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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 Tills is for Oill information and not for publication.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 R ATES. 

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 P ERFECT 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., Philadelphia, 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) 
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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 all 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. 

SKINNER 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 Han­dles.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 i n  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. 
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