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I each of the 24 coils. The same field can be used with an 

external resistance of 75 ohms as a regulator. 4. I have 
also made one cell of storage hattery, called a practical 
storage hattery by P. B. Warwick; made it just as de
scribed by the writer. Used asbestos between the plates 
about three-sixteenthBinch. The battery is to have passed 
through it a current of 10 amperes for 48 hours, then to 
be finished. Have only had chance to pass that current 
through for a few hours, in which time enough was accu
mulated to ring a bell even two hours after I stopped, 
but finally it would di.appear • .  Now, is there something 
wrong with the hattery or is it l ikely to do that as lonl( 
as it has not the forty eil(ht hour treatment, or will it 
do it even after that P A. You have not yet formed the 
plates of your storage cell. This is done by char¢ng 
for a long time and then discharging. ThIS repeated 
several times brinl(B the material into a condition for use. 
Follow carefully the directions given in the book you are 
using. You cannot otherwise expect success. 
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(7396) L. G. S. writes: 1. In reading the 
directions for lIaking motor, No. 64 1  SCIENTIFIC AMERI
CAN SUPPLEMENT, it says in one place to use No. 18 cotton 
covered copper maguet wire for armature coils and in the 
dimension list it says No. 16 for both armature and field 
coils. Which i. right? A. No. 18 is the correct size for 
armature of motor No. 641. The same size of wire is not 
employed on both field and armature. That of the arma
ture is the finer, so as to get more turns in the spaees for 
the coils. 2. Can this motor be mad� or transformed 
into a dynamo, and how? A. Such a motor is a dynamo. 
If run by power up to the speed at which it turns as a 
motor, it will yield a current about the same as turns it as 
a motor. 3. I have a copy of "Experimental Science," 
by Hopkins, at hand, or, at least, in the public library. 
Is there a battery described in this book that will run the 
motor? A. The plunging bichromate battery is:intended 
for this purpose. It is fully described in .. Experimental 
Science" and in SCIENTIFIC AliERICAN SUPPLEMENT, 
No. 792, price 10 cents by mail. 4. Can you give me the 
Dum her of any SCIENTIFIC AMERICAN or SCIENTIFIC 
AMERICAN SUPPLEMENT describing and with<lire�tions 
for constructing an electroplating outfit or process? A. 
See ScIENTIFIC AMERICAN SUPPLEMENT, Nos. 310, 1032, 
1078; Watts' "Electrometallurgy," $1; Bonney's 
.. Electroplater's Handbook ," $1.20. 

(73!'7) R. S. C. ask s :  Which conveys 
bile most electricity, a tube or a rod, provided the diame
tere are the same? Our text books state that electricity 
resides merely on the surface of a body. According to 
!>hat theory, the teacher holds that the quantity would be 
the same, While some of the pupils think that, as there is 
an outer and an inner surface to a common tube, the tube 
would convey the most. Would not a tube he the same, 
if cut and rolled out, as a plate, it having two surfaces? 
Oris the theory given in our text books (Well. and Coolies) 
false? A. Your people seem to be talking about different 
things wi :hout knowing it. An electric current, as from 
a battery, or electric light dynamo, fiowing through a 
wire uses all the metal inside and outside. A tube will 
not carry this as well as a solid rod of same size. Far 
from it. But an electric charge, as from rub:oed paper, 
cat skin or a Holtz machine, is only on the surface of the 
metallic conductor, where it is held by the insulation, 
since it is self�repellent, and therefore only a thin layer of 
metal i. needed to hold it. Cover a non .conductor with 
tinfoil and it will hold as heavy a charge as if it were a 
solid ball. Lightning acts in the. same way, and in its 
awful speed does not penetrate the metal rod over which 
it rushes. A tube or small wire i. usually better than a 
heavy rod for a li,ghtning conductor, though this is not 
the whole reason why. 
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(7398) J. T, C. asks: 1. What is 1999 Ruby Street, ROCKFORD, ILL, 

ebonite? A. It is the same as hard rlibber. Il. Is ebon
ite better than pJate �lass to use for plates of machine? 
I wish to use two plates 16 inches diameter. A. It may 
be rotated more rapidly than glass without breaking. 3. 
Would � inch thick, 16 inches diameter hard rubber 
plates be the best kind I could get to construct this ma
chine? A. It would be strong enough. 

(7<;99) C. C. A. asks: 1. How much wire 
would it take to wind field core, also armature? A. For 
field uee No. 26 A. W. G. single cotton covered wire, 700 
feet, about 5),2 pounds. For armature use No. 18 
A W. G, 100 feet, about ),2 pound. 2. In the small 20 
I1ght Edison dynamo armature are the end washers (or 
llangetl) to be of brass or Iron? A. The end washers or 
Hanges for armatures should not be of iron, in order to 
prevent the etltly currents from completing a circuit 
throngh them. 
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INDUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 

(7400) F. J. H. asks : 1. Will you kindly l1r OatalOflUe Free. 
say what I can use as most impervious in.ulationol mag- E. S. RITCHIE & SONS, BROOKLINE, MASS netism ? A. The only substance which will act liS a screen 
for magnetism is iron. Surround a space with a thick 
shield of iron and magnetism cannot penetrate it. 2. An 
ordinary horse shoe magnet made from %Xl inch bar, 
if, bel(inning),2 inch from the ends of the pron�B, they 
are tspered to!. X 1 inch, will the mal(netic power re 
main unchanged' A A magnet IS stronger, that is, will 
hold up more, when it is tapered to its ends. 

(7101) P. K. & Company write : Kindly 
furnish us witb a rer.ip! or formula for making a cement 
suitable for use in an aquarium . A. Linseed oil, !l 
ounces; tar, 4 ounces; resin. 1 pound; melt together 
over a gentle ftre. If too much oil is UBt-'<i, the cement 
will run down the angleR of the aqnarium; to obviate 
thi. it should be tested before using by allowing a small 
quantity to cool under water; if not found sufficiently 
firm, allow it to simmer longer or add more tar and resin. 
The cement should be poured in the corners of the 
aquarium while warm (not hot). This cement is pliable, 
and is not poisonous. 

(7402) J. B. asks: If I run electric wires 
through trees, and the limbs rub the coveriug off the 
wires, and when it rains the water lies on the wire OIl 
the bark, will it injure the tree, or will it reduce the 
power in the electric light in the lamps? A. Electric 
light wires should not be allowed to rub against any tree, 
post or anything e:se so as to remove the insulation. 
The leakage is a loss, even it no other harm is done. In 
wet weather, if the line is an arc light line of high poten
tia� or carries an alternating current, a person coming in 
oontact with such a tree or post mi,ght receive a severe 
�hock, 
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For which Letters Patent of the 
United States were Granted 

APRIL 5, 1898, 
AND EACH BEAIUNO THAT DATE. 

[See note at end of list abOut copies of these patents.] 
Agricultural implement, H. C. Milburn ..... ... .... 602,033 Air and steam brake coupling, automatic. W. J. Pugb .... . ... .. . . . .... .. . . . . .. .. .. . . . . . . .. . . . . . . . .. 601,005 Albumen preparation soluble in water. Bauer & Busch .............................................. 601,995 Ash receiver, safety, S. M. Smith ....... . ... ..... .. . 601,8�5 Axle lubricator. car. S. Austin ...... ........ ........ 601.867 BaliJl� press. cotton. F. L. Dyer ........ ... . ....... 601,806 Ball. See 'l'wine ball. 
����tc�1��;Ii'ldaF.,Pe':f:;,uJ: 1: �o�g"J�::: :: : :: ::::: �:� BanjO, J. Brandt . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . .  601,81» Barrel cleaner, C. Kaestner ............ .. . ..... .. .. .. 601.658 Barrel tl1lin� apparatus, W. Hartman n ...... . .. . . . 601.960 Barrel lining, J. V. Berg . . . . . ............. . . .. ... .... 001.803 

����eJa���\�gpg:t�gl�eR�M�i�..:i'{,�:: : :: : : : ::: : ::: �N�� Batb gown, H. & H. E. Law . . .. . ...... .. . . . .... . . . . . 601,835 Bathing suit, M. M. Sbepard .. . . ... . . . .. . .. . . . .. .. .. 601.781 Bearing, antifriction, C. B. Hobron . . . .. . . . . .. . . . . . 602,04:7 Beaf�lk!::�. �:�!��.'.�� .. ��!�.�i�����:. ���l:.::': .':.: 001.821 Reef roaster. F. MicheL. .. . . . . . .. . . . . . . . . . ... . . . . . .  601,812 Beeves, machine for splitting, H. H. young ...... 601.926 Bicycle, R. C. Fay . . . . . .. . . . . ... . . . . .. . . .. . .. ... . ... . .  601,710 

�l���l:: �i:': N.u{fe�lil:::::::::::::::::::: ::::: :::::: �:� Bicycle canopy, C. M. McDonald . . . . . . . . . . . . . . . . . . .  601,977 BiCfil: ... ����� .. �.l�.��.i�� .. ��.:���: .. ��.� ���.�i.� •. . �'. 602,00} Bicycle fork side, E. Ivins . . ... ... . . . . . . . . . . . 602,012, 602,013 Bicycle handle bar, H. H. Johnson ..... . . ...... .. .. 602,016 Bicycle bandle bar, E. W. McCready . . .. . .. . . ..... .  601,813 Bicycle bandle bar. adjustable, G. M. Beard . . . . . . 601,624 Bicycle handle bar, adjustable, F. Johnson .... . . .. 602,015 Bicycle lock, F. C. Mc))onald . .. . .. . . .. .. . .. ... . . . . .. 601,856 

�l���l� b"a�ifc�\-� ����fer.:. �.J G�BI��am: : : :: ::::: :: �l:��� Bicycle saddle clamp, J. A. Hunt .. . . .... .... ... . .. 601,890 Bicycles, etc .. mechanism for indicating travel of, W. E. Stubbs . . . . . . . . . . . ... . . . . . . . .. . .. . . . . . . . .  601,686 Billiard cue tip fastener, P. B. Tarver . ... .. .. .. . . .  601,913 

�l�g::, �����fl�';h1o�k.Barrett ....... ..... . ....... 601.9!J� 

Boiler for steam beating apparatus, H. J. Spencer 601,818 Boiler furnace, }4�. };�. Parsons .. . .. . .. . . ... . .. . . .. . ... 601.880 BOiler signal, steam. Bechtel & FrltZ......... . .... 601,699 Bolt. See Seal bolt. Bottle, H. W eil ... . .... ..... . . . .... . . ..... . . ...... . . ... 601,919 Bottle, W. Wilson . .. . ... .. . . .. .. . . .. ..... ... .. . ... . .  601,848 Bottle attachment, A G. Smalley .. . . .. . . . . . . . . . . .  601,988 Bottle bolder, adjustable nursing, G. W. McCol-10m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,732 Bottle stopper, A. Backhaus ........................ 601,698 Bottles, etc .. means for preventing fraud in con� nection with contents of, G. H. Grapes . .. , .... 002,OU 
��;.li�:Il{'lir�e�.;�':-�uncJ:i 'box: .. .. ;; ... , ., ... " 601,626 

Br1lce. See Ii'rame brace. Bracket. See Tree prop bracket. Brake. See Dumb waiter brake. Sewing ma-chine brake. Wagon brake. Brake gear slack adjuster, G. M. Watson ... . .. . ... 601,918 Brake mechanism. electric, A. Vanderbeck . . . .. . .  601.992 Brick cleaning machine, S. A. Prescott ... . . . . ... . 601,676 Burial casket. O. M. Allen . . . ... . . .. . . . . . . . . . . ... .... 601,823 Burner. See Vapor burner. Butter printer and weighin� machine, A. C. Dod�e... . ... . .. . . . .. . ........................... 602,<»2 Button blank cuttin� macbine, W. A. Pendry . . . . 601,67.) 

���r��t:;ooc';,�;.;,SR�.l.�\�ii;;,i:: :: :: :: :: ::: : :: ::: �}:�f Cake beater. A W. Custer .. ... ...... . ... ..... .. .. . . .  601,887 Calendar, M. Cowen . . . . . . . . .. . . . . . . . . . . .... . .. . . . .. . .  601,9�9 Camera, kinetographic, W. B. Davis ........... .... 601.951 Can. See Meat can. Oil can. Candle holder and extinguisher, J. W. Kynast .... 601.754 Car buffer platform, raHway, T. L. McKeen .... . .. 601,900 car coupling, .T. W. �'awcett . .. . ............. .. .. .. OO.l.029 
8:� �g:X:ll��;¥.·t:'����n::::::::: :::. ::::::::: :::: �}:&W Car coupling, C. A. Tower . . . . . . . ... . . . .. .... . ... .. . 601.8H Car door, E. S. Marsball. ..... ........................ 601.665 

8:� j�a��: r.�:'l:,':_�.�. �o���.�:'. ': .
. : .......

.. '. ' . .. .. '. ' . .. ...... : �l:� 
Car fender lowering mechanism. Harris & Gold-smith ............................................... 601,751 

8:� .�:S�t��l��,J: L�iiic�e:n.�·. �������.��: '.:: '. : :: �l:� 
Car wbeel and axle, Grabam & Kile . . . . . . . . .. ... .. . 601,648 Carbonating and bottling malt liquids. apparatus for, C. Saw .. .. .. . .... ..... . . . . . . . . . . . . . . .. . . ... .. .. 601,735 Carpet cleaner, A. F. Gue ... . . .. . . . .. . . . . . . . . . ... . . . . 601,711 Carpet sweeper, E. B. Browne ..... . .... ............ 601,628 Cart, band. G. A. Dablberg . .. . . . . . ... . . . . . .. . . . . . . . 601,827 Cart, refreshment, C. S. Arnold .. .. .. ..... ... . . . . . . .  601,928 Carton, F. P. Tucker.... . ............................ 601,88� 

8:���id�:eC��� ���e�a����r���a!�.W Ft?�\r::e:" 601.00'l 

Cash register. Rosander & Pearson . . . .. . . . . . . . .. . .  601.681 Casks or barrels from veneers. manufacturing. C. Wittkowsky . . . .. .. . . .. . ...... . . . .. . .. . . . ... . . . .  601,993 Caster, ball, G. L. Boveroux .... . ... . . . . . . . . . . . .. . . . .  601,726 Chain. power transmitting. Dundas & Senior . . ... 601,748 ChaLr. See Music chair. Cbalk bolder. G. P. Roberts . . . .. . .......... . . . . . . .. 601,779 Chatelaine, S. Zeugscbmidt ... : ...................... 601.725 Circuit breaker. electromagnetic. G. S. Dunn .. . . . 601,871 Clevis, W. H. Lightcap . . .. ... .. ..... . . .. . . .. . . ... .. 602,022 Clip. See Drop ligbt wire Clip. Clock, programme, E. �'. BurrilL. . . .. . . .. . . . . ... .. 601,850 Cloth, apparatus for detecting wrinkles in. T. Rowe .. .. . ..... .. ... .. .... .. . .......... . . . . . . . . . . . . .  601,760 Clotbes line pulley, H. Ecker . . . . .... . . ... . . . . .. . .. .  602.0�3 Cook or faucet, Cotter & Tager ... .................. 601.634 Cock, rotary plug. W. F. Harrison ... . . . .. .. . . . .. . . .  601,652 Confelitioner's moulding machlne. J. S. Crowell . .  601.88(; Conveying apparat.us. T. S. Miller . . . . .. . .. ... . . . . . 001.75fi Cork cutting machlne. J. Jonson ... . . . . . . . . . . . ..... .  601.892 

8�� C����;,°f{a�� ;';·.laf���y· et' iti:·.: : : ':. :::. : : :: �g� Com husker, .J. M. Cllrlisle . . . . . .... . . . . . . . . . . . . .. . .  601,944 Corset, L. S. Walker . . . .. . ... .. . .. . . . . .. . . .. . ... . . . .. .  601,7�2 Corset .teel. M. E. McCloskey-Playter . . . . . . . . . . . . . 601.7:14 COunter, J. �'. McNutt . . .. . .. . ... . .. .. .. ..... . . . .. . . . 601,879 

COut!�n�OUI�\��g�iHo��dco��'�ii�g.bT:i11 �g�gn�i: Vehicle coupling. Crate, collapsible, G. H. Grove . ... . . . . . . . . . . . . . . . . .. 601,650 Crate or case, shIpping, Wolfe & Hart .. . . ..... . . . .  601,695 Cultivator, D. M. Motherwell . .. .... ...... .... ..... 601,71a Cultivator and harrow. combined. J. A. Webber 601.74-.1 Curtain pole, A. F. Henderson . . . .. . . . .. . ... . . . . .. .. 601,632 Cutter. See Band cutter. I\lilling cutter. 
2�Uf�Jl'hgro�k<;: !a��l:c'iurin;: F: E: ·L·�l�g.::.:::: �1:�� Cutting machine, D. Brooks . . . .. . .. .. . . . . . .. ... . ... .  601,868 Cutting macbine, J. H. Taylor . .. . . . . . . . . . .. . . .. .. . .  001,719 Cycle handle bar. Gardner & Hartley .... . . .. . . . . . . 601.792 Dehorner, B. A. Bullock..... .. ..................... 601,996 Denture. artificial. E. J�. Chi mn.... . ............. 001.7(),'l 

g�:�n�c�.:'Jht;e�lie�i.nE:�rke::: :::::::::::::::· �l:� Diving apparatus, W. R. Fasey .. . . ... ... . . . . . . .... .. 601,729 Door cbeck, C. F. Hanington . . . . . .. . . . . . .. .. . . . . . . . .  601.8.'lO Draught equalizer. G. F. Hillegas . . .. . . . , ....... ,., 001.795 Drop Ii,..ht wire clip, C. SCbuetz .. .. .. . . . . . .. . . . . . . . 601,880 Dumb waIter brake, C. W. Hoffman . . . . .. . . . . . . . . .. 601,983 Dump for ore buckets. H. Pepin, . , .. , ..... " , , ,. , " 601. 903 
E��,a��,:na���nl 'i't�d"ol�l:'.�k:�: .:'id�� .(�����u.�):: sAi:�§ Eaves trougbs. machine for folding slip jOints for, R. F. Fowler .... . . . . . . . . . . .. . . . ... .. .. . . . . . . . . 001,774 Egg case. metal, H. H. Knight . .. .. . . . . . . . . . . .. . . . .. 601.001 

�fe�f:i�cc���hlfs.��Ye��l.:i biow ·out'for'il18j:iersing 001,755 

arcs formed in breaking. S. H. Short . . . . . . .. . .. 601,717 Elevator. See Water elevator. Elevator, R. C. Smith . . . ... . . . . . . . .. . . . . . . . . . . . . . . . . .  601,009 EnJ!ine. See Rotary engine. Rotary steam en-gine. Extractor. See Spike extractor. Eyeglass case. C. E. White . . . . . . . ........... ..... ... 602.025 ji'astening device. A. CUrrier, ...... , ................ 601.998 Faucet, bot and cold water, G. A. Soderlund .... . .  601,718 Feed for bOilers, water. A. B. Willougbby ........ 601,693 

�����: :���: ;;r�·:"71rBi •• eii::::::::.:::::: ::::: : �}::m Fence. wire, P . .T. Schild .. . .. ... .. .  , .. , ........ , .... 001,986 }1�ence8, device for applyin� stay wires to wire. H. 
Fen��;�ele;; Car feiider:' ........... , . '., . ' ........ , 601,864 

File ease, �'. E. Clark .................. ............... 601,746 Filter, J. F. Wire back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  601,785 Filter, centrifugal. J. A. Lombas ... ... ............. 601,973 Filter press. E. E. Hendrick . . .... .. ...... ... . ....... 601,833 Fire alarm systems. heat detector for eh�ctric. J. 
l'ir.:!� �'!,�ct,;e;'b 'lo,itliiig:ii:T: iJ;or·kei.oii: ::::: ::: �t� 

(Continued on page 254) 
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ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIEN T and DURABLE. 

(RAND DRILL CO.) 
Send JOT CataLogue. 100 Broadway, New York. 

NICKEL AND 
Electro-Plating 

Apparatu8 and MateriaL THE 
Hanson & VanWinkle Co., 

Newftt·k. N. J. 
136 Liberty St., N .  Y. 

3fJ & 37 S. Canal St., Cbicago. 

Gas Blast Furnaces 
lAS PR ODUCERS AND 

PRESSURE BL OWERS. 
FOT lUustrated Pamphlets, apply to 

AMERICAN GAS FURNACE CO. 
23 John Street, New York, N. Y. 

EDISON PHONOGRAPHS, All Styles. 

TAINTER GRAPHOPHONES, All Styles. 
Complete stock ��:��bd���h1!�� line of supplies, 

36 Pa<)e lUustrated Oaialogue, free. 

The Edison Phonograph Co., 427 Vine St.,Cinclnnatl,O. 

THE PRINCIPAL AN D PECULIAR P O INTS WHERE IN 
THE EDISON LALANDE CELLS _ a e superior to oThers are belOw enumerated. 

L Hlgb and constant available electroD'\otlve force. 2. No local action, tberefore no losl\ of energy while cell is idle. 3. Extremely low internal resistance. 4. Heavy current deliveo;, absolut.ely constant. 5. Cheap materials, easily obtained. 6. No attention required until all energy of elements Is exhausted. 7. Convenience of form and freedom from noxious fumes. 
8. No polizaration. 9. Will not freeze at lowest temperature. 10. The EdisonJ,alande Battery is now made in seven different types, each one 

l1r 
d§:�f� t'a'i��:fa:S1\w, List .. S. A." 

THE EDISON MFG. CO., 112 East 23d St., New York. 
THOS. A. EDISON, PROPRIETOR. 

WELLDR'LLl.NC' MACHIMES of all KlDaS and SIZes, for drilling wells for house, farm, City and Vi11a�e Water WorkS, Facto ries, Ice Plants, Breweries, Irrigation, Coal and Mineral Prospecting, Oll and Gas, etc. Latest and Best. 30 years experience. WRITE US WHA T YOU WANT. 
LOO:.'; :���is Iftl::· Ohio. 

$20 MOTOR OR DYNAMO . Motor does one-fourth horse power of work and dynamo wlIl operate four incandescent lamps. Have carbon brusbes self-olllru< bearings and are . 
mllde of best quality magnetic steel. Perfect machines in every way. . -" Prices on otber sizes in projJOrtlon. THE HOBART 
ELEV1'RIC M .\�UFAC'rURING CO., TROY, 01l10. 



254 

ST E A l  

I

- I. 
E N G I N E E R I N G  BY .  

Len.rned b study at home in your spare time. Abfe insti''Uctors. Superior text-book.s free. Fees moderate. _ 

$2 in ADVANCE and $2 a MONTH 
Pays for a College Education at Home. 

���as�li�;�rs�,;nin \Y;���l;\1�ct'!!Tc:r�r �n�':.: 
f��:::!i�� ��iha�1fca:li);a�fne��!���y:;;jp,�r:�i��: 
������;����k ;����.ra�tJ��n!1f:£tWfR�ct���pecting ; 
g!:�

e
.::���e;J

n
s�V;����t: "We th:V� h�l�e�:���!:n"la to beUerpositioDS. Vircular free. State subject 

you w is h  to study. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 

BOI 942 , Scranton, .... ---------
------

Most Successful r::�e�n�I�n,.�bi:!a��r 
River Gold Dred�er, t�:�r�·er�� "a"�d' put t.bem in 8ucces!fu? opera.tion. Manut'd by ' 
Risdon Iron WkS . •  200 Beale St .• San Franci Cal. 

•••••••••••••••••••••••••••• 
: DOUBLE STEEL : 
: SQUARE. 2M inch for toolmakers. : • As shown. - - • - - - $2.CO • • Witb either bevel or narrow blade, - 2.30 • • Complete, - - - - - - 2.60 • • 98 page catalogue of .F1f,ne Tools, free. • • The L. S. STAR RE'),T «]0. • • Box 13. ATHOl., MA -S" U. S. A. • •••••••••••••••••••••••••••• 

B uy Telephones 
THAT ARE GOO D··N OT " CHEAP THINGS." The difference in cost is little. We JjCuarantee our apparatus and guarantee our eustomers against los8 by patent suits. OU1' guarantee and instruments are both goud. 

WESTERN T ELEPHON E CONSTRUCT ION CO. 
2 5 0·264 South Clinton St., Chicago. 

Large�t ManufactureTsot Telephones exclltsivel,y in the Unit!.d States. 
TE LEPHONE DIRECT ! We make a specialty of manulacturing Intercommunicating ' Phones for interior or exterior linea. Our instruments have many new and improved features. All kinds of 'Phones made to order. Our Patent Tra.nsmitter can be bought separately 

if desired, for either short or long uistance service. A specialty of Call Telephones for office. warehouse or factory use. Di�penses With switchboard. .A 11 sounds audible 50 �r cent better than with other 'phones. Spencer Electrical Com
pany, 163GreenwlchStreet,N. Y. City. 

As Gool as You Please 
Evpry hotel, restaurant, fac ... t0I]' theater, omce� workshop 
:�er�thpe,;�i:,li���\\�I�ot't� possess a 
B ARRON SAN ITARY COO LER. Being connected with water main it is always full and ready for u�e. No Ice or outside air comes in contact with the watel'. Each gallon in the cooler is expm�ed to 768 square inches of cooling surface. Consumes l"ss ice than any other sys-tem. Lara-e size for street Patentfd Mart'h 12, 1895. 
!::��:p����!f4iendSj;t�cri¢i���l=�{}Ot�etwo 

BARRON COOLER CO. , PALMYRA, N. Y. 

ADJUSTABLE FIXTURES� I FOR IftGAN!���!JAMPS 
� EVERY REqUIREMENT. 
-="'"� _ !  SEND FOR CATALOGUE'S 
l�t O.C.WHITE C� WORCESTER}1m. 

FORMULAS FOR DEVELOPERS.-SCI
!����C ��:lisA.l6r8�:�J�Ep\�tt��ralpt�1'e��r���: -Ea8tman'8� Cramer's, Hammer's� Carbutt's and others. Price 10 cents, by mail, from this Office and all newsdealers. &I $5 Printing Press 

• Prints your own cards, labels� etc , l..a.rger press for circulars or small 
. . 

ne.wspaper, '18. Everything easy by prInted rules sent. Cataloqu-e -for 
·C'.j stamp. KELSEY & COM PANY, " ]t'actDry 4, MERIDEN, CDNNECT,CUT. 

H OL D S  H O S E �-... 

I
" with a vise-like griP. and never 

, . ., tears the fabric. Lift the little . . 

"

c"'. lever and the jaws are released. 
! -, ���!��g'Wat,:'h�����'i>�; : \ .  Fasteners also applied to Cuff �1- .1 and �ecktie Holden!, Su8pender 

� :-:. Buttons, Eye�lass Holders and 
. , , _  Key Chain!1. By man lOc. eacb, 'In except Aluminum or Phosphor _=!\._/!!!!: � Bronze Key Uhain .. which are I!!!!I ,.. 200. Illus. Booklet j or the agking. 

"MERICAN RING CO., Box p. Waterbury, Conn, 

V8u USE GRINDSTONES P 
(f 80, we can suppiy you. All Sizes 

lnounted and unmounted, always kept in stock. R�member, we make a speci altyof selecting stones for all speetal purposes. rr Ask ftYr catalO(l1" 
The CLEVE LAND STONE CO. 

2d Floor, Wilshire, Cleveland, O. 

Bpards of 
H ealth __ _ 

will find onr Bacteriological Appara-
!r:u���J���.ig:i���8i:��ate]y con-

IT 264 page Catalogue and New Supplemmt. post free 
BA llSCH & LOMB OPTICAL CO. 

Gl� N. S\ Palll Street, Roehester, N. Y. 

Firearm� magazine. R. Dinsmore . . . . . . . • • . . . . . . . . . .  OOl,7ffi �'irearIT� ma"azine. S. N. McClean . . . . · ·· · · ·�l:�� �l:gj� F�l()ur� treating wheat in manufacturing� A. F. Oesterreich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.777 ji'luid pressure regulator� H.. Matchett. . . . . . . . . . . . .  601.878 ji"luid pressure regulator� Williams & Rees . . . . . . . .  601.923 }fluid pressure systems� means for testing. G. S. Hodgin... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . .  602.009 Fly trap. W. Engelbrecbt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.95.'1 Frame brace uuct stake socket. combined� L. Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.912 

Tbls be:"�:'in�eS��:�ib�r Horse 
WEBSTER 2J.1! aClual horse power 

GAS ENGINE 
tor 81:50, les. IO<l; disco"nt for cash. 
:l��s��!�::;���nfli�l�1:��r8 o�uiliJ 
��eI��o��i���� m::��e�i����� Made for Gas <r G-asolint:;:. Also Horizontal Engines, 4 to SO horse power. F�umes or gases� method of and apparatus for 

Fur';,';.':,��n�fB�il: f:",:!,!c�yeiioi· ;'i.· furnac,;: ·· 601.6.. 
WEBSTER 

ur lV,"ite tor SpeCial Catalogue. 
MFG. CO., 1 074 West 1 6th St., CHICAG O Furnace. A. J. Pulver. . .  . . . . . .  . .  . . . . .  . . . . . . . . . . . . .  . 601,983 -

����ft'i:'r:.a��ju::i';,'\,�.f�. �YJi��i��� �:.sc�tt: : :  .. �Uii� T H E  COPYING PAD.-H OW TO MAKE. 
Furniture� adjustable school� Hiteshew & Spieth 001.Ri5 dnd howto use : with an engraving. ·Practical directions 
Game apparatus. '1'. Birch . . . . . . . .  , . . . . . . . . . . . . . . . . . .  flOl,'700 g�'!vtYcb1£:r;ot�:sg:��:d���O��oa:�p1�et��i��rJ�� Game apparatus. E. L. Williams .. . . . . . . . . . . . . . . . . . .  601.8Ha letter to the pad, bow to take olI copies of tbe letter. Garment clasp, W. G. McGee .. . . . . . . . . . . . . . . . . . . . . . .  601 ,814 Contained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
g:�::�� ��g�or1��;iI�s.IlIr��;iiigto·li : : : : : : : : : :  : : :  �t�� 438, 1092 and 1 1 10. Price 10 cents each, by mail, 
Gas generating apparatus� acetylene� Flood & from this office�and all newsdealers. 

Kipling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.791 
8:: ��b\�:?:��';u.������: i: ge!���.:�: : : · : · : · : :  �i:� Gate� G. Van Buskirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti01.H!J1 (iear case. N. A. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.7h3 
ar:sir:��eal�i{: �t���IJ. ��t��g�rs . . . . . . . . . . . . . . . .  602.031 Glass tubes� machine for grinding� T. W. Van Hoesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.720 Glassware finishing machine� McDonough & 
Glu���l!iiing· �;':ciliiie: ·ii: M: ·Gieason et ai : : : : : : :  ��:tfJ Grain binder � E. W. Burgess . . . . . . . . . . . . . . . . . . . . . . . .  602,028 Graining machine. lumber� H. SIlver . . . . . . . . . . . . . .  601.908 (�un maltazine bolt. S. N. McLean . .  001.8a�. 601.841. 601.842 Harness back band. J. A. Fretwell . . . . . . . . . . . . . . . . .  602.003 Harvester. J. F. 1rpleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.866 
�:�:::�:�'t��� Gr���:f.·Birketi::::::::.��·:�: :J:� Hat fastener. Jones & Kerr . . . . . . . . . . . . . . . . . . . . . . . . .  601.657 Hat pin. �'. Stefany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.989 Heater. See Steam or hot water heater. \Vater heater. Heel buUdinll machine. E. S. Gross . . . . . . . . . . . . . . . .  602.005 Hermetic fastening for preserve or other timl. J.  Bloch . . .  . . . . . . . . . . . . . .  . .. .. . . . . . . . . . . . . . . . . . . . . . . .  601.787 Hides or skins, machine for working� A. _F • Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.808. 601.809 Hook. See Garment hOOk. . 
Hook and eye. C". F. Robbins . . . . . . . . . . . . . . . . . . . . . . . .  601.816 Horse boots� etc.� suspendin� device for� P. 
Ho:::���e�rw·.· s·.·iiitch::::::::::::::: : : : : : � : : : : : : : :  �:ill� 
ll�::·c����lf�:����:���f;.h�rW�\Tis�·. �:. ��.�l� �A:� Hose coupling. swivel. D. B. Smitb . . . . . . . . . . . . . . . .  601.6&'1 Hose rack. H. J. M. Howard . . . . . . . .. . . . . . . . . . . . . . . .  601.653 Hose reel. E. ClilI . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,632. 601.633 Hot air furnace. J. T. Warren . . . . . . . . . . . . . . . . . . . . . .  001.822 Hub, vehicle wbeel. G. A. Krohn . . . . . . . . . . . . . . . . . . .  001.853 
���lf�in�t?e���eG��,.h:J��t·. �'. �.��l.��_:.: : :  .. : : :  �1:�� Incandescent Iigbt hanger. adjustable. F. C. Bell 6Il1.9;lO Incubator� Kanski & ��reeman . . . . . . . . . . . . . . • . . . . . .  60'2.017 Indicator. See Speed indicator. Ingots� mechanism for piercing metal� .T. C. St.urgeon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601..83 InsutHator, A. Hoenig .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002.010 Insulated wiI-e� machine for restoring� N. Wilson 601.fi94 Invalid tsble. J. H. Chandler .. . . . . . . . . . . . . . . . . . . . . . .  601.945 Jaw wrench. slidinll� A. Enos . . . . . . . . . . . . . . . . . . . . . . .  601.954 Kettle. candy. J. Cleave . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.747 Kitchen rack� M. Kalser ... . . . . . . . . . . . . . . . . . . . . . . . . . .  001.75:l Knit mitten. 1. W. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.894 Knob attacbment. H. J. P. Wbipple .. . . . . . . . . . . . . . .  601.72' Ladder. step and extension� C. Napier . . . . . . . . . . . . .  601,714 Land roller. W. F. Goodhue . . . . . . . . . . . . . . . . . . . . . . . . .  601,7iI) Lantern, electric� O. C. Prasse . . . . . . . . . . . . . . . . . . . .  _ .  601.758 Lasting machine. M. Brock . . . . . . . . . . . . . . .  601.933 to 601.940 Leather and rubber substitute� O. B. Dodge . . . . . .  601.82R Lecture room seat. Hiteshew & Spieth . . . . . . . . . . . .  601,8�4 Level and grading instrument� combined spirit� C. Castor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.629 Life insurance table or chart. N. P. Neal. . . . . . . . . .  602,().)5 Lifting device� W. 'r. B. Clemm . . . . . . . . . . . . . . . . . . . .  601.631 Lighter. automatic. D. K. Hawley .. . . . . . . . . . . . . . . . .  602,040 Liquid transporting and preserving apparatus� P. Lochmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.877 Loading or unloading apparatus� McMyler & Hulett .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.670 Lock. See· Bicycle lock. Permutation lock. Telephone lock. Loom shuttle changinll mechanism� C. A. LIttle-field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.836 Lubricator. See Axle lubricator. Marble. polishinlt. J. M. Mueller. Jr . . . . . . . . . . . . . . . .  601.668 Ma��y s&llt�t��f����.��.�. ����.�l.i��. �.�:�.i��: 601.893 Measurer and register. grain. Stewart & Swisher 601.739 Measuring and cutting device. cloth� W. B. Hood 001,964: Measuring diameters� instrument for�G. Vine . . . .  641l�721 Meat can. compressed. J. L. Black.. . . . .  . . . . . . . . . . .  601,9.'l1 Metal ware� apparatus for shaplng� '1: Conners . . .  601.825 
�rJann:se�u�r3e��W.

I�i��\i:: . . . . . . . . . . . . . . . . . . . . .  601.817 Mill. See Windmill. Milling cutter. L. Smith . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  602.0:;9 Mining machine. D. A. & T. E. Lee . . . . . . . . . . . . . . . . .  601.971 Mordanting. F. J. Oakes . . . . . . . • . . . . . . . . . . . . . . . . . . . .  601.673 Motor. See Water motor. Moving way or stair for tra nsporting perso lIS and goods. J. Halle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602.008 Mowin" machine. H. R. Stirlin" . . . . . . . . . . . . . . . . . . . .  601.911 Music cbair. W. O. & E. K. Campbell . . . . . . . . . . . . . . .  601.727 M.usic or book holder and rack, A. J. Smetters . . . .  601,736 Music turner� E. ,\V. Funk . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,644 Nail machine. Stllples & Bush . . . . . . . . . . . . . . . . . . . . . .  602.024 Nailing apparatus. M. Brock . . . . . . . . . . . . . . . . . . . . . . . .  601.�41 N ailing apparatus. hand. M. Brock . . . . . . . . . . . . . . . . .  601.942 Newspaper folding and wrapping machine� Waite 

1 7 1  B S. Market Street, 
CANTON, OHIO. 

' FRONTI E R  GAS E N a I N ES.  
VertIcal, 1 to 10 H. P. Tandem. 10 to 100 H. P. ar Send for Catalogues. 

FRONTIER IRON WORKS 
No. 6 Chene Street, Detroit, Mleh. 

DID YOU EVER CYCLE AFOOT ? 
Get on a live wire. Ride the W. S. CLEVELAND Model. 

B U F FALO FOOT CYCLES 
The swellest thing on wheels! Rubber Tires, Ban-Bea�s. The Correct 

M a.chine. Unexcelled 
�!nt�:Jts�s��e:�a&t Ball-rooms. Armories, GYJIlnasiums� B i c y  c 1 e 
i';,���I��\l�i�\�y�: 
the fad at Seashore. 

IUountain, Lake all Summer Resorts. 
TO CRUISE AFOOT IS ALL THE RAGE I  

W .  S. CLEVELAND, Mgr. Bull'alo Foot Cycle Co., 
Suite 1006, No. 210 Pearl St.. Bnffalo, N. Y. 

Cbt-Park-Spring -Saddlt 

On receipt of price, will 
�:r.;, r,i'il:�i�. �� J��>;' :�d- Lock Spring 

�rt'vJ��agl�e����e�!�eek'� trial if not entirely satisfactory. On receipt of saddle will refund money� less Return Charges. tr Send for Catalogue Free. 
Wanted, Agents in every to� men or women. 

THE C. Z. KROH CO.. TOL E DO, O. 

eM £bristy Saddl� 

STATIONARY, GAS. EN GI NEB GASOLlNE&MARINE . 

BOAT FRAMES. PROPELLER WHEELS. ENGINE CASTINGS 
SEND STAMP FllR CATALOGUE 

M IANUS ELECTRIC Co. MIANUS. CONN. 

ENGINEERING NOTES, ELEOTRICAL Notes� 'M1scellaneou.� NotRs and Selected Formulas, are published each week in the SCIENTIFIC' AMERICAN 8UPPL�MENT, forming an excellent review of the shorter matter which appears in the American and foreign press. The back number� containing valuable formulas, may all be obtained. PrIce 10 cents each. For sale by M.unn & Co. and all newsdealers. 

" K I NC" 
6asOlint €ngintS 

No Oil Cups. Exhallsts 
Under Water. Noiseless. 

COMPLETE LAUNCHES, YACHTS, 
and WORKING B O ATS. 

THE CHARLES B. KING CO., Detroit, Mich. 

LAUNCH 
Motor controlled from bow. Valve movement, 12 to 1. 16 to 60 ft. Launches. Twin 

f.'i���k'i'ds1O'h�i��t�0 k�n�e� engineer or pilot required. Speed and safety guaranteed. No dauJjterou s Naphtha or GaSOline used. No disallreeab1e vibration. 
lIT Send 10 cents in stamps fM 1891 Catalogue. 

• ft .  Jersey Av., Jersey City, N. J. --�--�-----------

THE TORPEDO BOAT TURBINIA.-This article describes the construction of the Turbinia� which made such a phenomenal speed. Detai led drawings showinll arrangement of machinery. SCIENTn�IC AMERICAN SUPPLEMENT 1 1 '.!1 . Price 1U cents. For sale by Munn & Co. and an newsdealers. 

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

BAC.KU� WAT E. R  MOTOR co NE.WARK N J U 5 A 

A Safety Revolver 
will � 
ONLY � 
GO OFF at 
the critical 
moment. 

A powerful Sbootin" Weapon. 32 calibre. Very short barrel Therefore specially desirable for bicyclists, as it may be carried in the pocket without IDconvenience. Descriptive catalogut' free. 
SMITH & WESSON, 

14 Stockbridge Street, Springfield, Mass. 

Norfa�ft�i�:G.ay: : :  : : :  : : : : : : : : : : : : :  .. ' : : : : : :  : : : :  : : : : : :  �gt� Nut and pipe wrench� combined� Larson & Bran-
NutZT ��k: j":ii:a�ris.: : : : : : : : : : : : : : : : : : : : : :  : : : :  : : : : . : : : :  �t� Nut lock. S. W. l.·elford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.688 Nut lock. J. R. Tburmend . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.915 Oil csn. L. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.797 Oiler for shafts of pressure blowers, T. W. Green 601,64-9 Ore separator, A. W. Patterson . . . . . . . . . . . . . . . . . . . . .  601,�15 <;n'es containing gold. silver or copper� treating� A. Etard... . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  601.640 Padlock. permutation. A. B. Steen . . . . . . . . . . . . . . . . .  601.801 Pail. etc .• A. llurgland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.702 
�:��� �n�tegg�����(i ' uSe<i ' to" enamel ' 'sam'e: 601,910 

Anatomically correct. Medi
cally indorsed. Injuries avoid
ed. Comfortable, safe, hand
some, lasting. Hbrh grade bi_ � 
cycle makers furnish it as a 
regular equipment or an option 
without additional charge at re
tail. Insist on the Christy. 
Avoid cheap im!tations. Don't 
permIt the substitution of cheap 
leather saddles. Once a Christy rider, always a Chri8ty adv{)oo 

... .. ', . are made · · .
. . .. . ..: . to sta nol the severest 

. . trial the sun can give them • . 
They neither blister, crack, nDr chalk D[f. They keep their gloss . and hDld their cDIDrs, and give dDnble the serVIce that all-white·lead Dr any Drdinary paints wonld give. Made in both Iiqnidand paste (Drms. 

cate. enameled. F. G. Annison . . . . . . . . . . . . . . . . . . . . . . . .  601.927 Christy Booklet free. Paper bag cabinet. P. F. Mauer . . . . . . . . . . . . . . . . . . . . .  602.os2 Partition, metallic, G. Fugman . . . . . . . . . . . . . . . . . . . . .  m1.873 New York Permutation lock, J. H, Morris . . . . . . . . . . . . . . . . . . . . .  6Ol,Hi5 A. G. SPALDING &. BROS. Chicago 
Pbotographic printing apparatus. A. SCboot£�: 601.88:1 MANUF AOTURE OF BIOYOLES. _ A 
�i��ws��o:';t�i;· �:7eiy pin: · · · · . . . . . . . . . . . . . . . . . 601.7(;9 
Pincers. farrier's. H. Wagller . . . . . . . .  � . . . . . . . . . , . . . .  001,:117 Pipe tbimble. P. V. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . .  tiOl.7W Pipe wrench� A. Werts . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  001,723 
�l:���PJ.0{i�eb·a�8�·. �.��.��·.::::·. : : : : :  : : : : : : : : : : : :  �U�r, Planter. E. Michon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.897 
�1��sb:;�dVes�:���·.T�G�W�'ls·:.·:.·.·.·.·. ·:. :·.·.·. ·. · . .. .. .. .. .. f�k.� 
Plun"er brake bead. E. S. Hall ... . . . . . . . . . . . . . . . . . .  001.651 Pocket book. G. A. Wieland . . . . . . . . . . . . . . . . . . . . . . . .  001.922 
��!�8�

telleE'ifan�11; �';s�: 1JfI:r pres;.: · · · · · · · · · · · · rm.84!1 
Protractor. A. w. il'hase . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.63!J Pulley. expansible. '['. KircbholI . . . . • . . . . . . . . . . . . . . .  601.660 Pump. M. L. G. Wbeeler .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.920 Pu�f:cD�;:lstf��. ������:� . .  �?��:��: . .  ���: . �: . .  �'. 601,6fi4 
ft����e.

 ge�iI��l�:�k: . .  Kitchen' rac'k: . . . . . . . . . . . . .  601,811 
Radiator, Jackson & Travers ... . . . . . . . . . . . . . . . . . . . .  601.H:)5 Radiator. steam or hot water� Jackson & Travers 601.656 Rail bond. J. J. Dainton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.707 Rail sustaining bar. W. Goldie . . . . . . . . . . . . . . . . . . . . .  601.645 
�:il:��t�����Jai'i.::rl.l��it�·. �?1�1.�.::::�.1:64�: �tm Railway si"nal. G. W. Green . . . . . . . . . . . . . . . . . . . . . . . .  602.004 Railway switch, E. J. Jenkins .. . . . . . . . . . . . . . . . . . . . . .  602.014 Railway switch actuating mechanism. W. H. Rouston . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  601.858 Railway tie. J. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.810 
::�taS.;�e-J��ej.:I: J. Allin . . . . . . . . . . . . . . . . . . . . . . .  601.766 
Reel carrier and feed cart. combined. M. & O. 

verv comprehensive article giviniZ" the detq.ils (If COD-
:����i�� o��ri:ln��r\rifs���i:�iC!(:rER'ici!� 1���: PLEMENT. No. 908. Price 10 cents. To be had at this office and from all newsdealers. 

�ED$1I�:::�60 � 
WILLITS AUTOMATIC H U B  BRAKE 

HAY 
CATALOGUE FREE. 

& WILLITS MFC. CO. , 
INDIANAPOLIS, IND. 

STERLI NC 
BICYCLES 

"BUILT LIKE A WATCH." 

Ref��!Fri�:g· ii-; ,;ciiines:· conden·"iii�· ,,;,iiei: ·and 601.807 B R 0 KEN B I CYCLES air COOling- apparatus for • •  J. Sedlacek .. . . . . . . . .  601.71G Refrigerator lunch box. A. Slomka . . . . . . . . . . . . . . . .  601,798 Register. See Cash rellister. ReJ(ulator. See Fluid pressure rec:ulator. Road� railway road bed, etc.� dustless� F. W. Mattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  602.023 Road roners� tongue truck connectIOn for, G. W. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601.819 Roaster. See Beef roaster. 
��i;,:'!ft.��m���U.·P:Rii88:::::: : ::::::::::::: �;� 

«(Jont\nued on page 255) 

are e x pens ive �  We, sel l a11 necessary tool s and materials, and can dupl\ca te any part when piece is mailed to us. Will mail you for 200. in iltamps a practical treatise� U How to Repair Bicycles," by competent authOrities, and a fully Illustrated oatalol{1le embracing tbousands of bargaID8 In tools, flttinltsand repalr
�

arts. 
THE FRASSE C • 21 Warren Street, New orll. 

© 1898 SCIENTIFIC AMERICAN, INC. 

Patto.'. IlouI'e Palntlnc Model (20,000 combina . 
tions) sent postpaid for ten cents. Book l '  How to Increa.�e 
the Size of Your House with Paint," and a M.aster Paint· er's Tinting Card for two-cent stamp. J We want a dealer 01" palntel" in every town to handle Patum's P�int� on liberal terms; it's a business in itself. 
JAB. E • .l'AT:i'Ul'iI CO., MUWBukee, WI •• , U. B. A. 

,;e. . 
"

MY OWN I' CYCLES 
with Patent Combined Automatlc 

I COaster and Brake. Coast with pedals statimtary and teet on them. Notbing 
... �. -' sotlnesince inventionofpneumatics. From Fact,nl'Y stTal"bt to Rider below jobbing prices. No 

Trash, No Job L ots. Send for CatalOgue and Special OJrer. F. S. BEAVIS, 48 B St., PEDRIA, ILL. 
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