
and, if desired. a hand rest may be employed below the 
shoe to hold it steady in turning the tool, a lamp or gas 
flame being placed adjacent to the tool not in use for 
alternately heating the tools. 

J citutific �mtricJu. L DECEMBER 18, 18<}7 
ing of the nibs, it being designed to so construct an 
ordinary writing pen that, at one dip�i Ig of ink, it will 
take up and retain sufficient of the fluid to accomplish 
the writing of Gne or more letters of medium length 
without the necessity of a second supply. The pen, 
therefore, becomes practically a fountain pen without the 

XBu .. ine .... ",na �er .. on"'L I pounds of wireNo. 20 double cotton covered in12 layers. 
120 feel. for each spool. Armature teeth must be wound 
with four even layers of No. 22 double cotton covered The charge f<>r insertion wn<ter th", head is One DoUar a , magnet wire about 2 pounds in all approxImately 80 line Jor each insertion; about eil}ht words to a line. l '  ' .  

A Itl'lcm ltll ral. aid of the extended reservoir and other accessories of an 

Advertisements must be received at publication office , feet on each
. 
prong. 3. Couln It be charged WIth four 

as early as Thursday morning to appear in the jollow- ' cells of the prImary battery? A, No. Four cells of bat· 

inQ week's "'sue. I tery are not enough to charge the field. When wound 
ANIMAL CLEANING DEVICE. _ Orson ordinary fountain pen. I as above it should be charged from an incandescent light· 

mg circuit. 1'. Fretwell, Cedar City, Utah. 'rhis device comprises a 
rotary brush mounted in a framewor\;; in \\' hich is also 
mounted a gear wheel and connections, with a rubber or 
f!irnilarly covered tire on one or more operating wheels, 
the rotary brush being operated by pushing the device 
alonll; in contact wi th the animal's body. DitIerent 
forms of bmshes and cleaners may be used, to be ope
rated by the Il;ear connections, for doin� rapid and 
etIective work in cleaninll; horses and other animals. 

CANE PLANTER.-Jacob C. D'Azevetio, 
Brooklyn, N. Y. This invention relates to machineR in 
which the operations of making a furrow, planting the 
cane, and covering the furrow are accomplished in suc· 
cessive and closely following steps, the machine facilitat 
ing the planting of cane of any desired length, plantmg the 
cane in multiple in the same furrow, ulld dropping the va· 
rious pieces simnltaneollsly. When the Il;round is covered 
witb pea or other vines. the machme provides means for 
cutting the vines in advance of the plow, so that they 
will not interfere with the planting, and the machine is 
also provided with a marker not liable to be rendered 
inoperative by contact with an obstruction. 

CONNECTING ROD FOR REAPERS. Mow· 
ERS, ETC.-Daniel J. Crosby, Kadina, South Australia. 
'l·hi. rod is llesigned to facilitate actuating the knives of 
reapers and mowers, etc., in such a marLllCr that, when 
obstrnctions are met With, th� connecting rod, which COll
verts the rotary mto reciprocal motion, shall lenll;then or 
shorten, and thus avoid breaking of the knife or other 
part of the machine. The rod has a spindle lonll;itu . .in
ally movable through two bearinll;s of a frame, a spring 
being located between the bearings, while two pins slid
able ill the spindle confine the spring, the pins being 
capahle of engaging the bearings as the spindle recipro
ca tes in the frame 

BAND CUTTER AND SELF·FEEDER.
Henry J. Fourtner, Hazelton, Iowa. This machine is 
separate and distinct from a thrashing machine, with 
which it is connected only when it is desired to automati
cally feed the grain to the feeder of the thrasher. It is a 
simple aorl durable machine, readily applied to any 
thrashing machine and arranged to feed the Il;rain in 
regular quantities correspondinll; to the capacity of the 
thrasher, to prevent over-feeding and consequent in. 
ferior thrashing. The operator, by throwing otI the 
driving belt, may stop the band cutter and self-feeder at 
any time, to feed the grain by hand. 

CASH RECEPTACLE.-Alpheus C. Sine, 
Stanford, Ky. At the foot of the maiu casing of this 
receptacle is a drawer. over which is a casing supporting 
a shell which lolds a rotary coin carrier, where coins 
may be placed or from which they may be removed at 
will, the upper casinll; holding gearing by which the coin 
carrier is operated, and the base caEing carrying are· 
ceptacle for notes and also an alarm mechanism by 
which notice is given when the apparatus is operated. 

AXLE Box. - Franz A. Surth, Dort
mund, Germany. This invention prov des novel forms 
of plates and ring to constitute a closure for the space 
between axles and the walls of the openinll;" in axle 
boxes, through which openinll;B the axles pas., the 
closures serving to prevent the passage of dust in Buch 
spaces and also preventing the escape of the lubricant 
from the axle box. The construction allows free move· 
ment of the axle box and axle. 

KITCHEN TABLE.-Rlldolph J, Hpntze, 
Jersey City, N. J. This table is provitled with a bin for 
holding flour, etc , protecting the contents from insects 
and dust, the bin being also so piaced in the table as not 
to interfere with the ordinary use of the table. In the 
body of the table is also concealed a pastry board, 
which may be drawn entirely out and placed on top of 
the table. The table is also provided with drawers. 

SHOESTRING HOLDER. -- He nderson T. 
Small, Chanute, Kansas. This is a simple deVICe, com
posed of a bracket having at one end a screw sh.nk, the 
bracket being provided with a contact surface lind with 
an elastic band sprong into seats thereon. The device Is 
ad�pted to be re.dily applied to a cabinet or other sup· 
port 1.0 hold a nnmber of strings in such manner as to 
permit the ready removal of any one of the strings with
out displacing or disarranging the others. 

FENCE WIRE STRETCHER.-John W. 
Schaal, LOll;an, O. The wire clutch mechanism em· 
braced in this invention comprises a bar to which a 
series of clutche� is attached, a tension bar and arms be
ing attached to the bar and pivotally connected to the 
'c1utches, the apparatus being adapted (0 stretch one wire 
or to stretch several wires simultaneously. It is adapted 
for application at any point in a section of fencp, 
whether the Il;round be flat or undulating, and releases 
the tension automatically as the pickets are inserted, or 
as the wires are depressed or raised for attachment to 
the posts. 

FLUTE.-Carlo T. Giorgi, New York 

Marine Iron Works. Chicago. Catalogue free. 
Fur logging engines. J. S. Mundy, Newark, N. J. 
.. U. S.u Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y. Ct. 
Handle & Spoke Mchy. Ober Lathe CO.,Chagrin �·alls.O. 
Improved Bicycle Machinery of every description. 

The Garvin Machine Co., Spring and Varick Sis .. N. Y. 

NEW BOOKS, ETC. 
THE AMERICAI'i ANNUAL OF PHOTOGRA

PHY AND PHOTOGRAPHIC TIME" 
ALMANAC FOR1898. Editf'd by Wal· 
terE. Woodburv. New York: S,·o· 
viII & Adams Co mpany. 1898. PI'. 370. 8\'0, 300 ill u strations. Price 75 
cent'S. Concrete Houses - cheaper than brick, superior to 

stone ... Ransome," 757 Monadnock Block, Chica�o. This annual, now the twelfth of the series published, 
Machinery manufacturers, attention! Concrete and appears this season embellished with a beautiful col!ec

morlar mixing mills. Exclusive rights for sale . .. Ran. I tion of the latest and best examples of procesR work, and Borne," 757 Monadnock Block, Chicago. is typical of the proll;ress that has been made in this line. 
The celebrated" HornBby·Akroyd" Patent Safety Oi l The book

. 
is replet.e with many useful articles a�d hint" 

Engine is built by the De La Vergne Refrigerating Ma· representmll; the experIence of well known wrtters ou 
chine Company. Foot of East 13Sth Street, New York. photoll;raphy, particularly as rell;ards its relation to thc 

The best book for electricmns and beginners in elec- amateur worker. Details regarding proce8S work arc 
tricity is .. Experimental Science." by Geo. M. Hopkins. fully explained. while such topics as printing, develop_ 
By mail. $4. Munn & Co., publishers, 361 Broadway, N. Y. ment. enlarging, lantern slitle making. camera making, 

tT Send for new and complete catalogue of Scientific 
I astrono�ical pho�ography and other subjects are well 

and other Books for sale by Munn & Co .• 361 BrOadWay,1 !reated III a practICal way easll.Y understood. Prllltlllg 
New York. �'ree on application. m colors (the tr color process) 18 al80 deSCrIbed an,l ex· 

amples shown. There i, the IIsllal collection of the hest 
and latest formulas conveniently arranged for usc. 
The book is in fact a necessary �dj llnct to the library of 
every photographer. The editor is to be congratulated 
on the improvement shown over previous issues. 

. 
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HINTS TO CORRESPONDENTf:l. 

Name", and Add .. es8 must accompanv all letters 
or no attention will be paid thereto. Thts is for 0111 
information and not for publication. 

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

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

Rllfu�; ����gs
to

,fillrc�:s;u�ls��1t�0!d������ 
houses manufacturing or carrying the same. 

Special 'Vrltten Information on matters of personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Prtce 10 cenl>! each. 

Rooks referred to promptly supplied on receipt 01 
price. 

Minerals sent !:or examination should be distinctly 
marked or labeled. 

CENTRIFUGAL ANALYSIS. A manual 
for the u se of the centrifull;e in everyday work. IIIus· 
trated. Rochester, N. Y.: Bausch & Lomb Optical 
Company. Pp.36. This neat pamphlet is suppliell ll;ratls 
to personB interested in the centrifugal analyses of water, 
milk, urine, blood and other liquids or semi·liquids. It 
describes the apparatus and methods of arriving at re
sull>!. The book is readable and instructive. 

TO INVENTORS. 
An experience of nearly fifty years, and the preparation of more than one hundred thousand apJJIicat ons [g� }!\�.�I���dtp�:ic�tC:nO�/b�tha�;.,�\�ic���1�t�� }���dl�(��I��:e�� unequaled facilities for procurmg patents everywhere. 

A synopsis of the patent laws of the Uniterl Stutes and all foreig-n countries may be had on appli cation ,and persons contemplating- the se curlll/! of patents. either at hlJme or abroad, are invited to write to this office for prices, which are low. in accordance with the times and our extensive facilities for conducting- the business. Address MUNN & co., office SCIENTIFIC AMEIUCAN, 
361 Broadway, New York. 

(7272) G. B. C. asks: 1. Can the 3 or 6 INDEX OF INVENTIONS 
PHOTOGRA:�;�el�:::::.-Daniel P. ��:vlen:t�i

����e ���t:, �,�t�t;."��:t�
u
�:���: �����n

a:1 inch call bell be worked by the incandescent light wires 

a resounding chamber extending below the line of com. (current about 104 \,olts), Or sbould the magnel>! be wound 
O'Leary and Samuel B. Kull, New York City. This in. 

munication between the mouthpiece and the body of the especially for that purpose? A. The magnets of call 
vention covers an improvement upon a formerly patented 

flute. It has all the eleven holes neceAsary to the chro. bells should be wound to a very hill;h resistance, if they 
iuveution of the same inventorB, in which the movement matic scale, each hole being adapted to be closed Inde. 

are to be connected directly to a lighting circuit. 2. 
of the film is automatically controlled by a shutter 

pendently without cross fingering, and keys are not 
Should there be lamps in series with the bell, and how 

mechanism. The camera has a partition forming a 
necessary. The mouthpiele is at the upper end of the many? A. A bell with a lower resistance may be used 

guide for the portion of the film to be exposed, a casing 
pipe, along which the air is blown straight, the notes 

in series with an incandescent lamp. 3. There are bells 
for the film at the rear of the partition, a guide board 

being of perfect intonation and equality of sOllnd from 
made especially for light current; where can they be got, 

For which Letters Patent of the 
United States were Granted 

DECEMBER. 7, 1897, 
AND EACH BEARING THAT DATE. 

l See note at end of list abOUt. copies of these patents.] 

secured to the rear of the partition near one side, the h' h' and who are manufacturers of German silver wire, the 1�,:;,;��::ii�r eJ��;��o��t:crr1�a;��I�;��S: ·S·. 'il: 5\15,000 
rear face of the guide board at the top and bottom being t e lowest to the Ighest. size used ID electric car heaters? A. Any dealer in clec· Short ... ..................... ...................... 505.081 
formed with recesscs, while an index roller has il>! ends LOCK FOR FL USHING VALVES. -Charles tric supplies can furnish both bells and German silver ASbt1�f�:f��,ut�'ii�J:�g rn.��ld"b!e.II1."8�. �.� .a�.: W,I, HiS 
provided with toothed wheel" adapted to enll;age the film H. Shepherd, New York City. Combined with the flush· wire. 4. Can the31nch diameter carbons that are used Automatic signal. C. B. Hullter ..................... 5114,11,1,\ 
at the recesses. ing valve lever, accordinll; to this invention, is a lock! in the aluminum furnace be used for call bell batterIes? �:�In���;,g��il��'i,,:!hh�a�i�;'�':l':,iace: 0: K: Harry �ltl:!)J� 

TRANSFERRING DESIGNS.-William R. which engages the lever when it is raised and holds it in I A. It will work as a negative plate, but I. needlesAly �:tt2c'li:.,0&t,;'�d� ·t!i�.eaman ...................... 5.14.911 

Fish, Brooklyn, N. Y. To facilitate taking prints from elevated position until released by the descent of the heavy. A thin plate, !<linch thick, is quite sufficient. Battery. See Electric battery. Secondary bat. 
lithographic stDnes or metal, etc., and converting them float ball of the .upply pil'e, the design beinll; to accom· (7273) J. L T. says: Can a meer schaum Bea�'�, a�m�ll,�i���\}�l6. Gridley . ................ 511,\060 
into sensitive trails fer sheets, regardless of the age of pli�h thorough flushinll; when the v�lve is r�ised by a pipe be cleaned s� that it

-
will color again by boilin" In Bearing for axles, ball. N. Rousselle et al. ......... 595.210 

ck II f th h dl d th d q k I � Be aring, shaft. J. W. Smith . .. ........ . ............. , 5.%,214 
the print or the number of times it has been used, this qlll pu 0 e . an e an e. or mary UlC . C oSJllg 

ml'lk, or otherwl'se, and what is the process' A. When Bed bottom spring W S Simpson 59! 915 
. t' 'd f first t t' th h t ftl of the valve. ThIS lock is of sImple constructIOn, and b t th ' - t b  t' f t '1' I ed Bed bra ce, S. R. PaYne: . : ........... :::::::::::::::::5!l5:2(1l 
Inven IOn provl es or rea Ing e s ee or m 

can be readily attached to many forms of tank and once urn e pl P
.
e c�nno e sa IS ac Ort y co or un· Bed, invahd, A. B. Bennett ... ...... ......... ....... 594,846 

containing the drawing or desIgn with a mixture of I h '  'th t k' h . th less the burnt portIon IS removed and the surface again Beds. deVice for holding covers on. H. D. Viser .. 595.221 
water and albumen, gelatine or one of the mucilaginous :a

.
ve mec ams� WI ou rna mg any c ange ill e ex· 

treated by the process by which the meerschaum waS ��n: g:���l�: �'. i: <f!���ii::::::::: :::::: :::::: ::::: g;lg:�� 
Il;ums, then washinll; in water, then treating It with a Istmg constructIOn. prepared. We are not familiar with the process of boil. Belt, F. C. Missimer ..... - . .......................... 5!l5.250 

greasy 0\ printing ink, and then transferring to a stone, FIREPROOF FLOOR CONSTRUCTION. - mg in milk. The bowls of the pipes are preparetl. by �:���l�: t� ��H;��t':��:::::::::::::::::::::::::::::: gltl:�;y 
plate or printing eurface. Francis Omeis. �[oultrieville. S. C. As an improvement soaking them flrst in tallow. then in wax (bee.wax) and �l���l� g����: &: *r�a�L :.:: :::::::: ::::: .:::::::::: gggti 

GAS GENERATING MACHINE. -Fran k in steel frame b UIldings, tbis invention provides for finally polishing with shore grass or silk. 'rhe pipe is pre· :l���f� ��::::�8�cl�8&.���ion· (;(ileraiiger
' &'cii;';: 5�5,H8 

A. Hutter, New Haven, Conn. This machine is designed hangers suspended from the floor beams, auxiliary beama ferably boiled in the wax. The oil from the tobacco is re- bert ..... . ........ .......... _ . ..... . .. . . .. ........ 590.035 
to make gas for illuminating or heatinll; purposes, and has whose ends enter the hangers and are supported thereby tained under the wax and gives the color. It is said that il���l� l��:�� g:m��: � �il.t'ci'�!�:·:·::::::·.::: g�:ifa 
a cylindrical generator, with perforated partitions, and between adjacent hearns, the auxiliary beams having the color can be developed by careful heatinll;, which �I��gl: �dVd,\��cil.'�e���{�g.. d�.����: .�: .�.�I.I!���: �ltl:�� 
packed with an ab.orbent material, tile generator beine: holes through which pass wires or rods connected to the drives the oil toward the surface. A new pIpe should Bicycle support. G. W. Prentice .................... 5%,204 
mounted to be partially rotated occasionally, to facilitate main floor beams, while the auxiliary beams and wires never be smoked out of doors in cold weather. Blind, Venetian, R. Churchill. ....................... 5�5.146 
the complete combustion of heavy oil An uninterrupted are Burrounded by concrete or similar material. The (7274) F. H. asks: 1. How many bi- ������P'lie�·st,�eg��r:r:··· .... ...... ..... ... . .... . 594,922 

auxiliary beams are of novel form and may b� cheaply B'I tta h t W I M'lIer 5951'10 flow of air is secured by means of two pumps with flexi· 
construcled of flat plate material. I chromate of potash batteries will it take to magnetize the Bgh�� :etti'i.g�lt"Ben;hardl 

.... :::: 
.
.
.
.
.
. :::::::::::::: 5iw:S48 ble plungers, the air beinll; forced from an air pressure cyl. field of the little alternating current dynamo of SOlEN' Bolt, L. H. Bigelow............................ . ... 594.9.11 

inder through the generawr, from which the gas formed BIN.-Walter Tbotnas, Palatka, Fla. TIFIC AMERICAN. September 11, to light two or three 16 �gU� se�g�tn&M�ii'rro)f��l��.�.&.�i.�::::::::::::: t�:� 
is forced ('ut through service pipes, and the motor being This invention provides an improved bin for granular candle power 110 volt lamps? A. Five bichromate of �gt;;�::'ydst:,0J'f.e6: a��;,,�kr:;.la.ble: �:.�:.S.hail:r: :  g�:� 
autDmatically stopped or retarded when the air pre.surc foods, the bin having a novel arrangement of a number potash cells will he required in series. Wind 120 turns Box, E. Olden busch ........... ............... ....... 595,070 
becomes too great, there being no danger of bursting. of compartments in one entire and inseparable structure, of No.18 ma�et wire on each spool. About 35 feet. ��:c��l�5.�����glt,:.�·.":r�g.h.t.:: .. :::.: ... ::5�:�: g8i:� 

S P RAY E R .  _ J ules Bengue, Pari�, the elemenl>! of which are very closelv combined, and Approximately,350 feet for the ten poles. 2. How many Brake. See Bicycle brake. Ra i lway brake. 
France. This invention relates to devices for spraying each of which has an essential structure and relative amperes WIll this little dynamo give ? A. Two amperes. ����li,B�c�����;,h���·���:;:it�:.�·.��.�.�I.I.::::: g�:m� 
ethyl chloride and othpr volatile liquids, employmg position. The several compartments may be readily approximately. Butter, etc., device for cutting, weighing and 
therefor a capillary diBllharge opening with a pro· washed and cleaned. (7275) 0. J. asks how to make a good But'ro��:.ur:t��;;i\e�a!i�;·post8·orcoiiar:·R:E: 595,049 

tecting filter, but instead of the ordinary c1osinll; valve LEMON SQUREzER-William H. Cox strong llattery to use with a gas engine and to run 
Byrne ............................................... i;!\'j.1fl g:����t.i1p]�ot�;�ipn�icE. E: H�������. ��. ��::::::::: ggg,,� having a movable plug, a washer is used of suitable soft 1 and Charles Hughes, Red B1utI, Cal. This is a simple small motors, and if there is any advantall;e in usinll; cop. Can. See Sheet metal can. material, inclosed in a metallic cap. The washer is and inexpensive device with which, by a sinll;le move- per in the place of carbon. A. The bichromate plunge Canopy. O. H. Basqu i n ............................... 595,257 

pressed a�ainst the orifice of the capillary opening hy a ment. tfte operator may cut a lime or lemon and extract battery described in SUPPLEMENT, No. 792. isa very pow· g:� �g�gn��: 5': i;aGJ����.r.::::::::::::::::::::::::.:: �R�:� 
spring and intermedi�ry mechanism, such as �evers, the the juice. It is so made that the lime or lemon may be I erful b

.

attery, one of the most powerful. It can be easily Car door. J. M. Smith ................... ............ 591.91ti 
apparatus bemg readIly mampulated, while It may be cut from its bottom nearly to the top without severing made and recharged. You cannot use copper in place of g:� ���;re������:;01ns·n\"I1!I,w.ay:?:·.�·.1I1c.K.e�':.:.:: g:li:��l 
tightly closed. the upper portion, thus preventing any upward escape of the carbon in this battery. Car fen der. Dickerson & Towne ........... .......... 5il5.0!15 

MOVEMENT OF FLUID IN PIPES, ETC.- juices during th� ?peration of compressmll;, an� com· I (7276) L. S. asks for a formula or formu- g:� ��::���·b!-:1v:':.���n��· i.iecb;;;,;8ii, .. �.ergu�·oi; 5\15,105 
Orville Carpenter, Pawtucket, R.1. 'rbis invention re- pellmg all of the JUIces to pass out through the eXIt pro-

las for flash light powder, for use in photoll;rllphy, which car����.:'r��·t·�eet:·C: ·i:i:Dor·lli',i;;::::::::::::::::::.: gltl:�� 
lates to fire sprinklers and other apparatus containing a vided therefor. 

can be set oft' with fUBe, and work with a minimum Car fender. tramway. W. J .  Calvert ................ &'14,S;5 
fluid normally dormant, but adapted to flow when a MERHY-GO-ROUND.-r.!'holuas T. Ten)- of smoke and noise? A. Valuable formulas for flash �:�,8:t��k:lr.

a
g�;1��1���

e
.�
i.l.l�:.��:.8.:.�.�i.

l
.
I
��:::. g��:rJI 

valve or other device is opened , and to· apparatns con- plin, Paris, Ky. This is a circular swing of simple and light powders are given in SUPPLEMENT, Nos. 1062, 1088, f;�� ����ii��tl��'r�i.;!a,���lit�IUcKee·li:::·:::::::: :'.: g��:k� 
mining a fluid normally in motion and liable to have its cheap construction, to be operated by one of the riderA, 1115 and 1116; price 10 cents each by mail. Car". controller for motors and brakes of electric. 
flow interrupted. A new and improved method and anrt consists of two seats sUApended from the ends of a car�{n�;�l�l:::;. ·,-;,rii;ci{n�· ��;eci;a;1'i8m' fo� ti�t�' of 594,946 (7277) C. W., writing about the small M "  � M mean, are provided by the invention for indicatinll; tile pivoted beam, there being means by wilich one of t�e traveling flat. C. Whit.aker .. .... ................. 594.975 
movement and cessation of movement of a fluid ill a I rl'ders may be shIfted I'n relatl'on to the centra', post, to alternator recently published in the SCIENTIFIC AMERl· Carriage attachment, hahy, C. Hlakely ............. 595,139 

k h 
. 

d CarrIage body hanger.S. H. �ailey .................. 5!)5,13.'1 
pipe, boiler or other apparatus, wherehy all alarm ill au- maintain an even balance between the two occupants, CAN, as s (1) whet er the nng an armature core can be Carriage. foldtlll< child's, .1. L. Crow ley ............. 5ll.1.150 
tomatically given when the fluid 18 flowing or its move- and the rotation b{>ing effected by a rope from one of cast with as good results? If so, can they be cast with 8:���ag�e�O�ji������' };, Gallaway .................. 594,1343 

ment ceases. the seats connected WIth a pulley on the central standard. the same kind of iron as sash weights are made of, that is Caster case. L. B. Denton ............................ 5�4,937 
scrap tin and pill; iron? A. No. You must use the best Centerboard for boats. etc .• J. W. "ibb ............ 595.161 

RESERVOIR PEN.-Carl J. Renz. New I NOTE.-Copies of any of the above patents will be soft iron to be had for field and armature cores of a dy- 8g:��.':l��scs�'}.\n W��;e�:.B:.l\Io.�ri8.:::: .. ::: ... ::::.: .. ��t�� 
York City. Thi. pen has a tapering tubular "Ilauk open furllJshed by Munn & Co. for 10 cents each. 1'leaoe namo, Sash weill;hts are made of the poorest quality of 8g���,et. 'r';!d,,:':·. �.Ullt.: :. ::::::::: ':::::::::::.: gl:!:�� at its inner end and provided with barriers, and an inte· send name of the patentee, title of invention, and date iron. 2. A"out how much wire would it take for the Gburn. J. Weggeman ................................. 594,923 
!1:ral tongue extending beyond aD opening at the branch· 01 this paper. whole machine! A. The lIeld spools will require about" . (Conti1lued on page 397i 

© 1897 SCIENTIFIC AMERICAN, INC. 
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�ill' eriis ement&. 

clamp. 

Cigar or cigarette holder. G. B. Schmidt . " " " "". 595.111 I Circuit block. multiple. D. A. Schutt" " " " " " , '" 595.078 Clamp. See Garment supporter clamp. Veil 
ORDINARY RATES. Clod cutt.er. P. R. Campbell, . .  , , " " " " " " " ' " ' '

' ' 
595.117

1 
Inside Page, each insertion, - ,.� cents a line g���e"sU��i:'\�d��

c
��B� 

.. i?r:�g�i.otii;ld:::::::::::: g��:� 
The Difference 

in cost between Sargent's Artistic Hardware 
and the poor AtU1f so often used Is nothing com
pared WIth the great difference in the goods. Prospective builderb need a copy of " Sar
gent's Book of Designs," which will be 
sent free upon apphcation to SARG �T & Co., 37 Chambers Street, New York. 

Back Page, each insertion, _ _ $1.00 a line Clutch. frictiou. E, Waldron" . , . . . . . .  " . . . .  " " " .  595.22:1 1 
Coal cutl ing machine. C. 0. Palmer " , . " " " " " "  594.898 

r;T'For some classes of Advertisements, Special and Coat and hat rack, E. B. Sankey . . . . . . . . . . . . . . • . . . . . • 595,2[).') 
Hi'.l1U')' ')'ate� are required. Coating walls, etc .• A. W. Keirn . . . . . . . . . . • . • . . . . . . . .  595,066 
1'be above are charges per agate line-about eijZ"bt Cock, gage, G. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,123 

word� per line. 1'hi� notice sbowsthewidttl of the l ine. Cock, safety gas, R. Busse . . . . . . . . . . . . . . . . . . . . . . . . . .  595,14,2 

rt!�I!�e��� � tt'f]�t�a
t��erat�':fe�a:��f: {rna:, g;a:!e��\��� 6g��t:�13:;.nt;r

e
ryp�·!ri��;��fc:��:E: Bro·oks·:::. ���:i�� 

ment, as the letter press. Advertisements must ue Corn holder, Marschall & Nielsen . . . . . . . . . . . . . . . . . . .  594,958 
received at Publication Office as early as Thursltay Coupling. See Car coupling. Pole or thill coup· 
morning to appear in the f(jHowill2" week's is:me. cro�i�ooITnh�I�������alling machine, M. Dennis 595,094. 

W02t�oo��E!��e�J!��S 
time and money by using our 

FootanaHaqa Power Placnlnery 
SEND FOR CATALOGUES

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

SEBECA FALLS MFG. COMPAr. 
U!J5 'Ya l e r  St .,  Seneca Falls, N. Y. 

.POWER & FOOT I SHAPERS.P LANERS DRILLS. 

... ATH E S. �.f�Ir.M,�g: 2�T1"L\Itul���� SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT I .  O.  

Bo ' M '
'' Strike while the 

B M 'I Iron's Hot." Y8, on , CO�J'�fiti�s��u�fi�n Y al 
ADVANCE YOU RSELVES. 

I MPROVE YOUR CONDITION. 
THE HOME SCHOOLS OF 

Mechanical, Electrical, Steam, Civ· 
ii, and Sanitary Engineeri ng, 

Architecture, Metal Work· 
ing, Pattern Making. 

To encoura.,.re Y'Juto start now, we furnish $11 mechanical drawing out
fit f.'ee. Small Fees. Advance or Instull'1ne-n,ts. Send for beautifully 
iIIus. l00 page S. A. cata!.. postpaid, 
United Correspondence SchoolS, 

154 t,o 158 5th Ave., New York, N. Y. �'. W. EWALD, Gen. Mgr. 

Crushing machine. L. S. Pfouts" " . " " " " " " .  ". 591.964 
&Yfi�

i
.:i!f,::,w:�a/.!'r';is'�oii·h��

ll
: : : ::::::: : :: : : : : : :: �j� 

Cultivator. W. H. Perkinson" . " " , , , , , , , , , , , , , , , , ,  595.025 
Cultivator, straddle row wheel, J. Prentice . . . . . . . .  594,003 Cutter. See Clod cut.ter. 
Cut

g���e:��::y�����.
i
�".����. ��.

r
.
i
��

,
. ��.���.� .���: 595.092 

Cycle propelling mechanism. Booth & Scott . . . . . . . f>94.!J80 
Cyclometer. W. C. Homan " " " " . . . . .  , " ' ' ' ' ,  . .  , . .  , 594.875 
Decorticating machine, A. D. Estienne. . . . . . . . . .  594,988 
Dental appliance. W. T. l�yon . . . . . . . . . . . . . . . . . . . . . . .  595,008 Dental tool guard. �'. F, Hoyer" , , , ,  . .  , , , , , , ,  . .  , , , , ,  591.952 
Depurator. T. N. & C. B. McLean" " " " .  " . " "  "" 591.961 
Display stand. Newman & Bothwell " , . .  , , ' ,  . . . .  " 595.196 
Diving apparatus, A. Gordon . . . . . . . . . . . . . . . . . . . . . . .  594,945 
Door spring, W. Hargrove . . . . . . . . . . . . . . . . . . . . . . . . . . .  695,245 
Doors, adjustable mounting for sliding, J. A. Kus-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Doubletree shoe. N. M, Habberstad" " "  . . . . .  " . . . 
Drawers, J. A. Scriven . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g��W:l�81n���fr:.iif.I�:����.��I . .  �: .����'::. ':: ' . . :: 595,076 D",<t collector. J, W. Wilson " . "  . .  " " " " "  . .  , , ' "  595.2.\6 
Dye. black azo. Kahn & Runkel. " " " , . . .  , . .  594.996. 59.>.1 21 Egg carrier, T. S. Ferlluson (ressue) . . . . . . . . . . . . . . . .  11,640 
EIlg"S, device for separating whites and yokes of, 

F. M. Thompson " , , , , , , , , , , , , , ,  . .  , , , , , , , , , , ,  , , ' "  595.255 
Electric battery. W. M. Storm, .  " " ,  . . .  " . .  , " " ' " 591.917 
Electric cable. J. H, Kelman" ,  . .  " " " " , , , , ,  . .  , , , ,  591.882 
Electric conductor termmal. W. P. Booth" . . . . . . .  591,932 Electric switch. F. A. Gilbert . , " ' "  . .  , , . , '  , . " . , . . . 591.914 
Electric wire conduit, R. W. Lyle . . . . . . . . . . . . . . . . . . .  594,998 Ele::g�:w.p��\5!"t':,� ,����,�� ,m.������"f�� ,��im.: 594.985 
Elevator. See Plunger elevator. Water eleva� 

tor. 
Elevator. G, Westinghouse. Jr" " " " " " . " " " " ,  595.007 Elevator controller, electric, C. M. Weymann . . . . ... 595,006 
Engine. See Fluid pressure engine. Gas engine. 

Rotary piston engine. Rotary steam engine. 
Engine tender, traction, J. M. Fuller . . . . . . . . . . . . . . .  594,866 
En���bg����i.��.t.i.��.���. ��.i���� .��.��:�. ��.r. �.��'. 595,050 
Engines, electrical igniter for gas, Grist & Celli-

son" , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , , , ,  '" 595.016 Envelope machine. E. M. Low" , , , , , , , , , , , , , , , , , , , ,  594,884 
Evaporator. S. P. Loyd . .  " " " " " " " " " " " " " ". 595.186 

Fluting, Grooving and Channeling • can be most quickly. easily and 
accuratelY done by using the 

= - (E��!n�1EsI��I� �tb Traverse Millel · . . Alills and JZrlnds work the wholQ, 
length of lathe. Wasy to adjust. Does more and 
better work than any other machine .. 
FANEU IL WATCH TOOL CO,, Boston, Mass., U. S, A. 

::r�Vn �r��:s��'a i��:�h%��;e�h�� 
plies should have our new 1897 Tool 
Catul'lg"ue. It contains 110pa�es, size l�x7!-2, and is an exhflustlve and 
inAtructive list of all tools that may 
be required. Handsomely bm nd in cloth. expres� paid on receipt of $1. 
�o�i hPfi��/��dbeOrO::��ln �rnr:��, 10 
or over. Send stamps or money order. 

M O NTHOMERY &' CO.  
MAKERfl AND JOBBERS IN 

FIN E TOOLS, 
1 0 5  Fulton Street, New York City. 

DORMAN'S 
VULCANIZERS 

are used all over the world. 

SOLD EVERYWHERE. 
Willillms' Shaving Stick, 25 ets. 
Genuine Yankee Shaving Soap, 10 eta. 
LUIlury Shaving Tablet. 25 ets. 
Swiss Violet Shaving Cream, 50 ets. Jersey Cream (Toilet) Soap, 15 ets. 

• Williams' Shaving Soap (Barbers'), 6 Round Cakes, 
x lb .• 40c. Exquisite also for toilet. Trialcake for �C. stamp. 

TH E J .  B . W I L L I A M S  CO., 
GL ASTONBURY. CO N N  /ONDON. 64 GR£AT I'l U s .s l t t  5 1  we S I D N f Y  1 6 1  (LARE�( f ST "It's not Evaporator. fruit. H. M. Amos . . . . . . . . . . . . . . . . . . . . . .  595,011 

Extension table. S. L. McAdams . . . . . . . . . . .  , . . . . . . . .  595.192 
Eyeleting machine eyelet delivering mechanism, 

Exclusive Manufacturers of Steam Ma
chines for Rubber Stamps. We also make 
Dry Heat V ulcanizer8. Complete outfits from '10 to ,l.()()(). A II Stamp and Stencil ·Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engravmg and .. _or.'"",- HOISTIN"" W""'IUEIk. Die Sinking of all kinds. Established 1860. -� ......... n \ill' .Et. n \ill' n � 
r..�:�,t��

g
to )H�I'.S"W

i
�:;"�O;:,',!'18�lag����, t· GASOLI NE you Pay, but what you 

get for what you pay/' ��:idJzicc?:�r:�gue 
The Best Office Desks at reaaonable prices. 

pr Export Business a Specialty. 

Derby Desk CO 
1 3 B  Portland Street, Boston 

• 1 1 4 Nassau Street. New York 

TOOLS Every kind of 
Tool for 8team, 
Gas, and Water 
Fitters. E v e r y  
T o o l  h a s  onr 
personal gou a r 
anlee. W e  have 
been the Lead· 

ing Tool JlaDllfacturers for Fifty Years • • •  

WALWORTH M FC. CO. , 
20 O LIVER STREET, BOSTON, MASS. 

TItANSI'l'S AND LEVELING INSTRUMENTS. 
PLUMBERS'  I RON LEVEL Wi�J����ble lR X Ii III J!��i: 

filII of 
nil piping. Price '2.25. Size 12 Inch. For book on the level 

C. F R I C H A R DSON &. SON, 
I'. O. B o x  9',., A 'fUll I . ,  MA,.S.. U. !S .  A .  

WORK SHOPS 
of Wood and Metal Workers, with
out steam power, equipped with 
BARN ES' FOOT POW ER 
M AC H I N ERY -
allow lower bids on jobs, and gi ve 
greater proHt on the work. :\lachmes 
!!lent on trilll if desired. Catalog Free .. 

W. F . ... J O H N  BARNES CO. 
1 999 RUBY ST., ROCKFORD. ILL. 

H .B .  Bull'Um" " " " " "" " " "  " " " " " ' " ' '  ' "  595.040 
Fastening device, metal, G. G. Wyland . . . . . . . . . . . .  595,crn 
�·aucet. N. S. Wakefield" " " , , , , , , , , , , , , , , , , , , , , , , , ,  595.222 
Fence. I. K. Hollinger. " , , , , , , , ,  " ' " ' ' ' ' ' ' ' ' ' ' ' '  ". 595.172 �'ence. B ,  T. Hoshall . . . .  " , , , " ' ' ' ' ' ' ' ' , ,  . .  , ,  . .  , . .  , '

' 
595.173 

'I'H I'; J. F. n. DORllU N  CO. 1ff��l''1I�t1'l'EorCKllD';; 121 E. Fayette St., Baltimore, Md., U. S. A.  : 8:��ed ��f�t, �;g;;/'i8 t�n
� 

Fence makinJi{ machine, J. H. Foreman . . . . . . . . . . . .  59,j,15M }1'ence post, H. E. Speyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,217 
}\'ence wire machine, :b�. Schmitt . . . . . . . . . . . . . . . . . . . .  594.969 �'ender. See Car fender. 
lfibrous plants, apparatus for treating, G. E. N. I. 

E. Subra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 591.973 
File. card. R. L. Vilas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,085 
:File case, E. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,990 
Fili

ff. t�
c
:ra

t
;g���

, 
. .  ��.��:� . .  ���. �.����.i�� . .  ����� . .  i�: 595,109 

Filter. Lardner & Brent" " " " " " " " . " " . " " " "  595.182 
Firearm lock. J. C. Critchett" , , , " , , " " " , , " , , " "  595.046 
Firearm lock, 0. P. Elterich . . . . . . . . .  " . . .  " . . . . . .  " .  591.863 
Fire escape, J. E, Smoot" " " , , , , , , , , , , , , , , , , , , , , ,  ". 595.082 Fire extinguishers, automatic sprinkler for, C. B. 

Shaw , , , . " , , , , , " , , , " , " , " , " , , " , . " , , " " " , ' "  594.971 
Fire extinguishing apparatus, J. O. Bannillf'!" . . . . . . 595.115 
Fireproof floors, flats, walls, etc., constru�tmg, J. 

'11, lIanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,169 
Fish hook. automatic. R. Schindler" " .  " " " " " "  594.006 
E'iS��fs��r�·cg

i
.���, �.�ll. �.���.� .���: .�.'. ,�:, ,�. ':':.:. 595, 1 \0 

Flue stop, J. A. Hadley . " " " " " ,  . . . .  " "  " , " " , 594.871 
Fluid pressure engme or motor, R. A. Parke . . . . . .  594,001 
Fluid pressure regUlator. G, G, Clark" " " " ,  . . .  " ,  595.117 
Fracture apparatus. D. Fortney . . . . . . . . . . . . . . . . . . . . . 594,RI'{) 
�·ruit gatherer. F. F. Funk . " " , , , , , , , , , , , , , , , . , , ,  . . .  595.IW 
Fruit picker. R. Beatty " " " . " . "  " " " , :" " " . , , .  59.>.031 
Fuel, composition of matter for artificial, R. 111-

ing, , ,  . .  , , , , , , , , , ,  . .  , , , , , , , ,  . .  , , , , , , , , , , , , , , , , , , , , , , , 591.880 
Furnace. See Baking, cooking and heating fur

nace. Hydrocarbon furnace. . ��:: ����r,�g�f:!�i�': c��
r
���: G: ·Bruneii. '.: g�:�� 

Fuse plug. D, A. Schutt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 594.008 Game, music block, E . . A. F'letcher . . . . . . . . . . . . . . . . .. &95,157 
8�����}nSe�l:rQte6h

c
�:��:. ?'. 

M
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Gas 'tenerator, acetylene, G. 8ett.ini . . . . . . . . . . . . . . . .  594,849 

This beats Winrt, :steam. or Horse 
Power. We oner the 

WEBSTER � actual horse power 
GAS E NGINE 

mOUtS Jlny Way �ou £ikt I ,
.. 
..

.

. 

•. Can be used either horizontally or vertt. I cally or at any angle. That's the great 
p
�
nA� �ORMAN " DUPLEX" 

MILLINC MAC HINE. 
It saves time, tools, and Hxtures, and will be found a boon in every up-to-date shop. 
Produces tbe most accurate work. Simple, serviceable, and �atiBfactory in evetyway. 
Waltham Watch Tool Co .. Sprlngfield,Mass !v�!fme�n��o�!d�S.!!�t�dlj!aH • 

an ordinary family washing of 100 pieces in 
one hour, as clean afl. can be washed on the 
washboard. Write for prices and full dmwrip-
tion. ROCKER WASHER CO., Dept. S. A., Ft. 
Wayne, Ind. iT Libera� Inducements to Live Agents. 

8:: fi:h��!Ode:f;�
y
b�W.' iy�. �.��.���: : : .' : : : : : :  ::. ��:M� 

8:: ���'l.��? :;����:r�' fo�I���bargiiig: ' G" 'A: 595.124 ARMSTR ONG'S No, 0 THR EADING MACH INE 
Bronder" " " , , , , ,  " " " , " ' ,  . .  , , " ' ' ' ' ' ' ' ' ' ' ' '  " 595.039 Can be attached to bench or post. 

Gate. See Water gate. Deshmed for tbreading the 
Generator. See Gas g-enerator. smaller sizes of pipe. iron or 
Generator H C Christopher 594 858 brass,also bolts. Has two speed�. 
Glass bodies, 8.pparatu� for cuiiiniiaiid:oriiame'lii� 

, one tor pipe � to 1 inch ; the 
ing hollow. B, Gruh!. " " " " " " " " " " " " "  ., 595.017 ?�gl';;si��� Plrr�e�!4 t�e 

2 
:���:::r &ovgr�ork a� �ar' A C. Rumble . . . . . . . . . . . . . . . . . .  g�'r�l Armstrong adjustable dies. Oth-

G�:in �jld'er:J . F. f:,tr�l;y. :'::::::::::::::::::. '::.:: 594:8�2 er attractive features. Send for 
Grate bar. J, Rea!!an . . . . .  " . " "  . .  " . " " " "  . .  " , ,  . .. 594.904 llifg. Co., 139 Centre Street. 
Grinding machine, G. W. Kirsten . . . . . . . . . . . . . . . . . . . 595,125 New York. Bridlleport. Conn. 

H. P., for 111iuel'ii. Qual'
riCH. J)ocks. etc. Great SavinlZ over steam. especiallv 
where wood, coal or water are scarce Send for catalog. Guaranteed fully. State size wanted. Address W.-hel· GIl.I!t Bud (';o8o line En
Kine Uo.,  40'� S. W. Boulevard, Kansas City, Mo. 

I i  W O L VERIN E " HAS AND HASO L I N E  
E N G I N E S I  :JdATrJ.��rNRE� 
'fhe " Wolverme " is tbe only reversible Marine Gas Engine on 
til e market.. It is tbe lightest en/o!ine for its power. Requirefl. no 

l icensed engineer. Abso
I ute) y safe. Manufact'd by LVER I N E  MOTOR WORKS.  

12 lIurflu Sheet, 
O R A N D  R A P I D S ,  MICH,  

ThIs �.OO Launch for $200.00, guaranteed or  money 
refunded. P'"' Send stamps for catalogue. 

RACINE BOAT MFG. CO. CHICAGO. 

GATES ROOK . 
ORE BREAKER, 
Steam Ore Stamp, 

� Mining Machinery, .' '))1 II [\ 50 yellrs experience as builders. 

Grain cutting mill. E, C, & J. 0, Smith . . . . . . . . . . . . .  594,972 particu lars. The Armstrong I ��r':pfna�a�rt'kb
��C�in:��

o
Ifealiriioiit:: : :594:84I �l:!:�� NO FIRE, SMOKE OR HE.AT. ABSOLUTELY SAFE 

.. Engl·n¢¢rs Hammer, lastin�, J. E. I .. emyre . . . . . . . . . . . . . . . . . . . . .  594,997 Hammer. nail or tack holding and setting, J. H .  

�:�1��
e
��i:6tt�i�8·��;�i?�:'���;������,','.·.','.'.'.· � ::: �i I � i 

v--J� GATES IRON WORKS, ",,-=;;;;;i':;;;;=i;;;I;a Dept. C, 660 Elston Ave., Chicago. 

Ey�l�t ma(bin�s. 
Harrow and roller, combined, W. H. Newton . . . .. . 594,892 Hat shal'e sustainer. J, L. Jones" " " " " " " " " "  595.176 - Of II k· d Hearse, J. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.116 � a In s Heater. See Water heater. 
Heater, C, Hemje" , , ,  . .  , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,  595.018 -

• Heel manufacturing machine, E. S. Mansell . . . . . . 595,249 
�g���n�:!"�'i�'hn;m����grg��tJ. H. Empson 591.987 � . 

We can furnish the Latest improved �yelet Machines a��cr:t�t:glfs.ShO�:y:i:t:l: �t.�8re��1 :l31��Si��:i! 
of Special Wireworkin� Machn;.ery. 

iT Senel for Circular. 

Horseshoe. soft tread.J . H. Carey . . . . . . . . . . . . . . . . . .  591.982 *250 and up. J'j'iSend for Catalogue. 
Hose bridge. Campbell & Shields . . . . .  " . . .  , , " """ 595.144 rruscott Boat Mig. Co., Drawer 9, St. Joseph, M lch 
Hose. etc . •  coupling for fire. A, E. Stove" " " . "  . . 595.219 __ ___ _________________ _ 
Hubs. mud guard for vehicle. J. H .  Brown . . . . . . . .  595.141 
Hydrocarbon furnace. J. H. Ii'oster . . . . . . . . . . . . . . . .  594,941 
Index. double. M. C. Neuner . . . . . . . . . . . . " "  . . . . . . . . .  595.191 
Indicator. See Station indicator. 
Inhaler. J. A. Rafter . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 594.966 B L A K E  & J O H NS O N ,  l���f:ro�. fh�·d���r.01 · .

. 
Andej.S(;n : : :· .. . .. .

.. , : · .
.
.
......... ,:·: g�t:g),� 

P. O. Box 7 ,  WATERBURY, CO N N . ,  U. S, A . I�g�·s�
e
a���gi�.

hJngB��;.;sss
oI�e�in� �r�n: " " " ,  595.028 

WELLDRILLING MACHINES of 
all kinos and sizes. for 
drilling wells for house, 
farm. City and V iIIal':e 
Wate r Works. Facto· 
ries, Ice Plants. Brew· 

Improved Transits & LevelS 
Graduated entirely on our 
large dividing engines. Special award at the World's Fair. All kinds of Engineer
ing, Surveying and Drafting 
Instrument!!' and Materials. 
220 p .  illustrated catalol<ue 
mall ed free only if this ad. 
is mentioned. 
QUEEN & C I I . ,  Inc., 

1011 Chestnut St.,  
l·hi l nde lphia. 

UTILIZATION OF ALUMINUM IN THE 
Arts.-'l'he papers !live the latest information regarding 
the practical use of aluminum. SCIENTIFIC AMERICAN 
SUPPLl';MENT 1 1  �9, 1 1 30. Price 10 cents each. For 
sale by Munn & Co. and all newsdealer�. 

§��Yt
in"8�'!,bL1hfn·g �atkE. N. Murray " " " " " "  "" 595.126 

Knife. See Miner's knife. 
Lace holder. shoe. L. C, W, Goedde! . . " .  " " " " "  595.162 
Lamp and acetylene generator, combined, L. D .  

Whittemore. Jr, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,  595.230 
Lamp and blade signal, railway signal, T. W. Mc-

Nally" . .  " " ' "  . .  , " . .  , " " .. , . . .  " " " " " " , , . .  '" 591.!l99 
I�amp, baker's oven, G. L. Beitner . . . . . . . . . . . . . . . . . .  594,929 t:�g: �.:'�iri�a�c:�:;�,: r*�

e
i: : : : : : : : : : : : : : : : : : : :  �:�§ 

Lamp supporting means or bracket, R. W. Pitt· 
man. . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59>.074 

Lantern. J. J. Roach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 595.209 
Lantern. magic. Green & Smith . . . . . . . . . . . . . . . . . . .  " 595.165 
LaS\ boot or shoetT. Brining . . . .  " . .  " "  . . . . . . . . . .  591.9'\3 
Latc • gate. J. R urI"! . . " " . .  " , . .  " " " . " " " "  595.030 HiU�� J:g� .. �'. ��S�ell: r����.n�.��.s.e : ., : '' '::::::::.: g�:rl� 
Light and ventilation screen, A. F. Brandenburg . 594,850 
tb�"J��ri;�1�g ':p:!��tu��

l
���ilrroii.

' .' :::::::::::::: �:�� 
I,ock. See Seal lock. 

eries, Irrigation, Coal and 
Mineral Prospecting. Oil and 
Gos. etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

LOO:fs f'fl'i�J�
is1W/;'�:·IOhiO. ----

DRILLING MACHINERY. 
MANU'AC TURED BV 

WILLIAMS BROTH ERS. 
ITHACA. N. V. 

OR ON SILLS, FOR 
011 SHALLOW WUL5, WtDI 

$TEAM OR HORSE POWER 
S�NII .. O R  C ATA LOG UEt :WO'ADlIRiliS WIWAMS BRDS.ITHAC;A,� 

Steam, Gas, Electrical, Mining, and Railroad 
Engineers should be regular readers of the 

$titntifit Jlmtritan. 
Every issue contains information of �reat value 
to them. It is a weekly chronicle of all happen-
ings of importance to eng-ineers-mechanical or 
otherwise. New inventiolls in machinery, for 
any purpose, are duly recorded and explained in 
its pages. No enllineer should miss a single 
issue, for there is nut a publication in the world 
that /l,ives �o much valuable information on 
mecbanical and scientit1c matters. 
Its price puts it within the reach of all. $3.00 

yearly. '1.50 half ymtrly. UOO for four months. 
Send check, draft, express or money order, 

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

t�g��M�ti
'
:O�O:·Bf�����,��·::

'::. : ·::::: · :·:::. : g�:l� II' OFFIC " DESKS � Special Machi nery Dies and TOO:&,S LOOm picker. F. f· Ward'\VeIL " " " " " " " " " . .  " . 5\l5.2'Jl c-, LubrICator. W. �. Van GUlshng" , , ,  . .  , , , , ,  . .  , , , ,  ". i\\l5.031 

S · Mail pouch delivery device, B. Chamberlain . . . . . .  &9",ffi.'3 Filing Cases, Ch airs, Etc. 
I 

ub Press Dies ' �::i'A'i\!r';\�r
a
i�rie·;,asti·ng·;,;acIiiii.;.: method'of 595.052 :: = Write for Prices 

For Punching and Forming Sheet Metal . Matt��s��:��t�
r
.:::.�t·.'lfe' �.�: �������: ::::::::: �:n� '" - ITHACA DESK CO., Ithaca. N. Y. 

A SP C ALTY 
� Measurlllg device. angleilo, B. BaeQum" . . . . .  , ." 5�5.260 ----------------------------------"-----------E I • 0 �����

ni
��'l',r;����te,:.w

. Bennett. . . . . . .  , . " " 5
91.980 KRAFT U B ERTRAG UNGSWERKE R H E I N F ELDEN  Society for the Vt.hzation of tbe Water 

GEO M GRISWOLD �� Milk etc pparatu. for t t' n J r J '0' 2'7 • Power of tbe Rhme N/Bale, Sw.tzerland. • • '�W 0 Milklng apaarRtus cow M'e� lC�;'hin';-n onsson , , · rot,sOO 1 /;,1'00 II . I'. NOW A V A I I . \ n l . �; , '1'0 1m I N C l l EA S I·:n TO :10,000 H .  J'. 
1�3 ..... . J oh ll �t., � 

I 
Mill. 8ee trusllln� mlli. Grain cuttmg m·tii: · · · · · · The Company IS in a positIOn .to let e�ec�ric energy �t exceptionallv cheaJJ rates and. on the most f�vorable 

� 0 Miner's knife W A Chapman b94 984 terms. They also offer to applicants wlshmll to estabhsh thpmselves near the works, slutable land on elther the 
NEW H� VEN, CONN. � • 

(Continued � .���. 398)" " " ' " , 
I Ger;o�t����:;��7�.:�t�o':.i�,:�: �!i:e�s�;:�:'�����;�
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DY N A M OS 
FOR L IGHTING A N D  PLATING 

12 Lil':bt. $30.00 20 .. 50.00 
50 8000  70 95.00 
100 135.00 
200 250.UO 

MOTOR . 
14 h.p., $2l:"J);PN��.j.h& '��'.,2b.P.' VAl 
61 and 63 N. A.bland Ave. CHICAGO. ILL. 

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

r['he difference in cost is little. We Jluarantee 
our apparatus and guarantee our eustomers agamst loss by patent suits. Om' guaran· tpe and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·254 South Clintnn St ..  Chicago. 

Largest Manufacturers of Telephones 
exclus'ively in the United States. 

Cbt CyPtWrittr €X(bangt 
1 �  Barclay St . •  

NEW YORK 
1 66 Adams St., 

CHICAGO 
38 Court Square, 

BOSTON 
8 1 8  Wyandotte St., 

KANSAS CITY. MO. 
We will ssve you from 
10 to 50% on 1'ypewri· 
ters of all makes. 
pr Sendfor Catalogue 

TYPEWRITERS 
HALF PRICE 

We will sell you any typewriter 
made for one half regulur IJricel 
many for one quarter. Every rnachiue guarantee(t in perfect order. TYPEWRITERS SOLD, REN'fEIJ, EX. 
CHA.NGED. Sent anywhere with priv
ilege of examination. Send for ill
ustrated ca talogue. 

National Typewriter Exchange, ��i��';!;_ 
Geography Becomes 

eXDelrieltlce i f  the children see, vivid 0 n the screen. 
the scenes described in the text book. One good life sized view of a Bushman in war costume will 
fix the facts about Australia more firmly in their heads than any 
amount of descriptIOn. A Stereopticon is not very dear, 
and we rent at vpry low rates all ima2inable kinds of slides. Hire lists free. 

RILEY BROTHERS, 
Bradford, Eng.  16  & 1 8  Beekman St.,  NEW YORK 

The Largest Stereopticon Outfitters in the World. 

BRANCHES-BoSTON : 36 Bromfield St. CHICAGO : 69 
W
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A DESIRABLE HOLIDAY G I FT. 

DRAPER'S • •  

Recording Thermometer 
Standardized and Warranted. 

Gives a correct and contmuous record 
in ink on a week\y chart. P- Write for particular •• 

THE DRAPER MFG. CO. 
1�2 Front Street, New York. 

A.w. I'IBER 
Manufactory Establisbed 1761. 

LEAD PENCILS, COLORt<JD PENCILS. �LATE 
PENCILS, WRITING SLATES. STEEL PENS. GOLD 
PENS, INKS. PEN('IL CASES IN SILVER AND IN 
GOLD, STA'I'IONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 R eade Street, New York, N. Y. 

Manufactory Established 1761. 
IT COSTS NOTHINC TO TRY ! 

All steam users can save time 
money and trouble witb the simplest, safest and most 

���:�;��riI�YN�Z
exist-

STEAltI TRAP Guaranteed never to 
wear out. Look at the 
cut and see how it's 
done ! Pay me what 
you save in coal for one year ami I'll furnifl.h the trap free. I:T See mus. 

notice Sci. Am. July 13, IBm'. Sole AmerlCan Mfr. 
Wm. S. Haines, S 136 S. 4th 8t., Phila., Pa. 

$ 1 0  TEN DOLLARS $ 1 0, 
COM PLETE TELEPHON E OUTFIT 

Comprising 2 Instruments, 4, Cells of Battery, 
l�[ee��.OfIl�:i�id,:rOer s��;�se ���lv��S�!�: fect satisfaction. Send for Cutalof11.l!f. Double Pole Watch Case Receiver. 45c. U. S. TELE. 
PHONE MFG. Co., 185 Franklin St., Boston,Mass. 
H AWKINS' N EW CATECHISM OF E LECTRICITY 

A PRACTICAL TREATISE 
("'::-�-':..\�."'�"" 7�-_·.�� 

--- - - ---� 

�':�:': � . . �:��:I/ 

��r:��
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pages 300 ill ustrations, bound 
lD leather, pocketbook form. 
gold titles and pdjZ'es. Strict
ly " Up-to-Date." Postpaid, 
!2.00. THEO. AUDEL & CO .. 63 Fifth Avenue, New York, 

T H E  " I N D U S T R I A L " 
OXY.HYDROGEN COMPOUND JET. 
��11"t�'l�le/��S�I:;cE�io�& I,fWi�IJeFc!.
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very powerful and white lbzht. 
Write to Keller, McMillan & 
Mantz MakeN- and Patentees 
Q.f H i"h Grade " I ndustrial " 
�tereopticons, Magic Lan
terns, and Accessories of every description UI'OO for Lantern l"IojeetiOll. 12li & 12' W.wtb St., 

I ,ieutifi, �tUeti,a •• (DECEMBER 1 8, 1897. 
Mining machine, C. O. Palmer . . . . . . . . . . . . . . . . . . . . . .  594,897 
Mining machine cutter bit fastening, C. O. Palmer 594,896 
Mining machine cutter bit holder, C. O. Palmer . .  5U4,89CJ 
tl��r!. ���

h��Is�u
IY:b�n?OJ.��mer . . . . . . . . . . . . . . . .  594,00.1 

Motor. See Water motor. 
Motors. plant for operating. M. W. Quick . . . . . . . . . .  595.206 
Musical instruments, pneumatic motor for, '1\ P. Brown . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,961 
���dfe

a
�!��. 'l\�cJ���isli���: .�: .�' . .  K.��ty: : : : : : : : : :  :.: g§!:M:4 

Nitrites. making, A. Knop . . . . . . . . . . . . . . . . . . . . . . . . . , .. 595,178 Nozzle and valve therefor, discharge, C. E. Doo-little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.014 Nursery. portable. E. S. Amrock . . . . . . . . . . . . . . . . . . . .  595.2:15 
Nut lock. T. W. Calvert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\J4.354 
��� \g��,. \vH

A.D�g��ckker: .. ........ : :' . .... .. : ...... : ...... : :  .... :'.: g�g6,.\ 
Nut lock. J. '1' . .  lfcMurtry . . . . . . . . . . . .  . . . . . . . . . . . . .  595.19:1 Nut lock. W. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.215 Nut lock. E. J. Sweeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59�.�18 
Oil from cotton seed, etc., Roller press for ex-tracting. P. Lelardoux . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,022 
Pail, milkIn�, T. J. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . 595,(X)} Paper. safety. J. C. yetter . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.281 Parasol handle and socket. E. A. Stauffer . . . . . . . . . .  595.218 Farer and slicer, potato, A. G. Dehlin . . . . . . . . . . . . . .  594,03fi 
Piano, R. S. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,037 
Picker. See fruit picker. 
Pinking machine. T. P. Colby . . . . . . . . . . . . . . . . . . . . . . .  595.278 
Pipes or tubes, etc., means for burnishing or pol-

ishing interiors of. W. D. Forsyth . . . . . . . . . . . . . .  595.159 
Plant-er. J. G. & J. G. Mahon . . . . . . . . . . . . . . . . . . . . . . . . 595.187 
Planter, corn, Jones & Towle . . . . . . . . . . . . . . . . . . . . . . . .  595, 177 
�1���eJo�<&��,sko�el��t;p.r��:;riimo·rid·. ·. · .

.... .. .... .. .. .. ':.: ��',�� 
Plunger elevator. G. H. Reynolds . . . . . . . . . . . . . . . . . . . 595,280 
Pocketbook fastening device. H. Heller . . . . . . . . . . .  595.100 
Pole or thill coupling. C. l\L Hoffman . . . . . . . . . . . . . . .  595.019 
PolYfo;rons, device for laying out regular, J. J .  �'oss . . . . . . . . . . . .  . .  . . . . . .  . . . . .  . . . .  . . . .  . . . . . . .  . .  . .  . . . .  595.055 
�g��i1t��
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: lblder . . . . . . . . . . . . . . . . . . . . . . . .  5st,8i9 

Powder thawer, T. R. Newman . . . . . . . . . . . . . . . . . . . . .  595,195 Power. See Pumping power. 
Power transmitter for use upon carriages, etc., C. 

P. Elieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.051 Preserving perishable articles, device for, J. S. 
Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.174 

Press. See Seal press. 
Pressing and smoothing device, M. Mercy . . . . . . . . .  594,887 Pressure indicating and recording gage, F. A .  

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.881 Printing machine. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . 594.900 
Printing upon textile fabrics, machine for, R. 

Wallwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.225 Prism light. F. C. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.271 
Prism light canopy. protected. L. H .  Jordan . . . . . .  595.266 
Prism light canopy support-, J. M. Ewen . . . . . . .  " . .. 595,265 
Prism light, figured, J .  M. Ewen " . . . . . . . . . . . . . . . . . . 595,264 Prism light mould. o .  H. Rasquin . . . . . . . . . . . . . . . . . .  595.258 
Prism light mould. K. Booth . . . . . . . . . . . . . . . . . . . . . . .  595.262 
Prism light mOUld. W. S. MacHarg . . . . . . . . . . . . . . 595.267 
Prism light mould. F. C. Soper . . . . . . . . . . . . . . . . . . . . . .  595.274 
Prism light. ornamental. �'. C. Soper . . . . . . . . . . . . . . .  595.2;0 Prism lights, framing, W. H. Winslow" " . . . . . . . . .  595,276. 
Prism plate. W. H. Winslow . . . . . . . . . . . . . . . .  595.275. 595.277 
Prism, ventilated, F. C. Soter . . . . . . . . . . . . . . . . . . . . . . .  595,2.2 
pri��:, 3�n�'hf:�g� . .  ��� .��'. �::.i�.� . ��� . ��l�.��� 590,261 
Pump relief valve, force, W. Wascher . . . . . . . . . . . . .  5g5,OOti 
Pumps, device for operating series of, M. W. Quick . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  595.205 
Purr"V��fin:��u:��.� . .  ���.����.��: . .  �:�����i.�, . .  �: 595,027 
Pumping machinery. E. E . •  lohnson . . . . . . . . . . . . . . . .  595,175 
���r��l1.p,p,�i�a?i��od�����.�·:: : : : : : : : : : : : : : : : : : : :  ��:m 
!tack. See Coat and hat rack. Rail, automatic continuous, J. S. Malin . . . . . . . . . . . .  &95,248 
Railway brake. J. Bray . . . . . . . . . . . . . . . . . . . . . . . . . .  595.013 
�:H;:�' :!i��
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Railway rail jOint. T. C. Gray . . . . . . . . . . . . . . . . . . . . . . .  59,<;,163 
Railway switch operating device, C. W. Squires . .  595,0I:C3 
Ranj(e or stove. L. Tait. . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  594.974 
����'l,�cf�;'h:ei �er::l�

r
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Recorder. See Time recorder. 
Refrij(erator door. A. J. McArthur . . . . . . . . . . . . . . . . .  595.128 
Register. See Signature register. 
ReguJator. See Fluid pressure regulator. 
Ribbon holder. W. Graham .. . . . . . . . . . . . . . . . . . . . . . . . .  59.,.059 Roof. W. J. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l5.010 
Roosting device for fowls. F. D. Dimock . . . . . . . . . .  595,121 Rotary piston enj(ine. L. H. Wattles . . . . . . . . . . . . . . .  595.22. 
Rotary steam engine, reversible, G. E. Woodard. 594,924 Rubber tubing. manufacture of. B. G. Work . . . . . .  595.088 
Rug making machine, O. Rice . . . . . . . . . . . . . . . . . . . .  595,11;) 
Running gear, W. DI Widders . . . . . . . . . . . . . . . . . . . . . .  595,087 
Sack mending and cleaning apparatus, J. H. 

Orfeur .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\J4,963 
Saddle. H. A. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.111 
Sash bars, machine for jointing window, T. E. &; C. T. Rich . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  595.077 
Sashes, etc., means for securing glass in window, 

W. J. Bebb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5�5.136 
Saw guide. T. A.· Halcomb . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.062 
Saw teeth, machine for side dressing, R. Jones . . .  595,065 
Sawing machine, G. E. Pooler . . . . . . . . . . . . . . . . . . . . . . .  595,002 
Scaffolding. F. M. Herbst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.064 Scale. H. Paddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.200 
Screen. See Light and ventilation screen. Seal lock. A. W. Coffin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.093 
Seal press. E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.282 
Seam turninl': tool. metal. D. B. Hartman ... . . . . . . .  595.170 
Seat post and handle bar fastener. O. Kraus . . . . . .  59�,179 
Secondary battery. R. Ashl ey . . . .  , . . . . . . . . . . . . . . . . . .  590.132 
Seesaw, G. H. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.356 
Separator. Hurt & Whistler . . . . · . . . . . . . . . . . . . . . . . . . . .  594,953 
Sewage or like precipitating and filtering tank, Bennett & Beresford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,8.7 
Sewing machine, E. D. Weyburn . . . . . . . . . . . . . . . . . . .  595,229 
Sewing machine, multiple buttonhole, H. E. 
Sew¥nag
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Sheart-i. See Iron shears. Sheet metal can. F. Westerbeck (reissue) . . . . . . . . .  11.641 
Shoe horn. J. L. Nylander . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.894 Shoe linings, machine for removing gore pieces 

from. F. W. Lynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.957 
Signal. See Automatic signal. 
SIg-nature register and machine index, M. C. 

Neuner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.129 
SIlkworms, obtaining useful products from, A. Millar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.888 
Siphon head, G. Morency . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.02\1 Siphon head. A. POsj(ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.112 Skirt. cycHnl':. H. E. Ezekiel. . . . . . . . . . . . . . . . . . . . . . . . .  594.864 
Sled. hand. P. K. Albright . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.925 
Smoke conductor, J. Pilaud . . . . . . . . . . . . . . . . . . . . . . . . .  594.965 
Smoothing iron. G. Poll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.075 Snow melting machine. A. P. Smith . . . . . . . . . . . . . . .  595.072 t�; Jl�'h�Ii\"i���n���b.b : : : : : : :  : : : : :  : : : : : : : : : : : :  �:�� 
Soap frame. H. D. Morgan .. . . . . . . . . . . . . . . . . . . . . . . . .  594.889 
Solder block. F. M. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .  595.001 
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Sound reproducing machine, A. C. Ferguson . . . . .  595,053 
Spoke washers, machine for making and apply-

inl':. A. Levedlihl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.108 Spoke washers, machine for making and _apply-
SPo��� w.nx��r��:. �.���.��: .�:. �������� : :  : : : :  : : :  g�;� 
Spring. See Door sprin�. 
�g��r�a�d ����r:Coitib·iiied:D: ·8:Hewiii:::::::: iift;f#l St»mp. hand. M. Tinker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.005 
Sta
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i
.: .���:���: .��; ... �� .���: 594,960 

Stand. See Display stand. 
Starch, manufacture of merchantable, C. A. Gor-don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,058 
Station indicator. Black & Gregory . . . . . . . . . . . . . . . . .  595,136 
Steam boiler, R. C. Carpenter . . . . . . . . . . . . . . . . . . . . . . .  595.042 Steam boiler. J. A. Palmer. . . . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  595.071 
Steam, closed continuous system for generating. 
Ste�ni r..���\tG·"cliase:.: : : : : : : : : : : : : : : : : : : : : : : : : : : :  g§Ng� Steam trap. H. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.885 
Stirrup, H. Ande rsOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,!f26 Stirrup. W. H. Wilson . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . .  595,232 
���������re":��.
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b
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Storage battery. J. D. Rively . . . . . . . . . . . . . . . . . . . . . . .  595,208 
Stove. oil. W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>95,231 
��i1�g�PE§��I��ct��a::itc�.ri

s;�I:riiial
.Bwitch� 

.. 51)5,118 
Switch operating device, S. B. Norris . . . . . . . . . . .  � . .  595,197 
Tat Ie. See Extension table. Ironing table. 
Table and desk. combination. H. Baum . . . . . . . . . . .  595.284 Tack driving machine, T. C. Robim;on . . . . . . . . . . . . .  594,005 
Takeup mechanism, Hutchins & Thompson. 595.103. 595.104 
Tel
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t
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Telephone circuit, G. K. '1'hompson . . . . . . . . . . . . . . . .  5.%.CMl4-
11elephonic selective Signaling, J. A. Barrett . . . . . .  594.!lm Testmg plug. J. P. Mern . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590.lH9 
Thill coupling. J. C. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5110.048 Ticket. railway. W. F. White . . . . . . . . . . . . . . . . . . . . . . .  594.976 
Tile corners, means for indenting, W. S. Mac-Harg .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,268 

(Uontinued on page 899) 

No DIRT. No S MOKE. No NOISE. No LICENSE. ABSOLUTEL Y SAFE. 

P�nnsylvania Iron Works £ompany 
BU ILDERS OF THE 

"O LOBE" IAS. ___ __ 
• • •  AND • • •  

IASO LINE  ENO I N ES 
FOR STATIONARY AND 

MARINE SERVICE 
Launch with 3 H. P. 1 897 Model " Globe )l Gas �ngine, property of Mr. Frederick C. Beach., Stratford, t:onn. or Ca talogues and Prices on applicaiilm. 

Address, 50th Street and Lancaster Avenue, PHI LADELPHIA, U. S. A. 

SO S I M P LE A CH ILD CAN USE THEM 
S U N A R T  

MA GAZINE CAMERA. 
¥oldi,,1I' Cameras. 

ta
l 
��

i
� &t r��:Ar::!t iJu�lg:. �� l% picture. $5. or Send 2 cent stamp for [llustrated Catalogue. 

BOYS ' ''FUN WITH ELECTRICITY" is just what you want. Ever boy • should have it. lllus. Book, 5x � tn., 
and Full Out.1i1 for 60 amu�ing a�Ul instructive experiments. No acids, no danjii{er Complete, 

postpaid, 6t}c. Illu8. circular� oj aamc-s and amusements 
!ree. THOS. S. ST. JOHN, 407 West 51st St .. NEW YORK. 

GAS ��Q GASOLINE ENG INES 
WAT ER M O T O RS 

BACKU� WAT E.R MoTOR CO.  NE.WARK N J.  U S A  

50 YEARS' 
EXPERIENCE 

A handsomely illustrated weekly. Largest circulation of any scientific journal. '1'erms, '3 a 
year ; four months, :t.1. Sold by all newsdealers. 

MUNN & CO.36 1 BrOadWay, New York 
Branch Office. b'25 F St., Washington. D. C. 

EACLE 
Graphophone 

$10 A Perfect 
Talking 

Machine. 

Agents and Wanted in All Localities. 
HAWTHO R N E  &. S H E BL E ,  606 Chestnut Street, Philadelphia, Pa. 

GENERAL SALES AGENTS. 

ZT'B C>:N' T�E 
The " Which Wa�" Pocket Level 
tells in a second which direction work is "out." Accurately Jrround lens. 
�:;l�� P��1da���h��i�o�'re�i�r

f
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One Dollar. 
E. G. SMITH, Columbia, Pa. 

NOW IS THE TIME TO SUBSCRIBE 
- FOR T H E -

ESTABLISHED 1 845. 

The most popular Scientific Paper in the World 

The SCIENTIFIC AMERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the de
velopment of the sciences, arts and manu
factures. Each issue is embellished with 
numerous illustrations showing great engi
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 
SCIENTIFIC AMERICAN as their constant 
friend and companion than to any other 

N. Y. CAMERA EXCHANGE. one cause. 

50% Saved on all makes of Cameras 

cArl�tiix �'!rtNfi\l ;"I:::::::::J==-��e,:'�ta�e"ci itT Send for illus. catalo�ue 
of X Ray Supplies. 

1 7 Bromfield St., Boston, Mass. 

R SUN BREATH E  'fhermal Bath Cabinet 
t.o take steam 'rurkish 
at home. Opens up tbe 
e (�����;� d��s�fRh��� . dts:eases, Neu� 

Gives youth, interesting 
," sent free. 

Salary and • Pronounced, by all who use it. the best " '  :F-.A.. pEFL Cx...X:F-- --
In the market. Made by 

" · . c  T H E  UTIL ITY PAPER CLIP COMPANY, 
00,- DETROIT, MICH � For sale by all stationers and office supply , dealers. Send for .ample box of 100, 25 cts. '" by mail. + Mltraleuse GaA Burners.. Invented. 
, Aut-r. '97 (on new principle-uMan-.
. 
. tels" su

.

perceded) . lndestroctible
r . '':.� . economic, handsome, 11.50. I s�l 

, . consumers express prepaid, till local agent appointed. 
A. G. MOREY LnGt'BRIrl'tIlI. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi
cials, merchants, farmers, teachers, law
yers, physicians, clergymen-people in 
every walk and profession in life, will de
rive satisfaction and benefit from a regular 
reading of the SCIENTIFIC AMERICAN. 

As an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe 
for yourself-it will bring you valuable 
ideas ; subscribe for your sons-it will 
make them manly and self· reliant ; sub
scribe for your workmen-it will please 
and assist their labor ; subscribe for your 
friends-it will be likely to give them a 
practical lift in life 

A yearly subscription to the ScientifiC 
American is a most acceptable gift to a son, 
employee or a friend. 

NEW VOL U M E  COMMENCES JANUARY 1 ST. 
S UBSCRIPTION PRICE, 

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

IItW" Send your address for a f1'ee spe
cimen copy. 

MUNN &; CO. , P UBLISH ERS, 

361 B RO,.OW AY, N EW YORK. 

APPARATUS for Production and Manipulation of Light. Acetylene Gas 
Generators, Electric Ligbt Stereopticons and Animated Pic· 
ture Machines, etc. I1r ( 'atawgufR Free. 
J .  B. COLT & CO. 1A� �J�aTI�'sr�;:�\'c��;' �r

rk. 
131 Post Street. San Francisco, Cal. ..Acetylene Houtile Lighting ShOW RoOIWl. Broadway and 310h Street, New York. 

© 1897 SCIENTIFIC AMERICAN. INC. 
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I CllllG l aU [lNTS Time· recorder. workman's. 8. Heller . . . . . . . . . . . . . . .  5!lt,!J4tJ VELOX P 7t T;)ET;) A Revolution in Pho. H. l- .. , tographic Printing. 

When exposed to the same light, prints 
ijOO times quicker than albumen • • 
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Tires. tool for repairing pneumatic. 1\1. E. GrtS-lOU [ITIO" AI ( ( K TOb,;;g��'in' paCkeis:'maciii'n'; 'io�
"
'vr;liiping 'und 

59
1.869 

securing, Rose & 'Vills . . . . . . . . . . . . . . . . . . . . . . . . . . .  5}J4.968 
TObacco leaf stemming machine, W. H. Butler . .  f)�).j,041 
Tongs, ingot, S. W. Gil1in .. . . . . . . . . . . . . . . . . . . . . . . . . .  594,807 

Developed and toned as fast as the printing frames can be filled. Permanent prints. 
If be greatest J!aper foe hot or damp climates. :i0 cents in stamps brings two sample ��;� ��ide
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an insoluble gelatine paper. Rembrandt, a Matt Printing-out Paper. " 

N Oh ' I 0 Sole Manufacturers, NEPERA PARK, N. Y. For ffl\2 down and 82 a month WE GIVE 
AN F,D UCATION IN THE THEORY OF 

STEAM ENGINEERING 
Locomotive, Gas, Traction, or Marine Engineer
ing ; Refrigeration ; "lechamcs; Machine De
sign ; Mathematics; Physics; Organic and In .. 
organic ChemistrCi �ualitative and Quantita-
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F;ngineering ; Electrical Power and LIghting; 
E l e c t ric,,1 

CO SES 
Sheet Metal 
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tec!ural Design ; Highway Construction ; Archi
tectural or .\lechanical Drawing; Bookkeeping; 
Stenography ; }1�ngliRh Branches; or Pedagog
ics of (1jnglish Branches. 

$ 1 5 

ALL WHO STUDY 

Guaranteed Success. 
We have helped thousands to 
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to st1U1y. 

The International Correspondence 
Schools. Box 942, Scranton, Pa. 

course �n mech. drawing 11.t Rockton ()orresp. 
School of Mech. Engineer'g, Little E'alls, N. Y., 
8. 703, will make you a prOficient draughtsman 

Track cleaning device for street tramways. 1... . • 
I,ege ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,183 

epera em Ica O. Paris. 159 Faub.PoissonllJere. Chicago. Ill., 21 Quincy St. 
R:�·pr��c�

a
'8. g'g'oulson . . . . . . . . . . . . . . . . . . . . . . . .  59,i149 

Trolley arm for electric railways, S. H. Short. . . . .  Wa,OOO 
TroJley connection for cunal buats, F. J. Shew-

ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,,,14.91:1 
Trolley system, underground, L. E. 'Valkins .. . . . .  �1.{'!.224 
:t���'1ia��·. W. �: 8���

e
b·eii.:. ' . ' .' : : .' : : : .' : :: : : :: . ': : : .' : .'  53�:¥ig 

Twyer, furnace, M. Hynes . . . . . . . . . . . . . . . . . . . . . . . . . .  594,8,8 
'rypewriting machine, E. E. Barney . . . . . . . . . . . . . . .. 5!H/Ji8 

8::J���I��·#'·.f.8����ii8: : : : : : : : : :  : : : . : : : : : : : : : : : : :  ��:M� 

$ 5 0 �:l: �l��!U�!L ARI�!�!l�San���t,P]n��a�t�:s�� F R E E This is not a prize offer. fl1his apparatus is required by all stu. 
dents. Tbey have hitherto had to pay extra for it. We will. for 
a 8t;:i��':::e SS:t�t�fu�: en� :e

o
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�Jd��ss. explains. 

Institute for Home Study of Engineering, 220 Seneca St.,Cleveland,O. 

Val ve, J. B. Arntzen . . . . . . .  " . . .  , . " . . . . . . . . .  , . . . . . . .  59·ts..j.:� 

�:!�i: �: g;Ul�E::::::':: :' : : : : :: : : : : : : :: : : : : : : : : : : :  �3H8i 
Valve. balancing slide. W. F. Gould . . . . . . . . . . . . . . . .  MH,Si)8 
Valve gear. J. D. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59·Ul.'>l 
Vehicle body. J. E. French . . . . . . . . . . . . . . . . . . . . . . . . .  594.n42 
Vehicle. motor. B. L. Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  595.2m 
Vehicle propelling machine. C. B. Fairchild . . . . . . .  5�.156 
Vehicle toP. D. 'Vest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,228 
VehICle wheel. P. J. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  5"15,130 
Vehicles. steering device for motor. W. B. 

Schreiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59iJ,254 
Veil clamp. E. S. Hines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!H,!l!Ji 
Velocipedes. variable speed driving gear for. C. 
ven�il�ii�:��OW :Window',' s: 

. ii' Ma'xon: : : : :  : : : : : : :  g��:i� . . .. - ' :' " . . 
Ventilator. See Car ventilator. I A faultless hatching machtne tOr 38 eg�s. Price, 16.00. 
Vise. bicycle. W. H. Holmes . . . . . . . . . . . . . . . . . . . . . . . .  594,874 lIeat and moisture regulation and ventilation. abso-
Voting machine. C. De Croes . . . . . . . . . . . . . . . . . . . . . . . .  594,9&; lutely perfect. A book about the Wooden Hen, and 
Wago!l, dumpi�g. W. L. French . . . . . . . . . . . . . . . . . . . .  ��? 05� I oce about the 
Washmg machme. clothes. J. Heselwood .. . . . . . . . .  090,102 .1 E VCELSIOR INCUBATOR Wa
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: :I..lI111d: 594,B&) I GEO. H. STAHL, Quincy, Ill. 

Water closet cisterns. ball cock for. '1'. Hand . . . . . .  59a,0/j,'1 
Water drawing apparatus. W. B. Livermore . . . . . .  5H4,!fill 
Water elevator, J. F. Durham . . . . . . . . . . . . . . . . . . . . . .  5!J5,]5:� 
Water gate or valve. E. Jendis . . . . . . . . . . . . . . . . . . . . . .  5U4,H54 
Water heater. E. JJ. Schneider . . . . . . . . . . . . . . . . . . . . . .  5H3,211 
Water heaters. apparatus for cleaning. G. J. 

Dehn . .  . . . . . . .  . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  591>.120 

SPECTACLES { F. E. BAILEY sells 
. apex cheap. Write 

for new optical catalogue. 271 Wabash Ave •• Cbicago. 

F' I L M & M A C H I N E S  F O R  A N I M AT E D  P H O T O G R AP H S  
F L VV I L L A R D  1 9 6  L E XINGTO N AVI:: BRO O K LY N  Ii Y 

I CE 1.1IACIIlN and BottI 
MllG. CO., 

ELECTI(ICAL ���i���:,I��!��:rE.:�i 
-----=-:::--:c�_� 
A CHANCE T O  INVEST. A valuable patent 
ticulars address W? ilOt?::'Si�tr�i�::��' J!�� par-

��""""""-� .---

���� TYPE WHEELS. MODEL8 1..[XPERtMENTAL WOAK.IMAlLw.tH1 
NDVElTI ES B.. ETC. NEW TOR :STENCIL WORKS lOll NASSAU &! N.l'. 

WAN T E D  �ii���:�(;;:,
a
���t:l� ih;:b�� r:;: 

in Mechanical Drawi ng & Mach ine Design ��l��;:g���g
C
C�p������:: ·p: converse: : : : : : : : :  ?';�:�ig By J. (;}. A. MEYER. Waterproofing material. L. P. Converse . . . . . . . . . . . 594,!13l 

periencc with trip hammers and general blackf'lmitbing� 
state age and experience. Addre"" D. F. M. Box 773, N.Y. 

Experimental & Model Work �tU�l�:n
e
t� ��c�. P��\� we

1.�nfo:t�� . .  �.���
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:ll��CJ.I�: �w�·n��:.:�: : � : : : :  : : : : : : :  z3�:�&� chiefiyforselfinstruc- Wire stretcher. Johnston & Kyle .. . . . . . . . . . . . . . . . . .  594,!).)5 

Cirs. awi rear'ice jrfe. Gardaru & Son, 45-51 Rose Sto,N. Y. 

tion. and is indispens- Wire tightener. W. A. Short . . . . . . . . . . . . . . . . . . . . . . . .  59:>,213 able to all mechanics, , Wire unwinding device. H. C. Williams . . . . . . . . . . .  594,977 enIT!neers, and those ' Wires, die for joining intersecting. D. P. An-en�a�ed as workmen, users or sel ers of machineg. thon y. . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  594.841 
Agents Wanted. Youny, energetic men to canvass t e Wood plug holder, A. 'rhieke . . . . . . . . . . . . . . . . . . . . . . .  5!J4,920 
shop in which they work, preferred. Sendlor circulars. Wood twisting machine. O. H. Ordway . . . . . . . . . . . .  595,199 WOO D E N  T A N KS. 
Arnold Publishing House, 1 6� Thomas ·t., New York. Wrench. 'I'. Green . . . . . . . . . . . . . . . . . . . . . . . . .  0 . . . . . . . . . 595,164 

Wrench. E. B. Sankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,2;':'2 
For Railroads, Mills and Manufactories. 

N EW YORK. 
More widely fLnd favorably known than any other 

weekly newspaper of the world. For nearly fifty years 
it has held the first place. It has a larger list of famous 
writers than any other three papers. 

Wringer roll. R. P. Hornbrake . . . . . . . . . . . . . . . . . . . . . .  595,020 
Zinc pigments, manufacture of. W. Hampe . . . . . . .  594,948 
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Bicycle saddle. J. Serson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,95fi 
Cabinet, hotel. D. B. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . .  27,9ti4 
Carpet, A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,91i1i 
Chain link. bicycle. P. Burns . . . . . . . . . . . . . . . . . . . . . . . . .  2i,!l57 
Cover. L. Wojidkow . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.mU 
Cutout holder. fusible. �'. Schwedtmann ... . . . . . . . . .  2'i",H,j2 
Dish. cover. R. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,933 
Dust protector, H. S. Cover . . . . . . . . . . . . . . . . . . . . . . . . . .  27,002 
Fabric for hangings. por�ieres. etc., J. P. McHugh 21,t)(i§ 
Gas burner Oxture. E. IJUldner . . . . . . . . . . . . . . . .  2i�44. 21,94;) 
Hammer, J. L. Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,949 
Hook. coat, hat. and urn brella. W. Walker . . . . . . . . .  27,963 
Ice shaver. H. M. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,947 
Lacing hook for gloves. H. H. Eaton . . . . . . . . . . . . . . .  27.93] 
Lemon squeezer. G. R. Blake . . . . . . . . . . . . . . . . . .  " . . . . .  27,fl48 
Manhole frame, T. P. Greger . . . . . . . . . . . . . . . . . . . . . . .  27,95:-} 
Pan, cake, C. E Schmidt: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,9;)fi 
Pot or kettle stand. L. Wojidkow . . . . .  " . . . . . . . . . . . . .  27,938 
Prism canopy. F. L. Wright. . . . . . . . . . . . .  . . . . . . . . . . . .  28,020 �i:::: ll�g�: �.�,: ��r���: : : ::: : : . : : : : : : : : ::ii,9i6 ·io ��:�� 
PrIsm light. J. M. Ewen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.968 

fler. 4V ilL ill diam. 18 t. long ; 
ft, Inng� with .50 4 in. tubes ; bollers 00 in, in diam., 16 
r'ndOll'Hc'.i!th 

a��:e��· t.j\�� I!�'A rjr6'�1f()'l5::l§'W REG�8'1'EIt COlUPANY. DAn'ON, OHIO. �$5 H AND BONE. SHELL. CORN 
AND C RIT M ILL for Poultrymf'n. 

. Daisy Bone Cutter. Power Mills. 
Farm Feed Mills. Circular and testi
monials free. WILSON BROS., Easton, Pa. 
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Builders of Steel Towers and Tanks. 
La. Red Cypress Wood franks a specialty. 

W. E. CALDWELL CO., 
217 E. Main Street. Louisville. Ky. 

DISCO U NTS Lowest Cash Discounts allOW
ed on Arcllitectural, Scientific. 

Electrical. Mechan ical, Industrial and Technical 
Books. lr Catalogue and Discount Sheet Free, 

WILLIAM T. COMSTOCK. 23 Warren �t .• New York. 

ACETYLENE APPARATUS 
Acetylene number of the SCIENTIFIC AMERICA'" SuP. 
PL.l!.JM.li:NT, descri bing. with fu1l illustrations, the most 
���g�;;:��J�� 

o
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'l�he gas 88 made for and used by the microscopist and 
student ;  its use in the magic lantern. 'l'he new French 
table lamp making its own acetylene. « 'ontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 10ij7'. 
Price 10 cents prepaid by mail. For other numerous 
�fg�!;e:1�

e
�U��I��

s
���:�;1��:,
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address. 

�����9�999���99�������������������������. 

Prism light, }..,. C. Soper . . . . . . . . . . . . . . . . . . . . . .  27,974 to 27,!rW 

" ��t:� �:�!�nt·::ef.
h
J·M: ·Ewen:�::::::·.��

,
.
9
.
7
: . .  

t
.� �:�� WEEK LY: I Prism plate. E. C. Waller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,OlG 

i AN EXCELLENT HO!::����� !  
i A Complete Electrical Library I TABLE O F  CONTE NTS 

P O E M S ,  
C O N T R I B U T E D  A R T I C LES, 

F I N E  ARTS, 
S C I E NCE, 

S U R V EY O F  THE W O R L D ,  
M U S I C ,  

E D I T O R I A LS, 
E D I TO R I A L  N OTES, 

R E L I G I O U S  I N T E LL I G E N C E ,  
B I B L ICAL RESEARC H ,  

M I SSI O N S ,  
L I T E R AT U R E-BOO K R E V I EWS, 

F I N A N C I AL, 
CO M M E R C I AL, 

I N SU R AN C E ,  
O L D  A N D  YOU NG, 

STO R I ES, 
P E BBLES A N D  PUZZ LES, 

WO R K  IN DOO RS A N D  OU� 
PERSO N A LS. 

Subscription $3.00 a year, or at that rate for 
any part of a year. 

SPECIMEN COPIES FREE. 

A SPECIAL OPPER.. 

Prism plate. F. L. Wright . . . . . . . . . . . . . . . . . . . . 27,900 to 28.01b 
Prism plate and border. E. C. Waller .. . . . . . . . . . . . . . .  28,018 
Prism plate and border. F. L. Wright . . . . . . . . . . . . . . .  28,017 
Pump frog. S. Pennell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.951 
Ring. C. F. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.93O 
Roentgen ray tube. !. W. Howell. . . . . . . . . . . . . . . . . . . .  27,953 
Rug, J. S. Travis . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  , 27,ge7 

�g�� �����a
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Soap cake, II. B. Curtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,959 ���'kYe !j,��c
h
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'rea holder, J". Wojidkow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,937 �:: f:m:' sr ';"'X,0E,
d
{V'.;jidkOW::.· .. : ..... '::.'. ·:.27:M1i'»{o ��:lm 

'1'ray. bread and cake, L. Wojidkow . . . . . . . . . . . . . . . . .  21,935 

m • 
� BY PROF. T. O'CONOR SLOANE. � I A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY. m 
i QI :
.
: 
.
. E lectricitv Sim Dlified. £:�

s
s�;�!� 5 Volumes �$:.11. ever pUblished"on the s'iibjeet. Shows how two 

� plates of dIfferent metals tmmersed in acid can �
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send a message around the globe ; how a bundle $5.00 Q! 
TRADE MARKS. � ffie

c
:�::riri�r �f�teg�b�:.t;."::':i����:i:(��ce Q; & 158 pages. llh.s�rateN. PrIce . . . . . . . . . . . . . . .  $1.00 � Adhesive cloth or adhesive tape for use by elec- � Arl'thmet'lc of Electr·lc·ltY. A prac- i tricians. surgeons. bicyclists. and others. � • tical • .  

Okon;te Company . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  30,933 A t
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Articles and preparations for the teeth. hair. and .,;,: 

skin, certain named. Dresdener Chemisches (I) ����u�
t?:�e:�i:s

tt� ��b���ns��llgf�ge 
b��� : Laboratorium Lingner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,942 � 
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ASSO·Ci·��i·g�t 30,958 � �r�!��J���
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Catchup. tomato. G. Bergen . . . . . . . . . . . . . . . . .  �
.9
.
4
.
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.
t
.� 118:8�� � Electric Toy M aking. B!'fUr!� $ Coffee, roasted. E. J. Gillies & Company. . . . . . . . . . . . .  30,955 It) and Electric Motor Construction. A work 'Ii Corsets and waists. women's and chIldren's. A. (ft, for amateurs and young folks. Shows how to 'Ii 
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gems. artiOcial. Nicholson & Way . . . . . . . . . . . . . . .  3O,935 � instruments in general. 140 pages. fnlly !lIus- Q; Eggs and baking powder. specially prepared pro- m trated. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.00 Ui duct for use as a substitute for and containing A '" the constituents of. G. Lewis & Cumpany . . . . . .  3O,!l5O /I) How to Become a Successful Q; Eggs and baking powder. specially prep�Ired pro· I (ri Q; 
�g��o':.
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Flour. Bands. Taylor & Wood . . . . . . . . . . . . . . . . . . . . . . . .  ;-)0,945 \ � ff�;�r�cllt:;.�g!��e�����
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�gl��:� • �·Iour. wbeat. Cargill & �'all . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.!J4! . m course. 189 pages. illustrat�d. PrIce . . . . .  $1.00 i Food. brel'kfast. Cream of Wbeat Company . . . . . . .  3O,943 � • .  

Gloves. '1 .  Andrews. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00,9il2 m The Standa d EI 
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Chicago Brewing �ompany . . . . . . . . . . . . . . . . . . . . . . .  3O,956 m t io nary. �s�����PiJ':,���a1"���e�c!
ll l

��'lt � Medicinal preparation for the cure of indigestion. ., able alike for the student and professional. A Q; 
THE lNDEPENDENT. one year . • • • • 

The Century Magazine, one year . • • . 
The " Century Gallery of 100 Portraits " • 

Creed & Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,941 � practical handbook of reference containing Q; $3.00 Olives. Seville Packing Company . . . . . . . . . . . . . . . . . . . . 3O,954 m deOnitions of about 5,000 distinct words. terms Ui 
4.00 Photographs and photographic pictures. T. C. .m and phrases. DeOnitions are terse and concise and include everY term used in electrical science. All W 
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r·r·e·l·s·.· b· ·e·e· r"m" u"�s". 30

,934 m entirely new edition brought up to date and greatly enla.rged. Should be in the possession 'Ii 
.
. .. 

eo � of all who desire to keep abreast witli the progress of this branch of science. Complete, concise an$f1 con-
$14-."0 bottles. and vats. Anchor Pitch Company . . . . . .  3O,9JO Ai venient. 682 pages. 893 lllust.rations. Price. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . .  . . . . . . . . . . . .  3.00 W 

u Polishing material for metal goods and articles of 0;,:, U; 
All oC theabovefor $7'.ijO, a saving of $7'.00. various kinds and classes. W. �'. Richmond . . . .  3O,938 � SPECI AL OFFE n to readers of Ihf' ScIENTIFIC AMERICAN and QI 
'1'be "Century Gallery of 100 Portraits" includes the ������
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best likenesses of 100 of the most prominent persons in ���g�P;;'�;'�:i!���s.1f.r����d��i�b· Coii,pany: : :  ll\l:i& � in R neat folding box as shown in the illustration, at the Special Reduced Price ot· Five \I! 
the world which have appeared in the Oentury Maya- Whisky. W. 'J'eacber & Sons . . . . . . . . . . . . . . . . . . . . . . . . .  3O.959 i' Dollars for tlte

d
ComPlete

ddr
set. YoN"savhe Am$2.00 b,u ordeTrinq t"� complete set. l:ient I!Y l!1ail ! :aim. Size � x 13� ; put up in handsome box delivered Wood preservatives. S. Cabot . . . . . . . . . . . . . . . . . . . . . . . .  3O,939 . . or express, prepai , to any a ess in ort erICa. 0 foreign countries. tJy mall, post- w: 

free by express. Each portrait ready for framln!!,. and & free, in separate parcell!, at the same price. * very desirable for Holiday gifts. A print .. d ('opy of the specification and drawing of . t. . � Tltese valuable books sold separately at tlte pubUslted prices. � 
A remittance of $7.50 to THE INDEPENDENT will se- �s���a;�:;�e
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cure a year's subseription to both THE I:NDEPENDENT 10 cents. In ordering- please state the nume and number : 
• • •  at: "nd Oentury MMaZine, and the "Century Gallery of lOO %�;�w�;����d{i��id'S':,��i�r��e��itl��1i:en

C�ile�� � 5 VOLUM ES.---- 1 300 PACES. --- OVE R  450 ILLUSTRATIONS. Q; Portraits," delivered free by express. a large number of copies are desired at one time. � " ... or Send for special Circular of tbe complete contents of "II of these books. Also for our m THE INDEPENDENT, 
1 30 F u lton Street, N ew York. 

Canndian parent. may now be obtained by the m· ::
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