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HINTS TO CORRESPONDENTS. 
Names and Address must accompanv all letter. or no attention will be paid thereto. Tills is for Oill information and not for publication. 
References to former articles or answers should give date of paper and pa� or number of question. 
Inquiries not answered m reasonable time should 

be repeated: correspondent,., will bear in mind that !§ome answers req nire not a little research, and. though we endeavor to reply to all either by lettei or in this department. each must take his turn. . . Hilyer .. wisbing to purchase any article not advertised 
in our columns will be furnished with addresses of houses manufacturilll( or carrying the same. 

Special 'Vrltten Inrorlnatlon on matters 01 
personal rather than general interest cannot be expected without remlmeration. 

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

Books referred to promptly supplied on receipt of price. 
[Uinerals sent for examination shonld be distinctly marked or labeled. 

t7389) E. A. L. asks: Will you pub
lish a formula and directions for making library paste? 
A. 1. Tragacanth, 1 ounce; gum arabic, 4ounces; water, 
1 pint. Dissolve, strain, and add thymol, 14 grains; 
glycerine, 4 ounces; and water to make 2 pints. Shake 
or stir before nsing it. Swell the tragacanth in cold 
water. 2. Rye dour, 4 ounces; alum, � ounce; water, 
8 ounces. Rub to a smooth paste, pour into a pint of 
boiling water, heat until thick, and finally add glycerine, 
1 ounce; and oil of cloves, 30 drops. 3. Rye flour, 4 
ounces ; water, 1 pint. Mix, strain, add nitric acid, 1 
drachm, heat until thickened, and finally add carbolic 
acid, 10 minims ; oil of c)(,ves, 10 minims ; and glycerine, 
1 ounce. 4. Dextrin, 8 parts ; water, 10 parts ; acetic 
acid, 2 parts. Mix to a smooth paste, and add alcohol, 2 
parts. This is snitable for bottles of wood, but not for 
tin, for which the first three are likewise adapted. 

2,000 per minute ; the voltage, 40. 

�()vertigements. 
ORDINARY RATES. 

Inside Page, each in8ertion� • ,.. a cents a line 
Back Page. each insertion, - - $1.00 a line 

W-For some classes of Advertisements. Special and 
H.iqher rates are required. 

'11he above are charges per agate line-about eight words per line. 'l'his notice sho"Vs the width of the iine. 
���se�� �t ��t�t.h�er�t���a:�f: {fnal, g;�e����: ment, as the letter fress. Advertisements must be 
��;�1�� t��p����if: tig� f3��in� :::lls �s8���urSl1ay 

W09t!u��P.!���e!�nB���S 
time and maney by using our 

Foot and Hand Power Placnlnerg 
SEND FOR CATALOGUES

A-Wood-working Machinery. B-Lathes, etc. 
SENECA FALLS MFG. COMPA1fV. 
G95 \Ya 1 er St., Seneca 1'a1\5. K. Y. 

. PCWER & FOOTI SHAPERS.PLANE.RS.DRILLS. 

... AT HE S. �:��lrpL,,�,��� ��;�!L[J�ul��f� 
5E.BASTIAN LATHE. GO. 120 CULVERT 5T. CINCINNAT I. 0 

THE UNITED CORRESPONDENCE SCHOOLS, 
F .W.EwALD, Gen.Mor. 154,156,158 5tb Ave., New York 

THE HALL 
BRASS PIPE WRENCH. 

A PERFECT TOOl, 
WITH FRICTION t;RIP. 

Bus"lings for all sizes and shapes. 
Higobly pollsDed pipes made 
up witbout Bcar or injury. 
FfYr Uirculars and Prices 

WALWORTH MFG. CO., 16 Oliver ---------

(7390) F. H. B. writes: I am trying to 
make dynamo ont of the simple electric motor 641, also in 
.. Experimental Science," and would like you to inform 
me what size wire and how many turns will I wind on 
each coil of magnet. I have made the armature the same 
as the eight lif{ht dynamo described in one of your papers. 
It has 12 coils, 28 turns on each coil, size of wire No. 20 
double cotton. I would like to get the best results pos 
sible, that is 110 or 50 volts, and as many amperes possi
ble. Kinjly let me know the size wire, the volta�.a'Ild 
amperes, also at what speed it is to run. A. Wind on 
the armatnre as many turns of No.' 24 wife as you can 
put on, keeping the same nnmber in each coil. Wind on 
each field 400 feet of No. 20 wire, 1,600 feet in all, connect 
in series with the armatnre. The speed shonld be about '1 

(7391) A. S. asks: 1. Where can I get ---------------

the eighty feet of tin foil 6 lDCheS wide for the condenser won K S HOPS of the coil described in SUPPLEMENT, No. 160, also � 
the glass tnbes and egg shaped vessels described in 
SUPPLKMENT, No. 166? A. Addr""s any dealer in elec
tric supplies or physical apparatus. Our advertising 
columns will furnish this information. 2. Does it make 
any difference which side I staft the secondary? A. No. 
3. In regard to t he spring of vibrator, drawilll(s in SuP
PLEMENT are one ·half size. 'rhen the spring would be 
1-16 thick, � wide and 2� long, which would be much too 
heavy for a spring. PIe""" state thickness of Brown & 
Sharpe gage if possible. A. The thickness of brass is 
not a I(uide to its elasticity. Use a moderately stiff piece 
of spring brass and file it till it works properly. Use 
judgment and experiment till you have what you want. 
4. Would it be better to shellac the wireg in the core? 
Each wire, I mean. A. The layer of oxide which forms 
on the wires when they are heated to soften them will 
protect them sufficiently. 

(7392) G. N. M. asks: Is black consid
ered a color by itself, generally speaking? In what re
lation does it stand to other colors? A. In a strict sense 
black is not a color. It denotes the absence of light and 
therefore of color. It absorbs all sorts of light which 
falls upon it and gives none back again. Yetin ordinary 
speech black is used as an attribute of the word coloI', as 
a black color. See the Century Dictionary under this 
word. 

TO INVENTORS. 

OfA�g;feih��ce o�� fi���dr��B't:g�sa�j f������t��� for patents at borne and abroad, enable us to understand the laws and practice on both continents, and to possess 
�n:�u�J;?s �ar���

i��l��t ����u��nfh�at�\�J'S�:�i�� al1 'oreign countries may be bad on application, and persons contemplating the securlng of patents, either at home 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 & CU., office SCIENTIFIC AMERICAN. 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

AND EACH BEARING THAT DATE, 
I See note at end of list abont copies of these patents.] 

Acids. apparatus for concentrating. E. Hart . .. ' .. 601,466 Acids. apparatus for manufacturing. G. P. Adam� son . . . . . . . . . _ . . . . . . . . . . . . . . . . . . ... . . .. . . . . . . . . . . .  '" 601.457 Air brake, W. O. Gunckel . ... . . .. . . . ... ......... .. ... 001,253 

�!��ho�f�:�l��i'n� 'j�it��:: eic'� ·G·. 'S: ·Bail·lie·:::.: �l� Apron fastener. rain. A. F. Brandenburg .... ..... 001,334 Atomizer. 1. Q. Gurnee ........ ...... ..... .. .... ... ... 001,616 Atomizer and syringe. combined.!. Q. Gurnee .... 601,564 Axle for corn planters. divided and I5ent. Hunt & F·riller,. ..... .. ....... . . .... ........ ............. .... 001,342 Ball. See Inllatable ball. Barrel, ventilated. W. B. East . ......... . ........... 00l,558 Bars or girders. machine for cutting. W. Werner. 601.606 Batb tub. G. Booth . . .. . . . . . .... . ............ ....... . 001.236 Bathing suit. J. W. D. Davis .. . ................... ... 601,556 Battery. See Storal{e battery. 

of Wood and Metal Workers, without steam power, equipped with 
BARNES' FOOT POWER 
MACHINERY _ 
allow lower bids on jobs, and give greater proHt on tbe work. Machmes '!;enton trial if desired. Catalo(/ lJIree. 

W. F'. '" JOHN BARNES CO. 
1999 RUBY ST., ROCKFORD. ILL 

TRANSITS AND LEVELING INSTRUMENTS .. 
PLUMBERS' IRON LEVEL Wiil'l�::��blt, 

fJ X Ii:::::' II J !��i: 
fall of all piping. Price $2.25. Size 12 Inch. For bookon the level 

C. F RICHARDSON & SON, 
I'. O. Box 977, ,\THOL, MA",S., U, !'i . A .  

PERPETUAL MOTION 

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

The Ideal Microscope for Amateur Research. Stands unequaled for precise and accurate adjustments and optical 
Mf;IJ&n�a.:���s���e�;i���/tg�o{,�om 
Send,ffYr new Microscope Catalogue B. M. 

QUEEN & CO., INC. 
to 11 Chestnut St., Ph i ladelph ia,  Pa. 

FINE WORK 
No machine on the market can �ual our No. 00 Hand Bench MillIng 
Machine with two speed counter. Spindles and bearings of hardened and ground tool steel. Arranged to take same size chUCks and other attachments as fit mouth of bench lathe spindle. Traverse movement of table 7 inches. Fuller descripM tion in free illustrated booklet. 

The \'Ia[t & II hilDey Co., Harlford, Conn. 

We can furnish the Latest Improved Eyelet Machines for making shoe eyelets and Specl al eyelets of all descriptions. We are also builders and designers of Special Wireworking Machir;.ery. 
ar Send jar Circular. 

BLAKE & JOHNSON, 
P. o. Box 7, WATERBURY, CONN., U. S. A. 

Bearing. autifriction. E. S. Leaycraft .............. 001.348 Bearinl{, ball, F. D. Wilt . .... ........ .. ....... . . . . . . . 001.298 Bearing undercarriage. roller, R.1\ D. Brougham 601.336 Bedstead rails together. device for securing. D, D. Curtis ................. ... .  .. .. .... .. ........... 001503 Bible wbeel, W. C. Reuter .. ... . ... . ..... ... . .. ...... 001,383 Bicycle, W. H. Castle . ........... .. .... . ...... . . . . . . .  001,613 Bicycle. E. S. I,eaycraft . .. . . . . .. ... . .. ..... . .. . ...... 001,&10 Bicycle brake, Eo S. Leaycraft . . . ................... 001,349 Bicycle brake, R. E Poindexter . ................... 001,587 

�ig�gl� �g�� f'§i���ri':rt,. �: .S ' .. L��y.C.��:t.:: : : : :: �l:ffi Bicycle lock, S. D. Tal bert . . .. . . ... . ...... ....... ... 001,599 Bicycle lock, E. E. Tryon .... ..... . ....... ........... 001,290 Bicycle pedal, C. Bickel .... . ....... .. . .. .. ... . ...... 001,007 Bicycle pedal. J. P. Lavigne ... ........ .. .... 001,517, 001,bI8 Bicycle sboulder brace. D. T. Singleton ..... ... ... 001,530 Bicycle valve and valve connection. W. H. Car� penter . . . . . .. . . . . . . . . . . .. . . .. . .. . . . .. . . .. . . . . .. .. ... 001,400 Bicycles. etc .• adjustablel back support for seats of, J. ;\1. Gilbert ... . . ... . .. .... . . . . . . . . ...... ... .. 001,250 Bicycles, multiplying gear for. C. Eickemeyer .... 001,507 Bicycles, variable gear for. O. Luther ....... . . .. ... 601.574 Blind fastener. J. Chase ... ....... . .. . . .... . ....... ... 601,5:12 Blind, venetian, P. W. Brundin ... .... .. . . ... .. . ... 601,612 Board. See Plaiting board. Pressing and iron-
ing board. Boiler. See Steam boiler. Water tube boiler. Boiler water indicator. st�am. J. Kempf .. . ..... . .. 601.617 Book. copy, J. A. Bowen ..... . ...... .... . . .. .... . . ... 001,393 Box. See Packing box. 

R�;���t, �e� ' fi�Pgj.ake·:·· Bfcyc'le" brake.'" Car 601.Zm 

brake. Brush, R. B. Shepherd . ..... . . . ..... . . ...... . .. ... . ... 001,405 BUrner. See lias burner. Burnishing machine, E. C. Doolittle ........ .... .... 601,461 Bustle, H. H. 'l'aylor ..... . . .. . . . . . . . . ..... . . . . . . . . .. 001,361 Butter. etc" purifying and deodorizing. J. G. & A. Hargrave ....... .... ........ ...... . ............. ' .. 601,31!l Calcinm carbid. method of and apparatus for pro· ducing, C. L. Wilson et al. . ........ ... .. ........ 6.l1,Rf-i6 Calculatol'. H. E. Hull . .. .... .... . . .. . .. ... .. . . ... .... 001,470 Calk, detachable, L . . Jorgenson ...... . .. .. " ........ 601,200 Candle bolder for Christmas trees. Krause & Heine . .. ..... .... ..... . . . .......... . ... .. .... ... . .. f,()1,3H7 Cane conveyer, Marsh & Pharr ........ . , . .......... 601,578 Canister, I •. Lebkuecher . .. . _ .  _ _  . . . . . . . . . . . . . . .  _ .. . . .  601.475 Car bolster, railway. J. M. Maris . ...... ..... ........ 601,270 Car brake, A. Shedlock ........ . ... . . . . . .. . . . . . . .. ... 001,450 Car coupling, automatic, J. M. Inskeep . ... . ... ... .. 601,567 Car door locking mechanism. mining, J. H. Watt. 601,538 Car fender, G. W. Douglas ...... , .................... 601.242 Car fender. safety buffer. J. E. Jones . ..... ....... .. 601,441 Car gate, folding, J. B. Wood .. . .. .... . . .... . . . .... .. 001.610 Car journal boxes, wedge or key for. Waitt & Ball . .. .. .. .. .. .. .. .... ............................. 001,292 Car wheel grinding machine. A. Magee .... .... 601,269 Car wheels UJXlIl grades.1l1eans for preventing 
car:�iJ:rinfo�)fd�i !!tt�g:!���·oi·ioggfrig·.·E: 'R: 601,296 

Wolfe .... . . . . . .. . . . . . . .. . . . . ... .. . . . . . . . . . . . . . . . . 001,419 Cargo trimmer, J. C. Corwin . ..... ..... .. .......... .. 601.400 Carriage, motor, J. Pender ........ . . . .. ...... .. .. , .. 601,27" Carriage wrench, W. D. Howe . .. ........ ....... , .. 001,323 Carrier. See Change carrier. Hay carrier. Case. See Egg case. Casing machine. �traka & Schmidt .. .............. . 601,5.Q4 Cash register, Bradt & Kindleberger . . .... . .. . . . . ... 601,423 Centrifugal separator. W. Johnson . . . .. . ... ... ..... 601,377 Chain for transmitting motion, S. Pastor .. . .... ... 601.525 Cbain, sprocket, J. Barrett et at. . . . . . . . . . . . . . . . . 0 0  .. 001,333 Chain. sprocket, E. S. Leaycraft ..... . . ...... ... ... 601,347 Chain tightener, drive. W. H. Rue!. .... ... ... ..... 001,417 Chair. See Commode chair. Wheel chair. Ubair. Z. T. Magee . . . . . . ... . ... . . . . .... .... . . . . ... . . . . 001,575 Cbairs, etc., spring for, J. Eo Long ... . ..... ...... .. .  001,573 Change carrier, J. W. Jones .. ..... ...... .... . . .. . .. 001,259 Chopping machine , A. S. Stewart . . . . . . . .. . . . . . .... . 001,532 Chuck. J. Hartness . . . .. . .. ... . . -...................... 601,513 Cburn, H. A. Burke . .. . .. ... . . . . .. . . ... . . .. .. . .. . . . . . 001.427 Cburn, N. J. 'rubbs . . . .. . . .. . . . . . . .... . .... . ... . . . . . .  001.387 Cigar header and wrapper stretcher, J. Bunn .. .... 601,410 Cigar wrapping machine,J. Bunn ....... . ........... 601,411 Cigarette makmg device. D. G. Meinz . . . .. . .. ...... 601.618 

i�t��I��J.k��t�I:�i.��, .. ':i�����. � .�l?��::::::.:::: �t��8 Clamp, T. S. Kilgore . .. . .. .... .. .. . .. .. . . . . . . . .. . . ... . 001.569 Cleaner. See Dish cleaner. Track cleaner. Clevis, H. Gallager .... .. .. ....... ... .. .. ....... ....... 001,560 ('lip. See Paper C lip. Cloth cutttllg machine, A. & E. I�evene .. . ... ...... 601.608 Coin box for coin controlled mechanism. S. J. Glass ........ .. ..... . . .... . ........... ..... ......... 601,251 Coke oven door, G. Hilgens( ock ........... . . . .. .. .. 601.468 Commode chair. B. M. Beall. .. ...... .. ... ... ... ' ... . 601.312 Com pressed air mechanism for vehicles or other 
con���iiist\i:h�c;n�m:��::atu:s fDr 'mak'iiig 'sa'me; 601,285 

spiral, F. C. Caldwell ......... . . . .... .... ...... .... 001.429 Cooker. steam, L. F. Culver .. . .... .. .. . .. . . ... . . . . ... 601,501 Cord cutter, J. Pu.ey ...... .... . . ........... ... ... .... 001,2;'8 Cork extractor. C. F. Phillips ............ . .. .... . . . .. 001,380 Cornice brakes. lock fold attachment for. G. C. Keene . ... . . . . ... . . . . . . . . . ....... . . . . . . . . . .. . . ... . . . 00130" Cornice pole. J. W. & G. L. Watson ..... .... ........ 6Ul.45:l Corsets, etc .. stay and lacing for, W. R. MestJer .. 601,446 COU��}�fy C���li�:� ���fiil�zuPli�iG.e sCt���b�5e 
cra�l�u:£l��K�llism, R. Grisson ..... . ....... . .... ..... 601,56.� Crate and box for cans. G. J. Record, .... .... .. .... 601,326 

��nt�:lu�;s.ab�t1re����ee��:·.:::::: �:::::::::::: :::: �l:��� Cultivator. P. F. Wells . . ... .. . . . . . . .. . . . . .. ... . .. .. . .. 001,295 Cultivator, riding, C. E. White . .. ...... .. ........ ... 601,330 Cultivator shanks. device for holding shovels onto, V. A. Gleason ... ... ....... ..... ..... . . ..... 601,561 Cultivator. tbill, C. Hinman ... .. .. .... .. . .. . .. .... 001,46U Curtain pole, Elker & Jacobs .... .. ... .... ... ..... ... 601,372 Cut-out, automatic, H. F. Blackwell. Jr . ........... 001,4�2 Cut·out, fusible, F. Schwedtmann ...... . ....... , .. 601,286 Cutter. See Cord cutter. Hog snout cutter. '1'0-bacco cutter. Cutting·off mechanism, F. B. Shuster ........ ...... 001,593 

grs�asle��\fe�Tc�afo�����l'i�g �ecr�:�;�tM: Ko'rb::' �n:�� Disb cleaner, C. Fellows . .. . ... ............. ..... . . ... 60l,50S 

Zi�gi';{�a���h�;}i�r:.·c: ·i;:iiilstoii:. :::.':. :::::: �g� Dock, floating, L. E. Clark . .. ... . . ... . . .. . . .. . . . . .. .  601,554 Dock, floating, J. J. Cousins .. . . .... ....... ..... .... . 601,431 Drapery holder for shelves. etc., F. C. Osmers ..... 601.3.:'4 Dredging apparatus, J. R. Parker . . .......... ..... .. 001,524 Drill. See Rock drill. T rack drIll. Drum. heating. C. A. Zetterstrand ................ .. 001,368 Dye, black, H. R. Vidal ... . ... ....... ...... .. . . .. ... . 001,36.> Dye, thiazin, H. R. Vidal ... ... . .. . . . . . . . . . . . . . . .. . . . OOUS.1 Dyes from sulfanilic acid. obtaining. H. R. Vidal. 601,364 Egg case, 'l� F. W. Schmidt ........ .... .... .. ..... . .. 001.44!) 

�1:gt�i� tu�na�:lf��e�·aiiufactu·r·iiig· caicfum' c·aj.� 601,5:l1 

bid, C. I.. Wilson et al .... . . . . . ... . . .. . . .. . ... . . .. OOU67 Electric heater. J. It'. McElroy .... .. .... . . . ....... . .. 601 ... �85 Electric line wires. clamping backle for. A. H. Weikman . . .... . . .. . ......... .. . .. ...... . .... . . . . 001,454 Electric switcb,O. S. Platt ....... . . . ... .. . . ....... .  001.276 Electric wires, means for supporting. B. D.  Smock ... . _ . . . .  . . .  .. . . . .  . . . .. . . . . . ... . .  . ........... 601,357 Electrical distribution system. W. L. Bliss ... .... 601.233 Elect-rode support. cataphori C .  M. W. Hollings-worth . . .. .... . .. " .................................. 001,396 Elevator. See Grain elevator. Elevator. Tucker & Corwin .. ... ... .. . ...... ........ . 601,490 Elevator car safety brake. automatic and emer-gency. Gillespie & Erb . .. .. . . .................... 601,340 Elevator for gram. etc., J. T. Budd ...... ..... .. .. 001,409 Elevator safety device. J. '1\ Taylor .. .......... , ... 601.535 Elevator safety device, electric, J. D. lhlder ...... 001,301 Elevator safety mechanism. J. T._ Taylor .. ...... .. 001,5.'36 Embroidery holder. J. 1;. Orchard .. . ......... .... . .. 001,523 Emery, produciJl� ar tificial, 'V. von F'loryanowicz 601,246 End gate. I. Cruzan . .. .... .... .. .... . ....... . . ...... 001,43.1 End gate fastener, W. W. Hendricks ..... ... ...... 601,320 

�g;�l�pe�b� f�:tr��r!�r�· ... ���.�� .��.�i.��: . . .... 601,583 ·Envelope opener. C. W. Stevener ................. .. 601,309 Ext-ractor. See Cork extractor. Wabric. See Pattern fabric. �'astener, C. H. Tesch.... . . ........................ 001,289 l1'ats or oils into fatty acids and �lycerine. decom-posing. E. 'l'witchell .. ... .. . . . . . .. . . .. . ......... 001,003 Feeder. automatic botler, Johnson & Smith ....... 601,25R ]1"ence implement , wire, C. l\J-. I�amb ... . .. . . . . . . .... _601,473 Fence machine. AI. Gleason ....... ................. 601,4H Fence post, P. M. Misbler .. ....... ......... .......... 001.548 Fence, wire. Neil & Bissell .. ......................... 601,272 �'ence. wire, C. E. W introde .. ; ...................... 001,540 Fencing. machine for making wire, P. Sommer et 
Fen':le��ei���'6ar· fenil:er:' 'pi,,'';'' fender:··········· 11,658 

Filter, J. A. Bowden ....... ....... .......... . ......... 001,392 Filtering beer. wine. etc., apparatus for, C. Hoft' .. 601,3OJ Fire escape. M. Martiny ..... .... . . . . .. ... ... ......... 601.445 }t'ire extinguisher. chemical. J. A. Durham ...... . 601,435 Firemen, mouth aud nose guard for. A. 1'. Pra-eckel ...... . . .. . . .. .... ...... . ... ....... ... .. . . 001.401 �'lue, hot air, G. A. Barnes . .. . . . . . . . . . . . .. . ... .... ... 001.542 Fly poison dish or plate. J. H. Smith ..... ... ...... . 001,596 Fly poison plate, etc., J. H. Smith ... ...... . . .... ... 001,597 F'rames. signs, etc., hanger· for. P. W.  Christen. .en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001,553 Fruit gatherer. automatic, S. H. Bond .............. 601,2a5 Furnace. See Electric furnace. Furnace grate. J. Thurell. . . ............. ........... . 601,601 

(Continued on page 238) 

© 1898 SCIENTIFIC AMERICAN, INC. 

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'), 
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6 Round Cakes, 1 lb., 40 c ts. Exquisite 
also for t oilet. Trial cake for 2c. stamp. 

labor or Steam 
wa�ted in your plant? Suppose 
you had a hundred men on your 
pay roli, and fifteen to thirty doing 
nothing-" air p nne h e r s "-how 
long before you would weed thrill 
out? Yet, that's your proportio:-, 
of loss in power when you run a 

plant without the" Heintz" Steam 
Trap. 

Automatic, silent, economical, 
lasts a lifetime. Only six parts 
besides the case-can't wear out. 
No levers, floats, air valves or 
theories-just p I a i n mechanics. 
Sent on thirty days' trial on re
quest. Booklet ,. H" will finish 
the story. Want it? 

William S. Haines 
Company, 

136 South Fourth 81. 
Philadelphia. 

"The Heintz, the best, tho' it has imitators" 

DORMAB'S 
VULCABIZERS 

are used al l  over the world, 
Exclusive Manufacturers of 8team Ma· cbines for Rubber Stamps. We also make Dry Heat Vulcanizer8. Complete outfits from $10 to $1,000. A II Stamp and Stencil Tools and SupplIes. Brass and Steel Dies for all purposes. S� also EngraVIng and Die Sinking of all kinds. Establisbed 1860. Printing Presses, with complete outfits, from $1 to $100. r:r Send for Catalogues. 

THE .T. F. W. DORllIAN CO. 
121 E. Fayette St.. Baltimore. Md .. U. S. A. 

Skinner Oombination Lathe Chuck 
Strong and trne. Best reversIble jaws easily reversed. Made of ste�l. case hardened. No strain on the 8crpws. Upper section of jaw ma� be left off and cbuck used for cutt.inJl stock. Greater capacity than any other ch uck. Can be fitted with interchangeable jaws. 

S K I N N E R  CHUCK CO. 
Church St., New Britain, Conn. 

THE OBER LATHES e For Turning Axe, Adze, Pick, 
Sledge. Hatchet, Hammer, AUM " ger. ii'iJe. Knife and Chisel Han
dles.Whiffletrees. Yokes, Spokes, , . Porch Spindles, Stair Baluster� 

...
.
. 
:.
.
.
.
. . �.,;3.::-�--==:-:::: �able and Cbair Legs and otbe� 

. �-: .' .. -��-
.-" - _. Irregular work. 

� Patented. ar Sendjor Circular A. 

The Ober Lathe Co., Chagrin FaIls, 0., U. S. A .  

O n  ReceiPt o1'Ten Cents in Stamps (practically 
25% of retail price) we wiII send you one 01' onr 

1-2 INCH AUCER BITS 

A fine cutting tool. perfect clearance. especially arooa in bard wood and for end boring. Send jar Cin'. S. A., free. 
THE FORD BIT CO., HOLYOKE, MASS. 



AMERICAN PATENTS. - AN lNTER-
estillg and valuable table �howing the number ofopat.e-uts 
granted tor the various subject!" upon wbich petitions 
have been filed irl)ID the b8/Zinninu down to December 
:U. 1�. Contained in SC IENTU'IC AMERiCAN SUP. 
PLEMENT, No. 1 OO�.l. Price 10 cents. 'ru be had at 
this office and frow all newsdealers. 

1lRIL[lNG ·'MICAINEO 
rMI'U.UIFAC TURED BV' 

-

WILLIAMS BROTHERS:.. 
ITHACA. N.V.' 

u"," .. rr�n OR ON S I LLS-;FQR 
OR SHALLOW WRL5, WWI 

5T£AIiI OR HORSE POWER 
SEND .. 0 .. C ATA LOG Ue _'ADlIII£iS WIWAM5BROS.JTHACA,H.� 

ARTESIAR WELLS 
ifl ���hu��� IB���i�m.

fe
6�'d �ell!!?� �:J�:�;:� 

'l'est Boring for Water. Soundings made for Founda
tIOns . IT Send for -"eferences and particulars. 
I. H. FORD &; CO., 104 Fulton St .. New York 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can b e attacbed t 0 bench or post. 
De8l,�ned for tbreadhl� the 
smaller sizes of pipe , iron o!" 
brass, aliSo bolts. Has two speed!!, 
one tor pipe � to 1 inch ; the 
?��I�Si��� pitr�e�!4 t

t
�e 2 :���r:; Armstron� adjustabl2 dIes. Other attractive feature8. 8end for 

M��
u
tJ��� l1;h

�e�fr,:s�fr�:f 
NeW York . . Bridgeport, Conn. 

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

The di1Jerence in cost is little. We guarantee 
our appal'atus and guarantee our l'ustomers 

against loss by patent suits. Om' guaran· 
tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO . 
250·254 South C l intnn st.. Chicago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 

HIGH GRADE W��Pr.G MACHINERY 
Single Machines or Com

plete Equipments for 
Any Class of Work. 

You,. Oorrespondence is Solicit"l. 
ur llIustrated Matter and Prices on 

applicat.ion. 
J .  A. F A Y  &. CO. 

1 0-30 John S t . ,  CINCINNATI,  O H I O  
-- --_._- - - -
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10 cents. Also to be bad of newsdealers in all parts of 
the couotry. ------------------

A complete list of all the Tools made 
I ���i��a ��� e��r��:fyOrITu:�!�2':;t 
be found in the 1898 edition of MONT
GO;lIERY &; CO.'S 

TOOL CATALOCUE. 
It contains 510 closply printed p8liles 
with index� Book is pocket size, 6M x 

!�t�����ov��
h 

rl��
n
t�� ��:ila�� 

receipt of 25 cents by 
MONTGOMERY &; CO. 

10.!i Fulton Street, New York. 

Cbains 
Hi�h grade Crane, DredeinJl, and Steam Sbovel Cbains.. 
Made of best American Charcoal Bloom Iron, Norway 
or Swedish Iron or Ba�dc O. H Steel. Write ffW p"·ices. 

J AS. ilIcR A Y &; CO., Manufacturers, 
Office Address, 1029 Liberty St., Pittsbur", Pa. 

Canadian Representative, Mr. Hugh Russel. 
185lSt . •  Tames St.� M')ntreal, Canada. 

Acetylene Gas Lighting 
Reduced to the most Efficient. 
Safest. and Economical 

Licenses granted 
unoccupied territory. 

Correspond witb the 
NIAGARA FALLS ACETY L E N E  

G A S  MACH INE CO ., 
Niagara Falls, N .  Y. and Canada. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the new iIJuminaut. its qualities, 
�������t�

r
�::f�I

e
m
o
:Jj�tifr�

ti
A\!�sf�

O
a���b�:��':f:B 

of articles. giving in complete form the particular8 of 
thi s subject. Details of furnaces for making thp carbide, �as generators. P;S8ometers, burners, etc. Contained in 
I 'i:��;II�ol�oRf�� 0 ���Pt����Tio��!' 1 ��: 
HI:i�, 10:l�, 1 0�7. 1 064, 10 71, 1072, 1 08�. �OS3, 108'1. 1 0 8:\. 1 0"'6, 1 1 04, 1124, 1 1 :i'J. 
1 1 ,19 and I I �O.  Price 10 cents each, by mall, from 
this office� bnd all newsdealers. 

S U S P E N D E R  B U TT O N S . •.. . often pull otf. It does not ;a1li1l1�:IIIII!·llIIi:'llI . matter If you bave a Bach-
:- ,j :l�r�n�u

o
tJo� i�l��r l1i1; , ! 

I 
, :: and holds like R'rim death, r wtth<.out. tearing tl1e fabric. 

By ma.l for 10 cents. II Ius. 
� t

r
�::�� ��a�e� thg���!b��S 

.... 
' other novelties using the 1m- fill 

1-';."s1:�e':..a:��u
f��b���i.in� .. perieaD RiDIf Co., Box P. Waterbury, ConDo 

$tieutifit imeritln. 
�:;;��:li�';.�:.T:Jln.r��I: .• . f�r.e(lR.I. �l".t . . � :  .\V(*:. '!"J.:.,;� I Game apparatu�. L. �. Shoemaker . . . . . . . . . . . . . . . . .. t�ll.:!HI (;'ame trap. A. A. Downey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t�J1,24R Garment fa�tener, 'V . •  1. \VCl"lltz . . . . . . . . . . . . . . . . . . . . tiOl,32'2 Garment hung-er. CumlTling� & \Vankerl . . . . . . . . . . .  1 � ll .;"Oi 
Ga� burlier. A. Buerk le . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wl.-t2:� 
Gu� burller�. eleetric lig-hter for. J�. \�. Lewitzki . .  f �II. :\.c-1 1 
�:!�,n�;�(lf;IUrc�l_);!l�;�e:!\�,p:��:t\�I�u·t��� �:������.tiir: IWJl ,;-I;t i  

ing-, .J . I 'oyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�11.-':�2 Ga� pre��UJ'e g-enerattll'. K 1). \Voillard . . . . . . . . . . . .  I� I IA;-)ti 
Gate. See Cur g-ute. End gute. 
Gate. Millar & l{nhinRtlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi(IL;",,"l 
Gate �n�peJln i l l� . openillg or clo�lIlg devke, C. 8. Jenkin� . . . . . . . . . . . . . . . . . . . . . . . . .  W1.:?;-)-;-

WEBSTER 

This beats Wind, Steam. or Horse 
POWEr. We o t1er the 

WEBSTER 2lO actual horse power 
GAS ENGINE 

for $IIlO. leso 10% discollnt for cash. 
Built on intercbangeable plan. Built 
of befit material. Maue in lots of 100 

��
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-'l:H1e foJ' Ga� or GasOIint;:. Also Hori
zontal Engines. 4 to ;-iO borse power. 

a:w- lFI'Uf' .fill' SJlfdal CataIO(lIlf. 

MFG. CO., 1 0 74 West 1 6 th St . •  CHICAGO 

a:;���:t��;.H·���· li���v�::('��·li[.e·g·�;le·l:llt()i-·.· ·  ·�te�l·I�; fj(ll ,:�"') REVERSING STEAM TURBINE.-PAR-
g-enerutor. son's recently pel'feeted turbine for boats. Il lu�tration8 

Gl:l�Rwure IlHmlcting' pre�s. \Y. F. Altenhaugh . . . . . f�I1 .Wl :--. t luwil lg" ()etuil�. ( " ontained in �CU�NTU'J(' A�n:R1CAN 
Ii-ruin hincter. H. K Pridnltlr<� . . . . . . . . . . . . . . . . . . . . . . .  'i l ) I . Ii(�1 �{�PPLK\TEXT, No. 1 1  .. 1�. Priee IOcent:-;, by mail. from (Train elevator. jlortabh'. 1. A. �1i 1ton . . . . . . . . . . . . . . .  OIlt.;">S:! th is  u ftice, und frolll ad newsllealer�. 
ITrate. �haking-. I;.  E. Frunk . . . . . . . . . . . . . . . . . . . . . . . . . t�Il. :ij'"' l irinctinJ,! appural 11!'\, rt" 'er�ible , T. R,>-Almmul. . . .  l m,:�!ll I � rincting- maehine. cutlery. "". I' . LalHhert . . . . . . . .  m1,4�:: (irincting- roll�. IHljllsta,hle feed for, E. C. K ru�e . . .  1�11 .;-);:? Gun mOllntilll!. Benet &, -'[err·ie . . . . . . . . . . . . . . . . . . . .  1�1l,;-)-I:; Hair holrting or retuininlo{ cteviep. hIlIY'R, A. �toek-ing-er. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .. HOl ,4 1S Hang-er. Ree f:Ul'lllpnt hung-er. Harve�ter"cl lrll. ( ; a lloway &. �mith . . . . . . . . . . . . . . . .  fil1,2-'x Harve�ter guard Hug-er. IJ. :\1iller . . . . . . . . . . . . . . . . . . .  t�n.44-;-Harvefo;till� lII.u·hine, combinerl, \V. A. liallow-

wuy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1;01,2-'7 Hat ra('k and tubl('. comhinerl, \V. J .  Ihlllow . . . . . . 1�J1 ,422 Hay currier, n. L. '['�chantz . . . . . . . . . . . . . . . . . . . . . . . . .. HOl,2!11 Heater. �ee ��Iectric heater. 'Vuter heater. 

�r;�!(fa�tO��i�I�1'(1�V���'. �rJ�f;;:li(�����r.l�"� : : : : : : :  :�{:�\I 
Ho� �mout cutter . E. Manix. . . . . . . .  . . . . . . . . . . . . . . .  1�)].;l!l!I 
Hoist�, automatic stop for. F. H. l{ ohlhraker . . . . . . 1�1l .;)L-, 
Hook. R. A. Coachman . .  . . . . . . . . . . . . .  . . . . .  1�11.2"O Hook, C. }I;. Kreh!'l. . . . . . .  . .  litH. 2ti-;-
HorseR1iOl'. :K A1Hler!'J,(l1l .• (i01J>-tl 
Huh, vPh icle. 'V. A. }1�mmer:-,()n . . . . . . . . . . liOl,n];) 
JIy(lnmt, :\1. p, �)�en. . . . . . . . . . .  . . . . . . . . . . .  mI.:!· ... Hydrunt . •  1. Ka i!'ler . . . . . . . . . . . . . . . . . .  . . . . .. (j01.�-;-� 
Index portfolio, H. J. '" eek� . . . . . . . . . . . . . . . . . . . . . . . . fiOl ,I�t;) 
Indicatol·. �ee Botler wuter i 1 1 11i ('utor. 

Inflatable bull.  C. E. LOIl�nlen . . . . . . . . . . . . . . . . • . . . . .  Im.:-)2H 

M I E T Z  &. W E ISS K E R O S E N E  

ENGINE 

\��:�e'"se�Lfn��j��·k: · · · · · · · · · · · · · · · · · · · · · · · · · ·  WI,:?"", Weber Gasol ,'ne MI'ne and M'I II Joint. �ee Hail joint. Knife. v. M .  Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (;(JUIY.! A L L  SIZES, 

��l{ih��r ���\;:!�e,
o� . 

C��!�ieJy .�' . . (���.����I.l�.: ... .. .. . " .: :r.L·�� FOR ALL DUTIES. Knitting machine CRm. W. 'I'. lIa ...... tt .  . . . .  . . . .  (�I\,41 1' Economy and Efficiency Knitting- machine neectle. I .. E. �ulito\hllry . . . . . .  . f�IL:?:-il Guaranteed. Knitting- machine. strai�bt. l�. E. �alishllrr . . . . . . .. HUl,;iO-;-Knitting machines, tellsioll take-up device for, 
}t'. B. Wildman. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  fi01.2!17 

Lamp, electric arc, P. F. Kruf! . . . . . . . . . . . . . . . . . . . . . . . 1i1l1. �?f�"" 
Lampblack machine, automutic, .J . •  1. "' illiams . . . .  mU;K!1 
La�t. A. D. 'l'yler. Jr . . . . . . _ . . . . . . . . . . .  liOl,fi21, ml.li:?�? 
Latch, gate, E. Matbson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UOLi-;-�1 
Lead from wu�te products . re('ov('rill� protoxl tl 

Address, statin/iit: capacity and conditions, 
WEBER GAS AND 

HA80LINE ENGINE CO . 
40'� is. \V. Boulevard, 

[APRIL 9, 18<J8. 

R STATIONARY. GAS. ENGINE&! GASOLlN[& MARIN[ g 

BOAT FRAMES.PROPEllER WHE[lS. ENGIN[ CASTINGS 
SEND STAMP fOR CATALOGUE 

MIANUS EU:CTRIC CO, MIANUS, CONN. 
V A POR LAUNCH COM PLETE FOR $ 1 50 �:;\r' at- AND  UPWARDS 

�t;;:� . .. . .. ':'�'B'J 
orSend.ff.ve cents for catal.oaue. Racine Yacht and 
Boat Works, Racine Junction, Wis_, Box A. 
ENGINEERING NOTES, ELECTRICAL 
Nntt>1-', lliscellarlPoul' Notps and Selected Formulas, are 
publ ished each week in the SCIENTIFIC AMERICAN 
SrpPLK�'IENT, formil lg an excellent review of the shorter matter wbicb appears in the American and foreil!f1 presH. 1'be back numbers, containing valuable 
formulas, may all be obtained. Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

This $3110.00 Launch for $200.00, guaranteed or money refunded. IT Send stamps for Catalogue. 
RACINE BOAT MFG. CO., CHICAGO 

NO FIRE, SMOKE, OR HEAT. ABSOLUTELY SAFE 

� !=rii 
$200 and np. Send 5 stamps fbr C1Ualogue. 

Truscott Boat Mig. Co., Drawer 9, St. Joseph, Mlch, 

of. A. Wuhl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. fifil.2nH Lifting jllck. H. M. Stevenson . . . . . . . . . . . . . . . . . . . . . . . ml.-t;')l 
Liftin� Jack, \Y'". C. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  liUl ,:?!I:-) 

• •  WOLVERI N E " THE TORPEDO BOAT TURBINIA.-
GAS & GASOLINE ENGINES This article describes the construction of the Turbinia, Lock. See Bicycle lock. Permutation lock. Tlme lock. 

IJock. S. Czeiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rJl.I1.;;-;-1 
I .. uck. J .  \V. Dicksoll . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . .  liOl.il1fi 
Lock, Eidson & Lemon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.:-tli 
Lock. A. E. Karsner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti01.442 
Maximum meter. A. H. Hoyt . . . . . . . . . . . . . . . . . . . . . . . .  liOl,2;-)(i MeaRuriull ctevice, GottRchalk & Hemeke . . . . . . . . . . f'0l,41�-) 
MeasurinU" device. clotb. C. Pulcber . . . . . . . . . . . . . . . . fiOl.2JJ· 
Measurin/rl instrument, distance. J. T. Brown . . . . fiOl.'HI:� 
Mechanical movement, B. A. Walrath . . . . . . . . . . . . . 001,21.1" Metal bendinl! machine. �'. A. Roll ins . . . . . . . . . . . . .  601..wa 
Metals, oven for treating. ��. Guidi . . . . . . . . . . . . . . . . .. fiOl,511 
Meter. See Ga!'l meter. Maximum meter. 

STAT IONARY A N D  MAR I NE.  
T he '· Wolverine " is the only revers
ible marine JjtR.� engine on the market. 
It is the l ijlhtest engine for ltR power. 
Requires no licensed engineer. Ab
solutely safe. Manufactured by 

WOLVER INE MOTOR WORKS, 
1 2  Huron St., Grand Rapids, Mich. 

THE BER KEFELD FILTER Moistener �lId sealer, stamp and envelope.- Pear- The Standard of the World. 
MO:�:� ���e

u���e·moior: · · · · · · · · · · · · · · · · · · · · · · ·  . . . .. 601,52ti :f� o�I:�er�::IYrh1r�ifhr�� 
Mower .. M. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,261 water. 'rested and recommended Music rapk , folding , H�E. Britton . . . . . . . . . . . . . . . . . .  601.424 by Bacteriologists all over the Musical\nstrunlent, J. A. Weser . . . "' . . . . . . . . . . . . . .. 601.329 world. '!'he greatest invention inthe fll-

whicb made buch a phenomenal speed. Detailed draw
ings showin� arrangement of machinery. SCIENTU'IC 
AMERICAN SUPPLJ£:MENT 1 1 -.l 1 .  Price 1U cents. For 
sale by Munn & Co; and all newsdealers. 

25 SECOND·HAND ENGINES 
They must be sold at once. 
All are in good running or
der. -Some of these were taken 
in part paymentforour Gates 
Gas and GasolineEngines. Will 
�ell cheap for cash. Prices, 
el5 up. We want a good, live 
man in every town to repre· 
sent us. Write at once for cat-='-="""= aCoJrne and full particulars. 

E. L GATES MFG, CO., 66-70Canal Street, Chicago. 
NUlls, me;�.

lOd of all(i a6paratu� for cement coat- ter technic during the last ten years. 
:oJ ut��l:�l:, 'l�����Ko� . .  �.������.-: . .-.-:.'.'.- .-.' :::.'.'.'.'.-.': �1:�M ��:n�llr:s����r'iirJ:�g\Sh����:�\!::i'; .w,' fNIiIIMlIiI� Nut lock, J. F. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi01,430 cleaned. HIter cylinders sterilized by • 
��U�g�: }i. ';;�f:.,en : : : : : : : : : : : : :  : : : : : : : : :  : : : : : : : : : : :  .. r�u� b

OilWfti'{���i..J
e
�'\:t0.ft����� 

to 

s:.1:s.d':;��l,PO�U.;17.��fct raet�:����.�' f?� I;e��fg:-ai,�i f'U.Hal 4 C edar iStreet, N ew �rk. 
Or"�%"���::f"' !tettj.���:t;�tiii;ps; j.e�;.I;;i;I;··i( I�; li01,;;:�\ I TH E COPY I N G  PAD.-HOW TO MAKIo. 

L.  K. �'uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nOl ,:U:-; unu how t o  use : wIth an .engraving. Pract\cal directions 
Oven. baker'8, E. A. C. Petersen . . . . . . . . . . . . . . . . . . . .  (x)1,t>HI.i llow tq Pl'eeure t1!e gelatme pad, and also tbe aniline ink 
Packing box, P. 1. Jacoby . . . . . . . . . . . . . .  . . . . . . . . . . . .  (ill/lliM ; :'Yt wh'�h �b e cOP

d
e� 

are r'a
�
e
k 
bO� to apply 

f
t�li 

written 

�:�t:�:, ���io�; ���3� ·W: ·i)� (lle·y : : : : : : : : : : : : · : : · : : �i:�;U c?o���in�d i� S��I£'N'1:?�C �M�;I�A.:����fEME�����;: 
Pan. See Saucepan. 43�, 109'.l and 1 1 10. Pr.ce 10 cents each, by ma.I, 
Puper clip or bolder. M. P. Schooley . . . . . . . . . . . . . . . .  601, :-lS! frow tb's office, and all newsdealers. 
Paper, etc., mechanism for separately removing 

sheets of, J. U. Knowles . . . . . . . . . . . . . . . . . . . . . . . . .  ti01.26(i 
�:��:����:ri�,p��G: ��it�: .�.�'.�: .�������I.l: : :  .':: !�tg�� PermutatIOn lock, R. B. H. l�eiliithton . . . . . . . . . . . . . . . 1i01.5HI 
Pianofortes, means for tuninJjt, C. Hicks . . . . . . . . . . . liOl.3?.? Pick, reversible. N. Wetsue . . . . . . . . . . . . . . . . . . . . . . . . .. li01,ReR 
Pipe coup lin..:. lL B. Sherman . . . . . . . . . . . . . . . . . . . . . . . 601.501 
Pipe mould forming- apparatus, J. K. Gunn . . . . . . . .  tiOl,512 Pipes. moutbpiece attachment for tobacco, E. II. 

Farley . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  fill,ii-;-:1 
Pitching eompol1nd, package. J. };"'. A l1senbeimer OOl.Hll Pith from stnlks, machine fot· removin�, G. n. 

Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiOl.:")� 
PlaitinJ! btHlrrJ. J .  H. & 1 1'aylor .. . . . . . . . . . . . . . . . . . .  fiOU�i2 
Planer. vertical. F. B. MileR . . . . . . . . . . . . . . . . . . . . . . . . .  1111 ,;",,';0 
Planter and fprtilizer distributer. J. W. rrerry . . . . 'fj01,�-"'i7 
Plow, lL R Lambert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi01.51� 
Plow and cultivator. \V. H. Bennett . . . . . . . . . . . . . . . 6Ol,.')" .. 
Plow fender, R . •  J efferson .. . . . . . . . . . . . . . . . . . . . . . . . . .  6Ol,.Tili 
Plow. sulky , G. Thane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi01.6IKI 
Plug, wa�te. II. Breyer. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOUm4 
Plu", waste. K C. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . .  6IJI.((KJ Pt 1St. See F'ence post. 
Press. See Rotary flat bed press. Seal press. 

Pre�sillg- and ironinJjt board anct stand A. Roth· rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fiOl.4RI Printin�, discharge. Zublin & Zing-g-. . . . . . . . . . . . . . . .  ti()].420 
Punch, spJt.cing, J. M. & J. M. W. Long . . . . . . . . . . . .  tiOt.:ms 

��:�l�: f�·. ?\.B"���tiaro: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l:t311 
Rack. See Hat rack. Mu�ic rack. Towel rack. 
Rail bond. electric. F. W. Atkinstl11 . . . . . . . . . . . . . . . .  601,458 
Rail cbair. T. W. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,584 
Rail joint , H .  R. Keithley .. . . . . . . . . . . . . . . . . . . . . . . . . . .  fll1.262 
Rail joint and bond. combinect, H. R. Keitbley . . .  601.2{).Q 
Railway froJ! chuir, .1. Player . . . . . . . . . . . . . . . . . . . . . . . .  601.478 Railway �ignaliJlIl �yl'<telI!, electric. B. �amuels . . .  601 .482 
Railway switch, Mas�on & L()chelnll�ue . . . . . . . . . . .  001.352 , 
Railway �witch, Poulin & Eatoll . . . . . . . . . . . . . . . . . . . .  601,382 1 
Railway switch. street .  C. Stadtfeld . . . . . . . . . . . . . . . .  601,359 
Ruilwuy traek 8truetl1res, machine for manufac-

turing-, T. C. Du Pont. . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,527 
Railway tracks. device for raising and lining, Camphell & Marable .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61JU5!1 

}1:}I;�:���t�1�a��lt.c��R���e�O;i �: .�'. ��.�.�.:.' .'.'.' :1f:g� Hegister. Ree ('a�h reJi!i�ter. 
Heg-ulmor. �ee 'Vater regulator. 

Rheo�tat. F. R. Pool.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.5RS 
Hock drill . .1. P. Simmons .. . .  � . . . . . . . . . . . . . . . . . . . . . . . m1.2R8 
Rotury engine. J. Dornan .. . . . . . . . . . . . . . . . . . . . . . .  , . .  fl(11 . .n:{ Rotary eng-ine. A. R. Piatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  001.:"*' I 
Rotary flat hen pre!'l.8 . •  1. L. Cox . . . . . . . . . . . . . . . . . . . . . GOl,4!li l{llbber g-oods, reinforcect seam for, 'V . ��. Au-

g-n�tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lifll. .. Zl Rufety coupling'. automntic. F. F. �hldall . . . . . . . . . .  601.":0::1 
Ruil� to �purs. rte,�i('e for attaching'. F. P. Sn.nd!o\ . .  H01.2R2 
Sash halance. "". C. & A. Brothers . . . . . . . . . . . . . . . . .  Ii01. "2.j Ra�h bulanee. Rnwyer & Price . . . . . . . . . . . . . . . . . . . . . .  fi01.2fm 
�ash fas.tener. 'I' . . J .  Ca�ey . . . . . . . . . . . . . . . . . . . . . . . . . .  t-i01.:-\ti9 
Sash fa� tener . '1' . G. Tbomas . . . . . . . . . . . . . . . . . . . . . . OOl.:·no Sa�h. window . .1. R Borden . . . . . . . . . . . . . . . . . . . . . . . . . .  m1.54i 
Saucepan . A. Rochat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi()1.:1R9 �aw. ,I. II . •  JohnRoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . flOl.3·ta 
Ruw. hand. R. C. Powell. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiil1.4S0 
Scale. automntic wagon. H. H. Freeman . . . . . . . . . . fi(Jl.a.1�l Reale, weig-hinJ!. 'V. �. Pelollze . . . . . . . . . . . . . . . . . . . . .  001.27:1 �eal and tag. com bined car, Kennedy & Salis· hury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IJI.344 
Real pre8�. A. R. �choflelct . . . . . . . . . . . . . . . . . . . . . . . . . . .  601,4(H 
Seedin� implement�. furrow opener for. F. R. 

Packham . . . . . . . . .  . . . .  . .  . .  . . . .  . . . .  . . . . . . . .  . . . .  . . .  . .  601,477 
Separator. See Centrifugal separator. 

Sewing machine for. barrinJl anct t.ackmJl. J ... C. & �'. A. Wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOI.!lOO 
Sewing machine presser foot, H. P. Richard8. 

601,280, 601.402 
Sewing machine work holder attachment. J .  M. 

Step benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  fiOl.:l86 
Sha

§�n��:r������ .����� .:�.���:����.'. �.r.��.�: :::. 001.41;' 
Shaft couplinJl, E. A. Blanton, .Jr . . . . . . . . . . . . . . . . . .  601.2�2 
Sharpener, lawn mower, C. W. Goodrich . . . . . . . . . . 601.:)10 Sheet feeding machine� E. F. Guodman . . . . . . . . . . . .  flI1.:Yi2 
Shirt, J�. Tim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t()1.4R!I 
Shoe. E. �'. Blossom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Im.2a4 
Shoe form or last. pneumatic, Rutgers & Brink� 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601,3OG 

Always Boil 
Drinking Water. 
So pbysicians say. Boiled water 
is pure, but is fiat and insipict. 
Always drink distilled water 
aerated with sterilized air, 
madeby 

The Sanitary Still. 
This water is fresh and spark .. 
ling as from a bubbling spring. 

Sanitary Still fits any stove 
is handled as easily as a 

tea kettle. Four Sizes, from 
$10.00 up, Write for booklet, 

THE CUPRIGRAPH CO., 
138 N. Green St., CHICAGO, ILL 

38 Court Square, 
BOSTON 

8 1 8  Wyandotte St., 
KANSAS CITY, MO. 

We will save you from 
10 to .50% 011 'rypewri. 
ters of ail makes. 
tr Send for Catalogue 

TYPEWRITERS 
HALF PRICE 

'Ve will sell you any t)'pewriter 
made for one half reguliu vrice, 
many for one quarter. Every llIa
chillS guaranteed in perfect order. 
TYPEWRITERS SOI.D, RENTEIJ, EX .. 
CHA.NGElJ. Sent anywhere w ith priv
ilege of examination. Send for Ill .. 
ustrated cntalogue. 

National Typewriter Exchange, ��l�!:�!:;. 

Manufactory Established 1 761. 
LEAD PENCILS, r,OLORt<lD PENCILS, "LATE 
PENCILS. WRITING SLATES. STEIl:L PFlNS, GOLD 
PENS, I:-IKS, PEIV'IL CASES IN SILI'ER AND IN 
GOLD, STA'I'IONERf!' RUBBER GOODS, ltULIl:RS. 
COLOltS AND ARTISTS· MATERIALS. 
78 Reade Street. New York. N. Y.  

Manufactory Establisbed 1761. 

T H I S  
Adjustable DRAWING Table 

Hardwood Top 20"x28" 
delivered in United States for $8.00 

each. Is easllv adjusted, Hrm and 
durable. Send for Catalogue to 

ADJUSTABLE DRAWING TABLE CO . 

EVOLUTION OF THE AMERICAN LO-
comotive.-By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum rommlt
tl�e. Tbe locomotive from 1825 to date is described a.nd 
il.lustral.ell by carp-ful drawinjiZs, /iZreat attention beinjiZ 
glven to historical accuracy. 21 illustrations. SCI EN .. 
TIFIC AMERICAN �UPPLEMENTS 1 1 1 �,  1 1 1 3. 1 I 1 ,I . 
Price 10 cents ea,ch. )for sale by Munn & Co. and all 
newsdealers. 

AUTOMATIC M I C ROTO M E .  
An instrument for cutting 

minute sections down to the 
ten-thousandth of an inch. 
Cuts clean, quic'k and auto-
�:�ir�

allln
bYu��e 

tL�';}�titu� 
the world. Manuf'lctured by 

J O SEPH ZENTMAYER, 2 1 1  So. 1 1 th St., Phi la.,  Pa. 
and Repairing. 

By Prof. ·T. O'eONOR SLOANE. 
189 Pages, Illustrated, $1 .00. 

IT is the ambition of 
thousands of young 
and old to become 

electrical e n g  i n e e  r s. 
Not every one is pre
pared to spend several 
thousand dollars upon 
a college course, even 
if the three or four years 
requisite are at t h e  i r 
disposal. It is possible 
to become an electrical 
engineer without this sacrifice, and this 
work is designed to tell " How to Be· 
come a Successful Electrician, " without 
the outlay usually spent in acquiring 
the profession . 

We can also furnish Prof. Sloane's works on electriCity 
as follows : 
Aritbmetic of Electricity, 138 pages . . . . .  $1.00 
Electric Toy Making, 140 pages 1.00 
How to Become a Successful Electri-

cian, 189 pages . . .  . . .  1 .00 
Standard Electrical Dictionary. 682 

pa"es . . .  3.00 
Electricity Simplified, 1;'i8 pages . .  . . . . . .  1.00 

pr Send for Mpe�ial circular containing full table of 
contents of the above books. 

(Uontinued on page !39) 
Omce. Powers Opera Hou.e Block. 

Grand Rapids, Mich •• U. S. A. nUNN &. CO., 361 Broadway, New York. 
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