. Gutmann ......... , ........ 602,218 ElectrodepositinJl, process of and apparatus for. 
E. L. Dessolle ...................................... 602,212 

(Continued fin paoe t70) 

© 1898 SCIENTIFIC AMERICAN, INC. 

The ships are grouped according to their type, 
as classified below. A comparison is drawn be
tween different vessels of the same type, and the 
improvement of each ship on its predecessor is 
pointed out. 

BATTLESHIPS. 

.. Indiana," 13 cut s ;  H Massachusetts," 2 cui;· 
"Oregon." 2 cuts; hIowa," 3 cuts; "Texas," .." 
cuts; U Kentucky," 2, cuts; U Alabama," 5 cuts. 

CRUISERS. 

HNewYork," 3 cuts� '�Brooklyn,"lcut; "Min· 
neapolis," 1 cut; H Columbia," 2-cuts; H Chicago�" 
1 cut: .. Olympia," 2 cuts: hCincinnati," 1 cut; 
'·San Francisco," 5 cuts; H [letroit," 1 cut: 
"Charleston, 1 cut; H Baltimore," 1 cut; uNew 
Orleans," 2 cuts. 

MONITORS. 

"Amphitrite," 4 cuts; "Terror," 5 cuts; hMon_ 
terey," 3 cuts; "Miantonomoh," 4: cuts. 

OUNBOATS and TORPEDO BOATS. 

u Helena," 1 cut; .. Annapolis," 1 cut; "Mari_ 
etta,.." 1 cut; 4. Ericsson," 2 cuts; "Porter," 2 cuts; 
"Maine's" torpedo boat, 1 cut; UBailey," 3 cuts. 

SPECIAL CLASS. 

Ram" Katahdin," (cuts; submarine boat "HoI
land," 2 cuts. 

Under the cut of each ship will be a full table of 
her dimensions, armor. guns, speed, etc., and this 
will be supplemented by tables at the end of the 
work, giving complete tables of the whole fleet. 

The illustrations will number about 90, and In
clude handsome half-tone views and wood-cuts of 
all of the vessels above mentioned. Other pictures 
will show in great detail the guns. gun-turrets. 
torpedoes,steering apparatus. conning towers, and 
many interior and sectional views of other parts 
of these warships. The whole will form a most 
complete and fully illustrated periodical. 

In addition to the above will be included a r�
liable map in colors, showing the island of elll:: 
and the West Indies. 

This issue will be inclosed in a handsome colorn I 
cover for preservation. Orders now receiYe,1. 

Price, by mall, 25 cents. 
MUNN & CO., Publishers, 

36J Broadway, New York City. 

"A TOIllO That Tolls of Tools," 
A II about every known Too], large and 
�e�l�hta�r�:t ���e.td�e.;e�:���i ��� scribed and illustrated by fine and accurat,e cuts Send at once for MONT. 

g��\��l).ft ��� 1t�1¥t'l�{t:� 1898. 510 pages with index. Pocket 
size �j�, rounded edges and stitched covers. �very foreman of workshop 
or factory should have It copy. Mftlled for25cent. by 

MONTGOMERY & CO. 10:} Fulton Street, New York. 
TRANSITS AND LEVELING INSTRUMENTS. 

�l�l�hLD POCKET LEVELS 

Sizes, � and 3M Inches. PrIces, 40 and 50 cents. 
.For Book on the Level. 

Co F. RICHARDSON & SON, 
P. O. Box 977, ATHOL, MASS., U."'. A. 

FORMULAS FOR DEVELOPERS.-SCI-
ENTIFIC.AMERIC.AN SUPPI,EMENT, )10. 11:}2, contains 
a dozen formulHs for standard photographic developers -Eastman'", Cramer's, Hammer's, Carbutt's aDd otners. Price 10 cents, by mail, from this office and all news
dealers. 

FANS fA-NS fANS 
KEEP COOL 8Acr;v� WATER MOTOR C a NE.WARK N _ � 
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CENTERS. 
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l�li�eg� numbers fot: speCial work. The plates are cut through. jite&r-Uke, glVlllil a stronger pin than a drilled index. Index revolves by means ot a worm, and can be qUiCkl

i. disC01,nected. SpindleE\ worm and screw are of stee Swinll13lnche8. welgbt85 pound8. . 

FAY " SCOTT, Dexter, Me., U. S. A. 

Ev�l�t ma(bin�s. 
We can furnl8h tbe Latest Improved Eyelet Machines 
���crl�Ngtfs. S
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l 
:l31�,:s;��� of 8pecial Wlreworkinjit MachlI::.ery. 

IY" Send for Circular. 

BLAKE & JOHNSON, 
TECT LEVEL '50 
Improved Transits" Levels 
Gr,duated entirely on onr ·Iari<e Ijlvidlng englne8 Special award at tbe World'8 Fair. All kinds of EnJ<ineerina-, Surveying and Drafting Instruments and Materials. 
:1.1C;d I�;:!r::�� 1?���lIa':J� Is mentioned. 
QUEES &; CII., Inc., 1011 ClaelulIlIl �t., 

I'hllndelpbla. 

DORM Ali'S 
VULCARIZERS 

are used all over the world. 
EXclu81ve ManufactUrer!! of Steam Macblnes tor Rubber StamP8. We al80 make Dry Heat Vulcanizer.. Complete outflt8 from $10 to $I.<ro. All Stamp and Stencil 'rools and Supphes. Br&8B and Steel Dies �� �l�.s��Po1
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·.·HI' J . ... \V. 0011"1,\ N CO. I'll E. Fayette St.. Baltimore. Md •• U. S. A. 

On Receipt o f Ten Cents in Stamps (practically 2f>� of retail price) we will send you one of our 

1-2 INCH AUCER BITS 

A fine cuttlng tool. perfect clearance. e8peclally Ilood In 
uard wood and for end boring. Send fm- Ci·r. S . .<I.., free. 

THE FORD BIT CO., HOLYOKE, MASS. 

Buy Telephones 
THAT ARE GOOD--NOT" CHEAP THINGS." 

The dllrerenceln C08t 18 little. We Iluarantee 
our apparatus and guarantee our customers 

against loss by patent suits. Our goaran-
tf"e Bnd instruments are both gond. 

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

La.-gest M anufacturerB of TeiephlYllU 
exclusivel1/ in the Unitr.A States. 

Reglf'ters an accurate account of work done on print-
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repeats automatically. Simple. accurafe, durable. Spe
cial couuter8 to order. IT Senator circular. 

C. J • .ROOT, Bristol. Conn., U. S. A. 

1 ��;llIery wbeel dres81nll tool. C. E. Robert8 ......... 002.100 

I �;nd "ate. S. D. Metcalfe ........ ..................... 602.138 
f4 ... ugine. See Motive en�ine. Rotary en�ine. 
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B�e88er.: .............................. 602,<00 

"�lllline8. automatic safety stop for, J. K. Wr1ght. 00'2,386 
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Fence. G·, H. Greer ............ . ....... . ......... . ..... 602.217 
"'ender. See ('ar fender. 
Fertilizers, makinll. W. E. Rowlands . .......... , .. 602,3ttJ 

�::n�!ii�·u�p�r�r;t�:
r
���3eii8aiioii '�aier' iroii; c;i'i 602,304 

�'ill��r �il�t!?irlt X: Luccbe.i::::::::·::::::::::::.: �:� 
11'ire harness banjiti3r. M. Harcourt .. ......... .. .. ! • •  602,32'� 
,,'Iuid dh�tributlDg system and apparatus, A. KIt-

son. . . . . . . . . . . .. . .. . . . .. . . .. . . .. . ... .. .... . ........ 602,223 
i"luid meter and motor. J. H. Dixon ................ 002,3 11 
Fly catcber. C. A. Kimbel. .............. ....... ... . .. 602.08il 
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li'orlo(iu/Il !wlid metal car wheellll. die for. S. H. 
Halston ............................................ 602,196 

Frame. See Display frame. 
i'·urnace. See Ore roastinJ(' furnace. 
��urnace. E. K. Starr ... ... . .. .. ....... .............. ,. 602.37 2 
Gu.ge. See Saw table gage. 
Gage for liquid In vessels. Foltz & Pbillips. ........ 602.01'!1 
Galvanic battery. W. Rowbotbam .. ... . . ... ... . .. . 602.362 
Game apparatus. T. Renwick ........ ............... , 00"2,187 
Game board. H. L. Haskell .................. 602.179. 002.180 
Game board. W. H. Perry ............................ 002.358 

a!����i�����e����:·G·r"mii;::::::::::::::::::.: �:3+g 
Gus �eneratinjit apparatus. acetylene, J. A. Vin-
Gas
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Glass furnaces. means for keepin� Jllass clear ill 
regenerative. G. Schluder ............ ........... 002.111 

Gln8s mold cooling table. W. Haley .... ..... . . .. .. . 602,:;99 
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Gun rack. L. M. Wiler ...... ..... . ... .. ...... ...... . . 6(12.177 
Hammer, compressed air. J. Schmidt ... ... ...... .. 60'2,198 
Handle. See Saw handle. Sbeet metal bandle. 
HanJler. See Clothes hanliter. Fire harness hang-
Ha:';ester. corn, G. Gowen .......................... 002.216 
Harvester. corn. W. H. Gray . . . • . . . . . . . . . . . . . . . . . .  6O'2,15i 
Harvester. mint, O. E. Abbey ... ...... .. .. .. . ... ... 60'2,29'2 
Hat brim curling machine. G. SelZscbneider ... : ... 002,246 
Hat brims. machine for ironinJl straw, A. Bobslen 600,280 
Hay rake and stacker. R. A. Slmp80n . .. . .... . . ... 1m.145 
Hide. skin or leather machinery. W. Evans ....... 60'2,066 
Hitching or unbitching device. W. S. Endslow .... 002.31:� 
�����Il�:��g�rb����g �QCf�aiir�eHlio�k�almer. 002,168 

llg�I�' or�m 1i8 �n
�
l
:t���Y.· process of and appara-

tus for utilizing, A. Mitscherlicb ....... .... ... 602.2:1i 
Horseshoe cushioned. P. Krumscheid . ........... tlt2.as7 
Horseshoe. elastic, T. M. Miller ..................... &rl,2:1fl 
Hose reel. E. Clill" . ... ..... .... . .. ............. ........ 602.057 
House. See Portable bouse. 
Hub8. coupling8. or tbe like to sbafts. means for 

connectinlC. G. C. Howard ........... .. ........... 002.181 
Hydraulic lUbricator. J. E. Spen8er ................ 602.371 
Hydrogen. apparatus. for manufacturin� carbu-

reted. W. H. & G. E. Ru88ell ..................... 002.408 
Implement, changeable. C. _J. Ericson .............. 602,314 
Ironing board. E. A. Pre8cott ..... ........... ........ 002.267 
Jack. See Lifting jack. Wagon jack. 
Joint. See RaIl joint. Railway rail joint. Wbeel 

rIm joint. 
k����

a
��?��'l.·G�m���:.·.·.·.·.·.· .. ·.·.·.·.·.·:.·.·.· .. .. .....

.
. ... .. :: �:� 

I!��.�%�:';c
a
��.'j

I
��;�

I
y:,�����: �:. ����

I
.
i
�: : .: �::m 

}�:��r'��
e
����n

a
�

,
:���.���:::::: .. :::::::::::.::::: �:� 

Lantern bracket. J. W. �ra.gger ..................... 602.12'� 
Lemon sqQ.eezer, C. Morgan ..... .................... 602.t)!,8 
Lens oottlllll macbine. F. G. Blancbard ............ 602.M 
Lette .... ·eM.. apparatus f or keepinll. T. B. Vernon 602.116 
Level. UIIt.on & Hurgber .... ....................... 602. 13 7 
Lifter. � Pan lifter. 
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Load sustainer for weight lifters, Eades & Mat-
tbews ............................................... 602.312 

Lock. See Bicycle lock. Caisson air lock. Com
bination lock. 

��in'rii��.���':'8\PI;;ci' .. ::·.::·.:::·.::·.::·.·.:::·.:::·: �:U� 
Looms. selvage weaving device for. J. K. Schu-
LUb����r�g·appa·r·aiii8: A: ·Cruz.·.·::.·.·::::::::::::::. �:m 
Lubricator. See Automatic lubrictltor. Cup 
Lur!t
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U
.Q�iJ�U;;:;��n ............. 602,395 

Marker. land. J. fL Winter .. .. .... .................. 602.119 
Match box or safe, B. W. Karst .... ................ 602,333 
Measuring mechanism for box or can filling ma-

cbines. Hoyte & Wood .............. ............. 602.330 

t1:�:11�
0
:�H�'e�������c1uitn:����

s'drawn: ·W: 
602,002 

A. McCool ............ .. . ... .. ... .... . ............ 602.417 
Metalloceramic resistances. fabricating. L. Par-

villee .......... ............ .. .... .................. .  602.221 
Meter. See Fluid meter. Water meter. 
Milk, preservinJl. A. Fernandez ..................... 602,315 
Mill. See Crushinjit mill. Stamping and crush

in� mil1. MillinJl cutter for metal working machines, A. 
Klay ... . . .. . ... .. ... . .. . . . . .. .. . . .. . . .. . . .. . . .. . ... 602.291 

Motive en"ine. A. Howard .......................... 602.161 
Motor. F. !II. Mackey ................................. 602.086 
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Mu-sical instrument attachment. M. E. Verdier ... 602,248 
Musical instrument tailpiece. R. E. Lackner ...... 602,337 
Nail setttnjit mach ine, A. M. Simmons .. ............ 602,275 
Nut. lock. B. Edgar ..... ......... ..................... 602.2.'12 

��l \g�tt�W;iiciii:.·.·::.·.·.·.·.·.·.·.·.·.·::.·.·:.·.·.·.�.��: �:� 
Nut wrencb. H. L. Butler ..... . . ... .................. 602.0.'» 
Ore roastinJl furnace. H. Harlan .................... 602.400 
Ore sorter. J. Ancel .................................. 602,2.10 
OveraU&. legJlings. trousers, etc .• attachment for. . H. G. Blane...... ................................. 602.299 
Packing box. N. G. Sorensen ........................ 602,r.6 
Packing, rod. T, H. Holmes ...... . ............ ..... .  602.a28 
Pad. See Stamp pad. 
Paint pi�ment. Klttson & Browne .................. 602.163 
Pan lifter. A. Haut8cb ...... . . .... ......... . ........ . 611.1.:124 
Paper box makinJ!' machine. Palmer &. Denmead 602,140 
Paper bolder. G. H. Kent ........ .. .................. 602.186 
Paper Qr other machines. lath carrying device .. for wall. J. H. Suydam. Sr .... . . ... .... .. ....... 002.�,.; 
Paper trimming machine, wall, J. M. Brady . . ..... 602,2.;"1 
Paramidophenol, making su.lte of. 1. Roos ...... ... 602,100 
Pen. drawinll. �'. Lutterberg ................ ....... 600.165 
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Picker 8tick. J. Belllns ............................... 002.297 
Pipe slitter and perforator. A. J. Bramlette ....... 002.86 1 
Pipe te8tinllmacbine. C. M. & C. E. Kern p ........ 002.289 
Pipe wrench, J. W. Lind .............. ........... ... 602,340 
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Planter. J. D. ScboHeld ............................... 602.173 
Pllmter and marker. combined. J. C. Wrigbt ...... 602.38.1 
Planter. corn. Tracy & Platt ............ .... ....... 602.148 
Platform. See Dumping platform. 
Plow. F. J.. Woodward ..... . .................. ....... 002.27& 

THE BERKEF£LD FILTER �1�ii,g���e�I:��.
a�tfl:,m&'�u�h�:.�.��I.�P:::::: ���l Tbe Standard o f tbe World. Portable bouse. E. L. Pea.e ... . . .. . ........ ....... .. 602.1� �3 o�l:��
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: �:�� ter tecbnlc during tbe last ten years. Printing macbine. bed and cylinder. G. T. Murray 602.406 The filter gives water tn small and l:lfe Printing machine sheet delivery mechanism, E. 

�'=��e'lIr�rgiWf,!�;..beJ:Jrh:;rh� pri�\�:
r 
pr,,;';i: perf"ci'iiig; 'ii: 'P: '}'eister:: : : . :: ::: ��f: boililUZ" m water. Send for circulars to Propelling and steerin� apparatus, hydrostatic 

BER;.Kc!e!l':!'itr:!t�i:: �::;k. vessel. F. Kretl't ....... .. > • • •• •• •• • • • • • • •• • • • • • • • •• 602.224 
Pro

fI�\���nO� ... ;.�����.�: .. ������ .�� .. �����.r.i��l
.'.�:. �'. 002.325 lENTMAYER'S MICROSCOPES Pulverizer, Howe& Stieferman .................... 602,320 

• Puzzle. W. A. Hallenbeck ............... ............ 602.219 
Used an d Ihdorsed by tbe l""dlnlC Profe880r. Puzzle. J. 1'. Smitb . . . . . . . .• . . . . . . . . . . . . . . . . . . . .. . . . . .  602.175 

and CoUeJres throughout the world. Pyroxylin imitations of mosaic, producinjit. Har-Pt:r1ection in the Art of MicroBcope Makino. rison & Tburber .................................. 602.159 
IT Complete iIluotrated catalogue of Mlcro- �:��'an

SJ'� �r���·t.'1. t:��� ��. �.��: .. �.�. ����: 002.40.1 scopes and Optical Apparatus sent Free. Racking beer, ale, etc .• apparatus for, E. Fried- • lilne I1IJIf;rwment Makinll and Repairilnl/. man .............. ..................... . ............ 602.2.'>6 
J. ZENTMAYER .  211 So. 11th St., Phlla., Pa. Rail jOint. T. F. Pbllippl.. ........................... 602.100 

Railway, aerial. M. A. De Palacio .................. 602.2:19 
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Railway rail joint. C. L. Wine liard ...... ........... 602.:lR2 

It:il::� ��f�b sl:!;.:'iln
e�

e
:;:�'Ii:,;l;in����I�g. &; 602.142 

Morden.. ....... ............ ......... .. .... . . ... ... 602,249 

«(.'ontin� on paqe 111) 

For Rallroad8. M Ill8 and Manufoctories. 
Builders of Steel Towers and Tan ks. 

1.13. Red Cypress Wood Tanks a specialty. 
W. E. CALDWELL CO., 211 E. Main 8treet. Louisville. Kl'. 

[APRIL 23: I &foe 
WE HAVE NO AIiENTS 

but have Bold direct to the con
lumer for 25 yean at whole· 
1&1e prices. aaving him the 
dealer'a profits. Ship any
where for 6x&mination. 
Everything warranted. 
118 styles of Vehicles, 
5,1) styles of Harnes8. 
Top Buggi ••• f36 00,70. 

Surrey .. f50 to ,125. Carria· 
�';ges, Phaetons, Traps, Wagon
ettes, Spring-Road .nd Millr: 

No.n. Surrey B&rne". Prlce,116.00. W&gona. Send for large, free No.606Surrey. Prict;with curt&io8,lampa,8UD.-As good a3 seUarorlU- Catalogue of &ll our styles. .bade, apron and fendera.$60. A.8g00da.s .ells (or $90. 
ELKHART VAB.B.LUIE AND 1lABNE88 llFG. VO. W. Do PRATT, Sec'y, ELKIlABT, IND. 

This beats Wind. StealD. or Horse 
Pow€r. We oner the 

WEBSTER � actuaJ borse power 
GAS ENGINE 

for �130. le80 111$ di8count for ca8h. 
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Made for Gas or Gasolln�. Al80 Hori
zontal Englne8. � to ilO bor8e power. 

IT Wrltef .... Special Catal<lgu.e. 
MFG. CO� 1074 West 16th St., CHICAGO 

ALL SIZES. 
FOR ALL DUTIES. 
Economy and Efft ciency 

Guaranteed. 

STATIONARY. GAS, ENGINES GASOLlNE&MAIIIIIE 

BOAT FIWtES,PROPELLER WJt[EU, ENGINE CASTINGS 
SEND STAMP FOR CATALOGUE 

MIANUS ELECTRIC Co.MIANUS. CONN. 
VAPOR LAUNCH COMPLETE FOR $150 

�i' 'i 9. AND UPWARDS 

�t-m r .. r' fr'r: .. :�J Boats. �. 
II1rSendfive centefor cata!of7ut,. Racine Yacht and 
Boat Works9 Racine JunctiOD9 Wis.9 Box A. 

128-132 Mott St., New York 

Tbl8 ,30000 Launch for '200.00. guaranteed or money �RIRV.RTORS refunded. A I80 builder8 of Row and Sail Boat.. _ .Iil 
&ndBtamp./or catalo'/U,. �aclne Boat MI9. C:,Chlcago 

� PRO MOT 0 R S 11 marotl I�or m���8�!�!aY � ANTED I-Some �y 8elling 8pecialty In tbe ma-
ness and smoothness of chine line by well eqUIpped Machine Works. Would 

work 18 tbe ma!lll4�1U"e under r�ty 01' bny prtvUege outright. 
RIVETT LATHE Addres8 SPECIALTY'. care Scientijic.<l.merican. 

wltb Cutter Milling and 
Gear Cntting Attachment. 
Now In U8e In Btl tbe best 
SbOP

8 and adopted by all 
great unlverslt1es� 

FANEUIL WATCH TOOL CO., Boston, Mass. , U. S. A. 

8ENERAL AlENT WANTED. 
W ANTED I To make arrangement. wltb 80me live 

concern, havinjit agents or canvassers 'Visiting the 
plumbers, steamfltter� machinists and carriage mft.kers, 
to sell a new tool. Address 

MACHINIST,85 Excbange St .. Portland, Me. 

25 SECOND·HAND ENIIIES 
They must be sold! a.$. once. 
All are in good rQllllll8g or· 
der. Some of these were taken 
in part paymentforour Gates 
Gasand GasolineEngines. Will 
ReB cheap tor casb. Prices, 
.76 up. We want a good, live 
man in every town to repre
Bent us. Write at once for cat::iII>:::':!S:!"""2::�:;;:a= alogn8 and full particulars. E. L GATES MFG. CO., 66-70 Canal Street, Chicago. 
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tlon8. or Send for reference. and parti<lu/arB. Hillb grade Crane. Dred!dng, and Steam Sbovel Cbains. I. H. FORD & CO., 104 Fulton St., New York Made of best American Charcoal Bloom Iron, Norway 

DRILLING �MACHINERI 
MANUPACTUAED BV 

WILLIAMS BROTHERS� 
ITHACA. N.V •. 

ur ......... ·" OR ON SILLS;FDR 
OR SHALLOW WnL5, WaH 

STEAM OR HOASE POWER 

Spring rains raise aU streams 
and tbey wasil tbe banks clean 
of accumulated refuse of tbe 
winter. You would not eat dirt. 
Wby drink It? You need drink 
only absolutely pure water i r 
you use 

The Sanitary Still 
di8tllls. water. aerated wltb 

'8icerlJi"ed air. Simple, durable 
aDd Inexpensive. Write Cor 
booklet. 

THE CUPRIGRAPH CO., 
138 '" Green St .• CHICAGO. ILL. 

A.WI'IBER 
manufactory Establisbed 1"8:1. 

LEAD PENCILS. COLORtIlD PENCiLS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENf'IL CASES IN SlLVER AND IN 
GOLD, STA'l'lONlllRS' RUBBER GOODS, ltUL1!lRS. 
COLOltS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Mannfu.etory Establisbed 1"81. 

THIS 
Adjustable DRAWING Table 

Hardwood Top 20"x28" 
dellvered In United States for $8.00 

each. Is easUv adjusted. tlrm and 
durable. Smd fm- CatalO{/Ue to 

ADJUSTABLE DRAWING TABLE CO. 
Office. Powers Opera Hou.e Block. 

Grand Rapids, Mich., U. S. A. 

or Swedl8h Iron or Basic O. H. Steel. Write fm- priCes. 
J AS. McKAY & CO., Manufacturers, 

Office Address, 1029 Liberty St .. Pittsburg, Pa. 
Canadian Representative, Mr. Hugb RU88el. 

185 8t. James St., M'Jlltreal, Canada. 

IMPROVED WASHBURNE'S PATENT 
CUFF HOLDER AND DRAWERS SUPPORTER. 

\� A Cnlr Holder tbat bold8 
the cuft'justwhereyou want ' ij it. No button holes npeded. 
No tf'arinJ,( of sbirt or euft'. 

Drawers supporters that 
are easily adjusted or taken 
olr. Hold tillbt. hurt notb-
i
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, above, by mail. for 10 cent8. � 
or- lam. catalogue free. 

American Ring Co .• Box P. Waterbury, Conn. 

III.\U.TRADEs",PRorESS ONw.,;:;4.;:I;.,l�;;,j JYI.RUSSELLr.CO. M·II'FlIs. INPlAl WIll. CATA .1:: 

�fi._- "Gil�;L��LF�U:�w\��I�R 
• Cuts 6reen or Dry, fine, even a nd easy. 

WILSON BROS., EASTON, PA. 

NO MORE "POISON IN THE BOWL" 
The "M:'li���;:Ji;'

s��:�� Wi!j�r::' Absorb-
ent and Ventilated Tobacco Pipe 

-= will render smokiDjl a 
� -==- bealthy enjoymellt. Try • it and you will become 

�I .. aai.;;;;;!: convinced. See notice, 
.. _roo;�.IiIII;;;I\IIII." SCI. AM. of Aup-. 7. '97. 
- I Manufactured only by 

The Harvey" Watts Co., Station E. Philadelphia, Pa. 
and No. 275 Canal Street. New York. 

IT lUmt.-ated C(rcular. k S. A." mailed on application. 

© 1898 SCIENTIFIC AMERICAN, INC. 
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