
j'citutific �mtticau. 
�usiness anii '?PersonaL 

The charge for insertion under this head i s  On e Dollar a 
line for each insertion; about eiaht words to a line. 
Advertisements must be. received at publ-ication office 
as early as Thursday 1U01'l'ling to a ppear in the follow
ing 1.veek·s issue. 

�larine Iron Works. Chicallo. Catalogue free. 
.. L S." .lletal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner' Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mcby. Ober Latbe Co .• Cbal'(rin Falls.O. 
For bridge erecting engine8. J. S. Mundy, Newark. N. J. 
Spool & variety turning & printing. H. H. Frary, Wa-

terbury. Vt. 
FERRA CUTE Macbine Co .• Bridgeton, N. J. Full 

hue of Presses. Dies an� other Sheet Metal Machinery. 
Easy Experim'ts of Organic Chemistry. Book by Prof. 

Appleton. 60 cents. Snow & Farnham, Providence. R. I. 
Special and Automatic )1achines built to drawings on 

contract. The Garvin Machine Co., 141 Varick St., N. Y. 
Hub, spoke, wheel. bending, and handle machinery. 

Single machines Or full equipmenLs, by the Defiance 
Machine Works. Defiance. Ohio, U. S. A. 

frhe celebrated" Hornsby-Akroyd" Patent Safety Oil 
�],ngine is built by the De La Yergne Refrigerating �la
chine Company. Fo(t of East 138th Street, New York. 

'l'he best book for electrICians and beginners in elec
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publisbers, 361 Broadway, N. Y. 

l"T Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application. 

ORDINARY RATES. 
[nside PaKe, each insertion. - "3 cent" a line 
Back Page. each insertion, - - $1.00 a line 

IT'Far some classes of Advertisements, Special and 
Higher rates are required. 
The above are charges per agate line-about ei�bt 

words per line. This notice shows the wtdtb of the iine. 
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morning to appear in the fullowinll' week's issue. 

WO�tPan����e!�n�S 
time and money by using our 

Foot and Band Power Placninery 
SEND FOR CATALOGUES

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

SEBEC.&. F.&.LLS l\IFG. COMPAKY, 
695 Water St" Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER-
e�ting and valuable table showingthe number of patents 
granted tor the various subjects upon wbich petitions 
have been filed from the beginninJl down to December 
31. 1Sfl4. Contained in SC1ENTIFIC AMER1CAN Sup
PLEMF,NT. No.1 UU2. Price 10 cents. fro be had at 
this office and frow all newsdea,]ers. 

.POWER & FOOT I SHAPERS.PLANERS.DRILLS. 
L. AT H E S. �:cf�LN.f,,�,��P 2�T�mul��t� 
SEBASTIAN LATHE to. 120 CULVERT !oT. CINCINNAT I. O. 

L E A R N  BY MAIL. 

M ' ENGINEERING , t •1 . Elect., Mechan., Stationary, Marine, Locom., Civll. 

11 .�� 
• llf)ltt°t: MECHANICAL DRAWING AND MACHINE DESIGN � t. �'" Tuition Fee payable $2 per month. Text Books and 

Drawing Plates Free. Write for free S. A. Oircular, 

HINTS TO CORRESPONDEN'rS. 
Name!;: and Addres" must accompany all lette .. 

or no attention will be paid thereto. This IS for ow 
information and not for publication. 

References to former artic1eE or answers should 
give date of paper and page or numher of question. 

Inqnll'le" not answered in reasonable time should 
be repeated; correspondentE will hear in mind that 
some answers require not a little research, and.. 
though we endeavor to reply to all either by letter 
or in this department. each mUEt take his turn. 

Bn yer" wishmg to purchase any article not advertised 
in our columns will he furnished with addreBB es of 
hOUSE*! manufacturing or carrying the same. 

Special \Vrltten Information on matters 01 
personal rather than general interest cannot he 
expected without remnneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Book" referred to promptly supplied on receipt of 
price. 

Illineral>< sent 1:or examination should he distinctly 
marked or labeled. 

THE UNITED CORRESPONDENCE SCHOOLS, 
F. W. Ewal d, Gen. Mgr. 166 Fifth Avenue, New York 

r .... @� ��r�}�!a��!�:��! 
STILLSON WRENCH 

:���h 
Jft����i�����7����t�p!�� 

t
�:

i
�.��

t l�f p���� 
are drop-forged. Once tried, it is always used It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORTH MFG, CO., 20 Ol iver Street, Boston, Mass. 

"A TOlllo That Tolls of Tools," 

Pipe Threading Machines 
of Highest Merit. 

COMBINATiON BENCH 
and PIPE VISES. 

Catalogue containing inter
esting information free. 

Bignall & Keeler Mfg. Co., 
Box S., Edwardsville, Ill. 

THE 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
HaB th.ss Great Advantage.: 

The speed C8D be instantll changed from 0 to 1WO 
:�b:;;!d��� � S����itB�q!��:£:l;�I� sma.llest or largest drills within its range-a won
derful ecooomy in time and great saviDa 1D driB bre&k&e-e. Send for cata.logue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St" Rockford, Ill, 

BEST BE NCH LATHE 

-AND-
CUTTING·OFF MACHINES 

Both Hand and Power. 
Sizes 1 to 6 inches. 
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Bicycle handle bar attachment. W. C. Spiker ..... 614,774 
Bicycle lock, F. M. Bell ............................... 614,6(M 
Bicycle stand, D. B. Austin .......................... 614,431 
Bicycle stand, L. M. Campau... . ................... 614,442 
Bicycle stand lock, D. B. Aus�in .................... 614.433 
�I�j�l::���g��:�: �:�YI���::.:::::::·.·""""""",:·".: gIN:� 
Bicycle support attachment, H. T. Sackett . ....... 614,503 
Bicycle tread, E. B. Phillips ........... ............. 614,496 
Billet making machine, E. D. Ph\llips .............. 614,622 
Bin. See Grain bin. 
Blind, Venetian awning,J. G .. Wilson .............. 614,5P5 
Blotter holder, S. E. Barr ............................ 614,644 
Bobbin holder, W. E. Morton .............. ........ 614,488 
Boiler. See l4�urnace boiler. Steam boiler. 
Bottle, R. E. Morrison ................................ 614,487 
Box. See Annealing box. Match box. 
Box, F. L. Chase ...................................... 614,698 
Brake. Bee Vehicle brake. Wagon brake. 
Brake mecbanism, L. H. Goddu .................... 614,460 
��fcl.:�i

:lfe:g�fd'i��i�'tocl �i��W:F:iiiger8oii::.: �l1:m 
Bricks, tiles, etc., machine for maJting, J. Berry .. 614,690 
Bricks, tiles, etc., machine for moulding, D. 

Black ............................................... 614.606 
Building COllstructlOll, C. F. Etker ................... 614.449 
Bundle carrier. F. W. Goodspeed ................... 614,545 
Bung, J, P. Baumgartner ............................ 614.603 
Bung and tube, G. J. Habermann .................. 614,465 
Burner. See Fluid fuel OF oil burner. Gas 

burner. Hydrocarbon burner. Oil burner. 
Retort burner. 

Button, P. McEnany .... .. ......................... 614.490 
Button carding machine, W. E. Bennett ........... 614.786 
Button finishing machine, W. E. Bennett .. ....... 614,784 
Buttons for enameling. etc.. device for holding. 

W. E. Bennett. ................................... 614,785 
Cables, wires, etc., throu�h underground con-

duits, means for conveying, J. Wrigley ........ 614,597 
Can. See Oil can. 
Can lock. milk, H. F. & F. Leseman ................ 614,732 
Cane conveyer and feeding apparatus. L. P. 

Cohen ......................................... .... 614,647 
Car bolster, Smith & Davis .......................... 614,585 
Car coupling, P. H. Jacobs ........................... 614,501 
Car coupling, G. H. Lippmann ...................... 614,663 
Car coupling, H. C. Muddiman ...................... 614,48� 
Car coupling. C. M. Siever ........................... 614.505 
Car draw bar. railway, S. E. Secoy .......... , ....... 614,769 
Car fender. J, D. Hodges ........................ " .. 614.654 
Car indicator, railway, FJ. Cros ...................... 614,700 
Car wheels, lubricating, J. V. Hawkey .. " ......... 614,808 
Car�O��brr�,

f
¥fu��ri�� J��:��e���.�;:�::.��. ��: 614.709 

Carriage, ornamental baby, J. W. young .......... 614,685 
Carrier. See Bundle carrier. 
g!:,��idl:e 'l.J���:;lt::g�.e

r, w. Ulrich ........... 614,635 
Casket lowering device. Robb & Patterson ........ 614,768 
Cement kiln, Lavocat & Candlot .................... 614.730 
Centl"ifugal separator. continuous, H. D. Robbe .. 614,764 
Chart, adjustable Il'arment, J. L, Delory ........... 6H,703 
Checkrein holder. 1. M. �·isher ...................... 614,649 
Cigarette ends, machinery for finishing. J. S. 

B""man .................................... ....... 614,783 
Circuit breaker, W. L Crawford ..................... 614,794 
grri��e

a:t'i y'��sJ\�n�li��mpound, B. Benville .... 614,787 
Clock dial sasb, W. H. Wright ...................... 6U.523 
Clothes wringer, A. G. Carling ...................... 614.791 
Clutch. friction, G. R. Clarke . .  .................... 614,699 
Coat and hat hook, Johnson & Marsh ............... 614,476 
ggl�a�n�<lrf.,r;�:.�:.�:?:.���.��:::::::::::::::::: �U;� 
Commutator, J .. R. Grindrod ........................ 614,462 
Concentrator, pneumatic, A. M. Randolph ........ 614,501 
Concrete curb and gutter work, H. H. Wain. 

wright .............................................. 614,587 
Condenser tubes, apparatus for cleaning inside 
Con����If:i�i�W Sa��'i�:I�: 'if ii'. ·M8:,:viil::::::.: �U',�� 
Cooler. See Journal cooler. 
Copy holder, S. Stewart .............................. 614,515 
Corset, M. Stonebridge ............................... 614,681 
Corset cover,I. N, Fooks ............................. 614,650 
Cot, G. B. Meadows ............ ... .................. 614,566 
Coupling. See Car coupling. Engine coupling. 
cra���:a��

u
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Cultivating the soil, apparatus for, G. K. Spitzen-
berg.... .. .... .. .. .......... .... ........... .. ..... 614,512 
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Cultivator planter attachment. S. Brock ........... 614,437 
Cultivator, wheeled, C. L, King .... ,., .............. 614,727 
Curtain pole, W. Ostendor1l' ................... ..... 614,748 
Cutout, magnetic, L. Andrews ....................... 614,686 
Cutter. See Wire cutter. 
Cutter head, S. J. Shlmer ............................ 614,771 
B:�A�l

k��:iI�e�o���o�:F:'.r;,ri:y::::::::::::::: m:r� 
Dish washer and churn, combined, Whiting & 

Lillibridge ... ..................................... 614,522 
Display stand, H. Klein .............................. 614,479 
Distilling apparatus, .J. Stocker. . ... .. . ............ 614,776 
Ebv.::« ��'i���u:n:niou�i�����'i�:r::.· C: Dob-' 

6
U

,626 
son ................................................. 614,797 

Dray swing seat, J. W. Wilson ............. ........ 614,596 
Driving mechanism, F. Bordessoul. ................ 614,693 
Drum, E. Boulanl;ler .................................. 614,694 
Dye and making lt, indigo blue, R. Demuth ....... 614,538 
Eaves trough, H. Stripe .............................. 614,682 
Electric cables, manufacturing, S. Z. de Ferranti. 614,453 
ElectrIC machine or electromotor, dynamo, E. 

Cantono ............................... , ............ 614,808 Electrolytic apparatus, �'. A. Thum ................ 614,633 
Elevator or hOist safety device, C. M. Dissosway. 614,705 
Engine. See Steam engine. 
Engine coupling, traction, J. Zieber ................ 614,598 
Engine crank connection, steam, Newkirk &; 

Schmidt ... " . .  , . . . . .  " .. " . . . . . . . ... " . •  , . .. " .... 614,745 
Engine speed regulator, explosive, C. H. P. de 

Von...... .. .. ... ..... .... .. .. .. .... .... .. .......... 614,753 
Envelope, D. W. Stier ................................ 614,516 
Envelope. safety, M. Kroell ......................... 614.728 
Evaporator, F. X. Black et al. ....................... 614,607 
Evaporator, H. B, Schmidt .......................... 614,627 
Evaporator, brine, R. D. Miller ...................... 614,739 
Exhibiting case, article, J. J. Beshel. .... " ........ 614,691 
Extension banquet table, �'. H. Harding .......... 614,468 
Extension table, E. E. Pangburn .................... b14.751 
Eyeletting macbine, shoe. E. F, Sel ................. 614.668 
Fabric. See Shirred fabric. 
Farm gate. G. Feldman .............................. 614.540 
Faucet, W. R. 'l'aylor ............................... , 614,517 
�'ence post detacbable tip, M. Blanchard .......... 614.436 
Fence repair tool, wire, J. H. Major ........... " ... 614,563 
�:ria::.

e�!�natir������,. J
. H. Cundi1l' .••• . . . . .•• .•. 614,701 

�'ifth wheel, vebicle, M. L. Senderling .. " ......... 614,629 
Filter, 1. Kobn .................................. " .... 614,558 
Filter, Lindsay & Tonner." ........ " ........ "" .... 614,00 
Filter. D. P. O'Hanlon ..... "" .. ".""" .. "."" ... 614,619 
Filter, H, G, Rich et al. ............... " ............. 614,578 
Fire and burglar alarm, F. W, Bill .......... ...... 614,494 
Firearm, magazine, W. Mason ...................... 614.482 
Fireproof building, E. V. Johnson ............. .... 614,475 Fir\f:�: .. �?�����' .. ���: .. ����.�
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614,754 
Floor, W. H. Brown .................................. 614.530 
Fluid fuel or oil burner, L S. Elkins ................ 614,450 
III uid pressure regulator, A. E. Burnett, Jr ........ 614,441 
�:<;,��:�:.tE�L�6�Je;,·.·::.·.·:::::::.'.·.·:::.·.·::.·.·.·: .......... :: %U:� 
Fork, L. Goldfinger ................................... 614.651 

(7525) E. P. asks: 1 Is there any way 
in which a Geissler tube might be injured by too heavy a 
current from a static machine, other than by the admis
sion of air into the vacuum through a puncture in the 
glass? A. The vacuum in a tube always rises during its 
use; so ttJat after a longer or shorter time it becomes 
Impossible to force sufficient current through it to excite 
it. ThIS is due to the absorption of the matter remaining 
in the tube by the electrodes or by the walls of the tube. 
The tube may be improved temporarily by heating it 
either in an oven or by a spirit lamp, being careful not to 
heat it unequaily and so crack it. The better way is to 
buy tuhes with adjustable vacuum. several makes of 
which have been repeatedly advertised in our columns. 
Such tubes will last indefinitely. 2. How can I expel 
the moisture from saturated calcium chloride, so that it 
may he used again for drying purposeE? A. We know no 
way except by heat. 3. Is white obeliac varnish as good 
for the glass plates of a Wimsburst machine as the brown 
or orange shellac? A, White shellac is simply bleached, 
and mil serve as well as brown to prevent the deposi
tion of moisture on the plates of a static machine. 4. Is 
there any particular method of handling X ray tubeR with 
a static machine that will prevent them from hecoming 
punctured by the current passing through the glaBB? I 
have «reat trouble in tbis respect. A. Tubes are usually 
punctured because the vacuum becomes so high that the 
ihscbarge finds it easier to go through air and glass tban 
through the vacuum. Of course the remedy is to keep 
the vacuum down to its proper value. A tube must have 
a lower vacuum for use on a static machine than with an 
induction coil. Hence such machine. break more tubes 
than do coils. The wrher hfts tubes with adjustable 
vacuum which he has used nearly two years without 
trouble. 5. How many glass plate. 22 inches in diameter 
would a Wimshurst machine require in order to give good 
effects in X ray work? A. Large machines are made 
with 8ix and eight plates for piercing the thicker por
tions of the body. Less power than a good fat eight 
inch spark should not be cOlNidereli. A twelve inch 
spark i. none too .trong for the thorax, head, or thigh. 

INDEX OF INVENTIONS 

Water. Gas. and Steam Fit
ters'Tools, HiD,J!ed Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. IT'Sendjarcatalog. 

THE ARMSTRONG MFG. CO. 
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Furnace boiler, G. H. Watson." ........ " .......... 614,679 
Galvanic battery, Co T. Richmond ....... "" .. "". 614,759 
Game apparatus, J. O. yardley....... .. ............ 614,524 
Game board, E. Gerry.. .... .... .. .. .. . ............... 614,543 
Game device, E. F. Barth ............................ 614,434 

For which Letters Patent of the 

United States were Granted 

NOVEMBER. 22, 1898, 

AND EACH BEARING THAT DATE. 
lSee note at end of list about cupies of these patents.] 

Addin"macbine, M. T. Fisb ........................ 614,454 
Advertising arch. Dobson & Archibald ............ 614,799 
Advertising card, pOt�tal, '1'. Braley ................. 614,695 
Air, heater for expanding, J. Heimlich ............ 614,717 
Alarru. See Fire and burg-Iar alarm. 
Annealing box. Ii" Schwedtmann .............. " .. 614.76R 
Ax. O. Oblson ......................................... 614,74, 
Ax bandle clip. H. Zoptl .............................. 614.525 
Axle arm. lubricating. E. D. Jves . . . . . . . . . . • . , ..... 614.656 
Axle, mine car. A. Conwell et al .................... 614,444 
Balloting macbine. W. M. Dougherty .............. 614.800 
Bandage, W. H. Jobnson ............................ 614,477 
Battery. See Galvanic battery. Secondary bat-

tery. 
Red pan, H. Allen .................. � ................. 614,526 
Beet root cutting machine, H. P. Dyer ............ 614,«6 
Bell base plate, bicycle, H. N.Gale .. " .. "" .. " ... 614,805 

R O U ND OR 
SKI 

l!"If�3�3. accurately made. 
cS\pacity ,than any 
chuck. Set screws of 
ble steel All nuts case
bardened.Dropforged steel 
wrench with �acb chuck. 
Hold� stratgbt or taper 
work Cnn be instantly ad-

BridKeport, Conn. 

BASE 

�'llr���'if�����r�'g�,·�'i."J'r��tli" New Britain, Conn, 
TRANSITS ANn LEVELING INSTRUMENTS. 

�l�'�h!b POCKET LEVELS 

Sizes, � and a� Inches. Prices, 40 and 50 cents. 
Far Book on the Leve!. 

C. F. RICHARDSON & SON, 
P. O. Box 9"", ATHOL, MASS., U. S. A. 

Game or toy device, F. Gatward .................... 614,542 
Garment stretcber, A. B. Pritchette ............... 614,667 
Garment supporter, P. Mullane ..................... 614.570 
Gas burner, electric lighting, J. M. Anck .......... 614,528 
Gas, etc .• burner for acetylene. J. A. Vincent ..... 614,636 
Gas burners, mantle for incandescent, C. Killing. 

614,555, 614,006 Gas generator, acetylene, L. S. Buffington ......... 614.439 
Gas generator, lOcetylene, G. L, Harvey ............ 614,652 
Gas generator. acetylene, Mace & Keough ........ 614,664 
Gas Il'enerator, acetylene, D. 8, Williams .......... 614,1m 
Gas lighting device, C Kilhng ...................... 614,557 
Gas or vapors, art of and means for lighting, A .  

Simonin!. .................... " ...... " ............ 614,583 
Gate. See Farm gate. 
Gate.J. Billingsley ......... " . .  " .. """ .. ,, ....... 614.736 
Gate, J. LanlZesen .................................... 6](.56(1 
Gate, W. R. White .............................. : ..... 6H.�2 
8::�i�����.�Ife�����;. ����. � .�e

���.
:: .

.
.
.
. ':.':.':: �l::gl� 

Generator. See Gas generator. 
Glass beveling machine. M. Johannet ............ . 614,811 
Glass cylinders, apparatus for manufacturing, A. 

Humphrey ........... .... ........................ 614,61, 
Glass pipe. process of and apparatus for anneal· 

ing, J. W. Bonta .................................. 614,,29 
G
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Glove fastening device, W. B. Murphy ............. 614.817 
Grain bin, 0, Hot! ................... ................. 614,549 

(Continued on page 366) 
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Hon. Thos. B. Reed, 
�pea.ker of the 
House of Representa.fi<ves. 

... 

U Congressional 
OratorJ.u 

... 

Tnr: YOUTH'S 
CO�PANION 

For the 'Week of Dec. 8. 
This article will be interesting 

for its delightful reminiscence 
and anecdotes of the great ora· 
tors of Congress. 

... 

THE COMPANION CALENDAR 
FREE to New Subscribers. 

This is the most beautiful 
holiday gift ever presented to 
Companion readers. It is litho
graphed in 12 colors, enriched 
by a border of raised gold, and 
is suitable for a permanent 
household ornament. 

EVERY NEW SUBSCRmER 
to th.1899 vol""'" who _cia $1.1 D at once, 
mentioning thil paper or cutting out &114 
enclo,ing thil alip, will receive The Comp&D· 
ion every week from the time of lubacrtptiolL 
to January, 1900. ThU oft'er Includea the 
beautiful Doubl. Holiday Numben and Th. 
Comp&Dion Calendar. A more appropt1&te 
holiday gift cannot be choaeD. :ilL 1&5. :- .... , 
PERRY MASON &: CO., 1IotI ... M_. 

THE INLJ\ND P�INTE� 
The leading technical paper i n  the world devoted to 

the printing industry, in each month's issue ta.stefully 

Serves Fresh Matter 
of trade and professional intere8t to printers, publishers, 
illustrators and designers, paper makers, advertisers and 
others. Every department covered by experts. Over 100 
pages In each issue. Illustrated by all known modern 
methods • . Price, 12.00 yearly; single copies, 20 cents. 

THE INLAND PRINTER CO., 212·214 Monroe St •• CHICAGO. 

SOLD EVERYWHERE. 
Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (Barbers'), 

6 �ound Cakes, lib" 40 cts. Exquisite 
also for toilet. Trial cake for 20. stamp. 

HIGH GRADE W�R��G MACHINERY 

I 
Single Machines or Com� 

plete Equipments for 
. Any Class of Work. 

Y OUT Correspondence is Solicited. 

.... 
lIT lllustrat"a�p¥t�;W�n

ani.l Prices Oil 
o J. A.FAY&.CO. 

10-30 John St., CINCINNATI, OHIO 

The Queen Acme No.5 Microscope 
NEW MODEL AS PER CUT. 

The Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and accurate adjustments and optical 
excellence. With obje<ti vesgiving from 
50 to 500 diameters, in m.e, �H.'i.OO. 
Send for new Microscope Catalogue B. M. 

QUEEN & CO., INC. 
1011 Chestnut St., Philadelphia, Pa. 



J £itutifi£ �tUtri£au. (DECEMBER 3, 18<)8. 
Grain binder, p, Hanson" , , , , , , , , , , . , ,  , • .  , ,614,(66,.61U67 1 
GrubbingIDllcbine. W. H. Spa,nier . . . . . . . . . . . . . . . . . .  til4.510 
Gun. spring air, Ca1kins & I.indberg . . . . • . . .  614.531. 6U,,532 
Gutter former, H. A. !tiley . . . . . . . . . . . . . . . . . . . . . . . . . .  614,624 
Hammer. drop, }t�. , C. Billings . . . . . . . . . . . . . . . . . . . . . . .  til4.692 I Boliaaij Suggestions TH E CYPH ERS 

Incubator and Brooder 
Hammock. J.  g .  Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fil4,ti21 
Harvester. A. }�. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  " 614,tiW 

The Only Practical System of I ncubation. 
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s
: . .  ':.�.��:.

r 
. .  � . . ���.a::.: 614.tti9 

MoistUre Self-Supplied and Regulation Ab
solute. 'Produces �trong, Healthy Stock. 

Hasp fastener. Jacobs &. Carmody . . . . . . . . . . . . . . . . . .  614.552
1 

GOES FREIGHT PREPAID. 
1 8 9 8  E D I T I O N . Hat box stay flange J .  Zipfel, J r . . . . " " " " , ,  . . .. .  1614,78(1' 

EXPER IMENTAL Heater. See Water heater. 

S C I E N C E Heating apparatu�. steam. M. Leitch . . . . . . . . . . . . . .  614.008 1 SewJ lOc. for fuUy lUustrated Catalogue to the 

CYPHERS INCUBATOR CO. 
Heddle, switch, J, ShiHll . . . . , . . . . . . . . . . . . .  " . . . .  " . . . ,!14,W. BOl[ za, Wayland. N. Y. 
Heel.· boot or shoe sprl[lJ!� 11 .. . J ... Barber . . . . . . . . . . . . tH4.688 

By GEO. M. HOPKINS. }ig���
n
�:n�';.�t�,�(8��p��!.

Keys . . . . . . . . . . . . . . . .  614,792 

Simpl�x tim� RtcOrdtr. 20th Edit ion Revised and Enlarged. ���:�:g��.r:�:���e�d.��
i
��: �:orJ�ll��.��:::::::::_:� �i!:� 

9 1 4  Pages, 8 2 0  Il lustrations. Horseshoe, soft tread, G. Wertz . . . . . . . . . . . . . . . . . . . .  614.5�1 

Price $4.00 in cloth : $5.00 in half morocco, postpaid :i�t� ���f�l��sKid�·r ':tmd�):,·w::.:: . ... :: . . .. ::::: .. : .. ::::. �}i:�� So named because it is simple in con-
�mr.ic"a���� 'ti�;��r�A��:��::g:nt \;��.

s cuj.j.;'ii: �}t:l� stroction, simple in operation and simple 
THIS is a book full 

of inrerest and value 
for 'i' e a c h e r s ,  Stu
dents, and () t h e  rs 
who desire t o  impart. 
or obtain a practical 
\,nowledge of Phys
ics. This s p l e n d i d  
work gives young 
ond old somethin�' 
worthy of thou!?,ht. 
It has i n  11 u e n e (, d 
thousands of men in 
thechoice of a career. 
It will �ive anyon". 
young or old, infor
mation that will ell.  
able him to compre---
hend the great im· 

provements of the 
day. It fu rn is h ('8 
suggestions for hours of instructive recreation. 

Send for large Illustrated Circular 

and complete Table of Contents. 

_ e _ e _  

MAG I C  
Stage I llusions a nd Scientific Diversions, 

I ncluding Trick Photography. 
By A. A. HOPKINS. 

Ice, apparatus for making clear C�I1, J. E. >limon .. 6U, .. ll of record. Saves maximum of time With 
i�������':!'a�'3���':,':ie?: �.;r!;�i�:J:\j: S"News';ti;.: �}t��� minimum of labor. Registers by the push 
lndexin!( device for typesetting machines, K �'. of a button-nothing more. One hundred 
lnd!�����: "see C�r' indic';io':: 'Speed 'iiidicator: " 614,609 men can register in one minute on one Re-
Injector, Park & Williston . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,7,>2 \ corder. Adapted to large or small con-
i�t,ww�lid;g:i.�:tr,n�;chtenia:g: : : : : : : : : : : : : : : : : :  .. : �}!:m cerns No keys, checks, cards, tape or ink-
Insulating blocks, apparatus for constructing, J .  _ .  ribbou. For simplicity, cOlnpactness, dur-
Inv�tla�����'1:E: Saiiord":::::::::::::::::::::::::.: �1!:7ful ability and quick registration absolutely 
Iron. E;ee Sad iron. . without rivals. 
�
r
:���

tlg�e
s���'.','iI1aJr: Sktnner . . . . . . . . . . . . . . . . . . . .  614,507 

Fun de.criJltion .tllr the lUlkiny. ARK NOW. .Jars. device for facilitating openin� of preserve. 
A. Schiller . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  614,579 Heywood Brothers & Wakefield Company, J oint ring in combination with iron or steel. 
bronze or copper, C. J. Gustafson . . . . . . . . . . . . . . .  614.464 1 95 C A N A L  STREET, NEW YORK . 

�f�
na��i:i
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�.

orris . . . . . . . . . . . . . . . . . . . . . . . . . 614,486 N. B.-Fm· prices, state 1lUmber of your employe8. 
Knife. See Linotype machine knife. 
Knitting machine. straig.ht. C. H. Aldrirlf;!e . . . . . .  _ . 614.599 
Labeling machine" bottle. Beauregard & flooding til4.6R9 
Labeling· machine. buttle. A. Siegel . . . . . . . . . . . . . . .  614.772 
Lamp. acetylene !las. L. S. Buffington . . . . . . . . . . . . .  fil4.6HS 
Lamp. acetylene gas. D. S. \Villiams . . . . . . . . . . . . . . .  til4.592 
Lamp. acetylene gas generating .  L. S. Buftingtun fi14.440 Lamp banller. electric. J. E. Mayo . . . . . . . . . . . . . . . . . . 614.484 [ 
Lantern. H. G. Mill�. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  614.4B.� 
Lantern. C. M. \Vidrig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,5!Jl l 
Last with spring connection. divided. E. L. God-ing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.461 J.latc� for wae:�ms. end g;:tte. I.I. Pfeiffer. Jr . . . . . . . . t}14l758 1 

_____________________ _ Lathmg machme. D. J. t:barbonneau . . . . . . . . . . . . . .  614,44a 
l.linotype composing machine. T. P. Ritzema . . . . . .  614.762 " Linotype machine justifyiu): mechanism, W. J . , American- H u n n i n gs " 
I'in�'{y': ,:;�I��·ii;e· k·�;fe: ·G:A: ·Biiies: : : : : : :  : : : : : : :  �U:� T E LE P H O N ES. I.inotype machine moulding mechanism. Lock & 

P lace . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,562 
�68 pages. 4�O illustrations. Price, $2.�O. Lin

�rlh
e . .  ����i.��; . �����.l��l.� . ��. ��.�����l.' . . �'� . �.'. 614.590 

Transmitters, Magneto Bells and Tele
phone Switchboards. Over �OO,OOO of 
our telephones in successful operation. 
�rS3!i�� �tU:te

an
��h

Y 
o�

e
��!�

e
:��'th�� 'I'big work appeals to J.Jinotypo-machine trimming mechanism. Wich & 

old �nd young alike. and Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iil4,58S, 6](.589 
it is ·one of the most at- Linotype machine viRe jaw. Ire1and & Wich . . . . . .  614.550 
tractive holiday books of Linotype or fluulogous machines. ejector blade 
the year. 'rbe illusions for. 0 .. V. Sigurilsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614.582 
arB illustraten by the f��4��a����:t�i��':,PR���t�lStldg:n.���I.i����.;

.
: :  '.: �t�� 

r���e:�Jl��� �ip����a6f Loader. conveyer and un loader. automatic. G. 
the tricks are, in many M. Wheeler . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.640 
caseS, furnished by the Loc

l��k�
ee Bicycle lock. �icycle stand lock. Can 

. �:f.:!!�
i
g:J��j;::i�g� �:r�� Locomotive frame brace. D. A. Wightman . . . . . . . .  614.641 

stage illusions. fire-€·at,- i t���tbc::��t�
a:r

v��t d�l����er: ·ii . . �i' Perkins'. '. '. '. : �lt�}! ing, s w 0 r d-swallowingi Malt germinating and drying drum, H. Raetzell . .  614.49!.} 
�
e
�t:

i
l�:

u
��len� in�}n�, l\latch box. J. A. Montgomery . . . . . . . . . . . . . . . . . . . . . . 614,740 

automata, curious toys, Me:lsur\Of;! vessel. W. H. Cloud. . . . . . . . . .  . . . . . . . . . .  614.6'46 
stage e1fects, photograpb- Meter for water, etC .. A. E. -Dobbs . . . . . . . . . . . . . . . . . . 614.7(y( 
ic tricks arad the proJec- Mill. See Stamp mill. 
twn of ' mOVIng photo- ' Mineral separator. and concentrator. dry. G. II . ... 
graphs are all well de. �atter80!1" " " " " " " " : " " " " " "

': " " " "  . . .  614,�� � 
scribed and i llugtrated. , MotIOn. deVIce for convertIng. H. R. Bud . . . . . . . . .  �14,6:l!) 
makinlZ a band�ome VOl- I Mouse-t,:a.p, H. Y. Armstrong . . . . . . . . . . . . . . . . . . . . . . .  ti14.4.� 
ume. It is t a steful l y  �nstrument. O. f'edersen . :  . . . . . . . . . . . . . . . . .  614.70.1 
printed and bound. Instrument indICator, strmged, J .  C. St. ,..,.._ 

sine-Ie line or metallic circuit and number of 
telephones to be used on one bne. IlTSefld. for catalogue "S. A." 

AMERICAN ELECTRIC TELEPHONE CO., 
1 7 3 South Canal St., Chicago, 111.  

Manufactory E"tabli"hed 1761. 
LEAD PENCILS, f:OLORI'JD PENCILS, >lLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENf'IL CASES IN SILVER ANI) IN 
GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND AR'l'ISTS' MATERIALS. 
78 Reade Street. New Yorl(, N. Y. 

Manuf"actory E"tabli"hed 1761. 

A New Idea in Trunks 
The STALLMAN DRESSER TRUNK 
is constructed on new principles. 
Drawers instead of trays. A place 
�y�c

e
:.

er
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i
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r
rc�:8��i!, i!: 

��:��o ���:t��ba
a
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Sent a Q D., with privilege of ex
amination. Send. 2c. stamp for illus
trated catalogue. 

F. A. STALLMAN, 
6 I W. Spring St.. Columbus. 0. 

Buy Telephon 
THAT ARE GOOD-·NOT " CHEAP THINGS," 

The ditference in cost is little. We guarantee 
our apparatus and guarantee our eustomers 
against loss by patent suits. OUI' guaran· 

tee Wld instruIDents are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St .. Chicago, 
Largest Manufacturers 0 f Telephones 
exclusively in the U nitea States. 

WELL DRILLING 
Machines 

Over70 sizes and styles, for drillIng eltber deep or 
shallow wpUs in any kind of soil t'r rock. Mounted 
on wheels or on siUs. With pngin(lf� Or horRf> powers. 
Strong. simple and durable. A ny mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
ACknowledged h

bY the Nail driving' n�a'cliiiie box: c: M: ·BarMrd·. : : ·. :  ... : . . :: ��t7� profesatOn to be.t e ��� ygg�,
p
W.

m
������g�i�:: ��:: : :  ::: :  ' : : : : : : : : : :.: �U:�� STANDARD WORK ON MAGIC Nut threadtngmachine, F. A. Meischller . . . . . . . . . .  6H,567 

Oil burner, J. C. Dupee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,801 IT Circular of Contents and sample 
illustrations free upon request. 

Oil can, A. C. Hougland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,720 
Ores. method of and apparatus for treatIng. J. G. 
ovrn��a

u
���;8: obe'iieiiJ' & ·Bra;;iib·eck.'.·::. ·.·.':.·.·::.: �u:m 

g;,���d���
i
��ia�c�.

r
��l.·'R('e::::. :::::::. :::::::::.: �U:� 

C
.

hal'n.rt::j.EL TING of Various Styles, ELEVATORS, GONVEYORS'� 
COAL MINING aDd HANDLING MACHINERY. 

The J E FFREY M A N U FACT URINC CO., COLUMB US, 0. 
pr Send for lault compleU Catalog1M'. New York Branch, 41 Dey Street. 

_e_e_ 
THE SCIENTIFIC AMERICAN 

�y�lQ��Qi' �rRe�ei,�a, Notel, & �ulriu 
1 2,500 RECEIPTS. 708 PAGES. 

Price, 5 5 . 0 0  in  Cloth ; $6.00 in  Sheep ; 
Hall : Morocco. Postpaid. 

T :o�� h���\; 
been on the rnm'
ket for J1e" rly 
�ix years. and 
t hc '1emand for it 
has been so lITeat 
I hat twelve edi
tiolls have been 
('ailed for, 

The work may 
be reB"arded as 
t.he prod uct of 
thn studies and 
p r <I e t i c  a I ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor
matioll given be
ill!?, of the high
est value,arrang
ed and condensed 

$6.60 I n  

in concise form. _ . .  convenient for re�dy use. Almost every mqUlry 
that can be thought of, relatin� to formulre used 
in the various manufacturing industries, will here 
be found answet'ed. 

Those who �re eng�ged in �Imost �ny br�nch 
of industry will find in this book much that 
is of prnctical value in their respective callin�s. 
Those whO �re in se�r('h of independent business 
or employment, relatin� to the home manufacture 
of salable �rticles, will find in it hundreds of most 
excellent suggestions. 

� Send for de,.c.riptive circular. 

__ e_e_ 

A ��MPLETE ELE�TRI�AL LI�RARY 
BY PROF. T. O'CONOR SLOANE. 

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTR ICITY. 

Foe the stu&nt, the Amateur, th� Wor/(3hop, the Electri
cal EWlineer, Schools and Colleges, 
Comprising five books, as follows ; 

Arithmetic of Electricity, 1 3 8  pages, -
flectric loy Making, 1 40 pages, 

Ozonizing apparatus, A. S. Ramage . . . . . . . . . . . . . . . . 614,500 
Paper fastener, S. 'l'ucker . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,520 
Paper making machines. rotary suction box for. 

J. W .. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,714 
Pawl and ratchet device, G. H. Hasey . . . . . . . . . . . ... 614.470 
Pen, fountain, W. W. Stewart . . . . . .. . . . . . . . . . . . . . .  614.6.'lO 
Piano attachment. A. }I�. Florey . . . . . . . . . . . . . . . . . . . . . 614.456 
PIl10W attachment for hammocks or chair backs, 

I. ]oJ, Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,620 
Pipes. pneumatic p1ug for water or waste, A. Pal-

las . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  614,749 
Plow, M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,790 
Plow and cultivator. W. D. Harris . . . . . . . . . . . . . . . . . .  614.715 
Plow, double shovel, J. W.�Nea1. . . . . . . . . . . . . . . . . . .  614,573 
Plow lifting attacbment, O. O. Fjeld . . . . . .  , . . . . . . . .  614,455 

DON'T S EW O N  B U TTONS ! • Bachelor's Buttons made .II\�!II!I �IIIIIIIIIIIII' wltn I ID p r o v e d  Wa"h-
�. � �rp�: i�:�Y� Flr�����ft� 

tie lever-they hold like grim I I ' �:��lc�
ut

r!�tlt;'��:a= 
::,,'it� d

ftf:s:�at�:U��h��-
ing collar buttons and other I .. useful novelties made with 
these fast.eners, free on request. 

American Rinlr Co ., Box p, WaterhurY, Conn. 
Plugging of holes. device for air tight. W. H. Ha-

worth. . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  614,547 ACETYLEN E APPARATUS Plumbing implement, E. Reineking . . . . . . . . . . . . . . . .  614,577 
Pole. carriage. W. W. Schultz . . . . . . . . . . . . . . . . . . . . . . . 614,767 Acetylene number of the SCJENTIFJC AMERICA ', Sup-
��!:�

ti
s
l
e�

w
����'g;e�s-.lb

lder . . . . . . . . . . . . . . . . . . . . . . .  614,472 PL�M t!;NT, describing, with full illustrations, the most 
PrintinO' and collecting or assembling numbered recent simple or home made and commel"cial apparatus 

h "" A k for genemting acetylene on the large and flmall scale. c ecks or lea.ve� E. . Hen Ie... . . . . . . . . . . . . . .  614.809 The gas as made for and used by the mlCroscopist and Printing machine. �. Fischer . . . . . . . . . . . . . . . . . . . . . . .  614,541 student i Its use In the magic lantern. 'l'he new French Protector. See SkIrt protector. Trousers pro- table lamp makmg its own acetylene. Contained in tec�or. . 
� SCIE.:NTlFIC AM�RICA1S' SUPPLEMEN'l" No. 1057'. PulverIzer, J. W. RIgg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.7.61 Price 10 cents prepaId by mail. For other numerOus Pump attachment. West & �owan.. . . . . . . . . . . . . .  . �14.�! valuable articles on this subject we refer you to pafle21 pump.pres�ur� re�lator. alT. A. �. Carver . . . . . .  �14.�-l..1 of our new 1897 gupplement Catalogue sent free to any PumpIng rI�gmg. 011 well. W. WrIght. . . . . . . . . . . . . . �14,�R4 address. MUNN & Co., 361 .8rDadway New York. Punch makmg apparatus. A. J. Bradley . . . . . . . . . . .  h14,.89 

PnnchinJZ and shearing. machine. O. O. Hatleli . . .  614.716 
Puncture c]osing compounds, self discharging 

receptacle for , W. P. Allen . . . . . . . . . . . . . . . . . . . . . . 614.643 
Puzzle. R. M. Sbepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,770 
Pyroxylin compound. J. H. Stevens . . . . . . . . . . . . . . . .  614,514 

I Rack. See W ire rack. 
Radiator base, steam, A. J. Bayley . . . . . . . . . . . . . . . . .  �14,�18 
RaIlway cattle lillard, J. J, S,vley, Jr . . . . . . . . . . . . . . .  614,506 
Railway conduit and electric current conductor. 

surface. A. Petzen burger . . . . .  ' . . . . . . .  , . . . . . . . . . .  614.,1)7;; 
Railway tie. W. S. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti14.638 
RaIlway tie, metRllic, J. M. Hoon . . . . . . . . . . . . . . . . . . .  614,614 
Recorder. See r.J.'ime recorder. 
Reflector, lamp, W. Leuckert . . . . . . . . . . . . . . . . . . . . . . .  614,73.1 
Reflector, post Visual, A. Taylor . . . . . . . . . . . . . . . . . . . .  614,673 

ELECTRIC 
RAILWAYS 

$3,50 to $7. 

Reg
��:;�Jre 
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e ��:� ��������'re�I�� SELF-OPENINO and ADJUSTABLE. 
tor. die head on the market. Some ad-Retort burner. M. F. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.458 over "otbers." vlz. : Tbeyare 

Rolling stock. H. J. Caillet . . . . . . . . . . . . . . . . . . . . . . . . . .  614.697 i stronger, wore compact, have no 
�:�J

r
8�s�: �·O':F�;�eil: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �lt�� p�, ar� :r�:�r��:!by:. �d
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Sash and frame. window. E. G. Kendall . . . . . . . . . . .  614';)54 are ri$Zht. IT" Send{,or descriptive circu-Sash balance and lock, O .  Vanorman . . . . . . . . . . .  : . .  614.779 tar " 8  A." Our die eads are furnished 
Sash fastener, D. I.J. Moore, Jr . . . . . . . . . . . . . . . . . . . . . .  f114,74l in sizes �uUable for cuttin� threads from 
Sawmill dog, A. D. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,815 No. 17 WIre !(auge to 6 1nchee diameter Inclusive. 
�������, �ee

EwIf:i3g�t�c�een: " " " " " " " " " " ' " 
614,810 CEOMETRIC D��1k CCd�RCH����vL�Ld;; ���d, 

Screw operating.implement. C. E. Francis . . . . . . . . 614.804
1 
EUROPEAN AGENTS :1 wHlTE, CHILD ... SENEY:Vleuna.Aultorla. 

Seal, E. Tyden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  611,634 
Seat. See Dray swing seat. 
second

.

arY battery, N. H. F:dgerton . . . . . . . . . . . . . . . .  f14.539 \ Oster Pat. AdJ'ustable Stocks & Dies Seed delinting.machine. cotton. T. C. Black . . . . . .  614,435 
Reparator. , See Mineral separator. They are light in weight, dies 
Sewers. automatic gate for flushing. S. S. Tilton .. fn4.675 made of the best tool steel� 
Sewing machine. F. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,t;':;7 stronJZ 
SewinJ.( machine loop retainer. F. J. Freese . . . . . . . .  614.457 1 dies, cut 
�ti:j��l�t����:i�lL��g�r�)�f���s�.·MC·F�·ddi�i ·& 614,802 . rE:

r
���k 

Lucas. . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,74.2 i back over 
Shaft coupling, �'. H. Richards . . . . . . . . . . . . . . . . . . . . .  �14.5!l� I Each set of 
8hlrred fabrIc, P. J. Dempsey" . . . . . . . . . . . . . . . . . . . . .  614,60H I dies cuts two distinct sizes. 

A FIRM GRIP 

TYPEWRITERS 
HALF PRICE 

'Ve will sell }'ou any typewriter 
made for oue half regular price, 
many for one quarter. Every rna
chiue guaranteed in perfect order. Tl'PEWRITERS SOLD, REN'fEU, EX. 
tJHANGED. Sent anywhere with priv
ilege of examination. Send for Ill. 

. . ustrated catalogue. 
Wational Typewriter Exchanll:e, g\!����;;. •• BEST MACHINES 

tor DRYING Grain, Sands, Clays, Fert 1 tllizere, Colfee, W

. 

et Feedt'J Chemlcalft 
U\'i'Lt'11t'8 C!';id Ctif'AN2:l:.,� E 
ar SewJ lor 6th lllustmted Catalogue. 
S. E. Worrell, Hannibal, Mo., U. S. A. 

CONTRACTS WANTED. 
To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mig. Co., Racine, Wis. 

·���3�1,. � .  �,�,�f,:::::, ,I: " 
� �- �----� , � .. �� .. �--��.::� ... ,:-, , E, A. BURGESS CO., 67 Court SI" New Haven, 

Conn ..  U, S. A. Box Nailln..: and Trimming 
Machlnp.s, Cash and Bundle Carrlers, Display 

, 
Ftxtures. lnventious l'erfected, Manufactured ",. amI Placed on tbe Malket. Portable Extension 

_ ----.: "Junket" Booths and Cabinets. 
- . -' L. A. HOLMES, Mgr. SeruL for 1I!t£S. Catalog" •. 

$ 1 .00 
1 .00 
1 .00 
3.00 
1 .0 0  

P. o w  t o  Become a Successful Electrician, 189 pp. 
�tandard Electrical Dictionary, 682 pages, 
E 'eclricity Simplified, 1 5 8 pages, 

�M�r:;�: rt�!t���':: : : : : : ' : : : : : : : : : : : : : : : : : : : : : : :  �1g� C1e��I::3.
"'O"b':o�U�8.A. 

Shoe form, pneumatic, E. L. l:'mith . . . . . . . . . . . . . . .  614,508 1 THE OSTER MFG. CO. 

�rr;��g���
ec
h
t
ri�s!!�I�'b:a��r:!

e
for' use' 'iii: ' P: F: 614,481 -:=--:-=----------------_________________________ _ or Tbe above five books may be purchased singly Mahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61(,7!l6 \ P H  0 N 00 RAP H S .A. ..... 0 RAP H O P  H 0 N ES at the published prices, or the 8et complete, put up in  a Sparl, arreRter • .  J .  Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . 614.580 ' � � Sm&�\��! 1'�'iR�gi�eai�i,':i�

he�a1° r:;tu���
s 

g:iC!�� ��m ������,i�',:r A�'W:��itb: : : : : ' : : : : : : : : : : ' : : " : :  �U:� They Sinlr. Talk, Laulrh, Play and Record 'your own 
Five Dotl�r8. You save ,n;r ordering the com� I Spinning and doubling cotton, apparatus for. T. "' 1  �ce Voice. Ideal machine Cor home entertainment. 
�l�� iriiI8r:::�::!�m� ��!:?Or�:ly���:�f°:O�� II SPi:�i��

o
��ch'lnery ' 'traverse' " i;�r" 'aci'uating 614,681 820. R:;r��

n
l
f
g���:n�

l
�:!!i;s ����d.c

a
�

i
l§�,�

a
j;:b��= tents of each of the above books. mechanism. J. H. Rawlins . . . . . . . . . . . . . . . . . . . . . . .  614.571) 

I Sprayer. F. W. Nettleton . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  614,744 
b�kl�t� ,?�w

a
toT�:i�g

R�����7r send for free 
M U N N & CO.,  PUBLISHERS, ���

a
��ftl':"�a����'1

d
k'::'y3���.�' . .  �:.�: �·��.��: : : :  �1UM .' 

Office of the SCIENTIFIC AMERICAN, l Stand. S!,e Displ'!y stand. " • H AWTHO R N E  &. S HE B LE, 

361 BROADWAY . N EW YORK. 
Steam bOIler, J(��;'� '� '� ·

mi· 
.. · . . . . . .  614,,0. 

P��A.�::::;�h;:=U: S:.�, 
A. 
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