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Marine Iron Works. Chicago. Catalogue free. 
H U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co .• Waterb'y. Ct. 
Handle & Spoke Mchy. Ober Mfg. Co, 10 Bell St .. 

Cbagrin Falls, O. 
Inventions developed and perfected. Designing and 

machine work. Garvin Machine Co., 141 Yarick St .• N. Y. 
The celebrated" Hornsby-Akroyd" Patent Safety OiJ 

Engine is built by the De La Vergne RefrIgerating lla
chine Company. Foot of East 13Sth Street, .Kew York. 

The best book for electricians and beg-mners in elec. 
tricity is .. Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publisbers.Stil Broadway. N. Y. 

� Send for new and complete catalog-ue of Scient,itlc 
And other Books for sale by :.\lunn & Co . •  361 Broadway, 
New York. li'ree on apolication. 

HINTS TO CORRESPONDENTS. 
Nanles and Address mu,t accompany all lette,." 

or no attentlOn w ill be paid thereto. rrhlB iEt for our 
information and _not for publicat lon. 

KefereIH',eK to former articles or answers 8hould 
give date of paper and pa!!e or numher of question. Jnq llirie s not answered in reasonable time should 
be repeated; COITespondents will bear in mind that 
some answers require not a httle research, and, 
though we endeavor to reply to all clther hy letter 
or in this department, each must take his turn. 

Buyers wishjng to purchase at(y article not advertised 
in our columns will be furnished with addresses of 
l10uses manufacturing or carrying the 8fime. 

Special 'Vritten Information on matters of 
penlonal rathc'r than general jntemst cannot be 
expect€d without remuneration. 

Scientific American Supplements referred 
to may be had lit the office. Price 10 cents each. 

Hooks referred to promptly supplied on receipt of 
price. .Mlnera18 sent for examination should be distinctly 
marked or labeled. 

(8020) S, E. D. aRks: What would be the 
proper lengths of the tubes mentioned in the 
SCIENTIFIC AMERICAN of November 24 for a 

full set of chimes of ten notes? Will the 

tubes give as clear a tone as bells of the 
same pitch? A. The lengths cannot be given 

exactly on account of the variation in diam

eter and thickness of the tubes. They can be 

cut off a little longer than the length given 

and turned by filing the ends. 'Ve give the 

lengths of fifteen tubes in inches: G, 11 Y2 ; 
A, 11 ; B, 10'4; C, 9'Ys ; D, 9%; E, 8'Ys ; F, 
8%;�8�;�7%;�7'4;�6'Ys;�6�; 
E, 6¥S ; F, 5%, : G, 5V2. The tubes are % In. 
external diameter and 1-32 in. thick. 

(8021) H. S. G. asks: Is water a conduct
or or a non-conductor? A. Water is a non

conductor of electricity. It has a very high 

resistance when pure. The addition of a trace 
of an acid will, however, reduce the resistance 
so that it will conduct fairly well. When this 

is done electrolysis takes place. 

(8022) H. H. G. asks: Can you tell me if 
I should shellac the plates of a Wimshurst ma

chine which I am constructing? I am making 

the plates of hard rubber and they are eight 

inches in diameter. A. It is well to shellac 

the plates of a Wimshurst machine, even if of 

hard rubber, since the shellac prevents the 
deposit of moisture from the air upon the 

plates. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 
DECEMBER. 25, 1900, 

AND E A C H B EAR I N G T HAT D ATE. 
[See note at endoflist about copies of these patt'llts.j 
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Advel·tisillg device, electri�, P. Dawson .... 
Aging apparatus, wine or liquor, A. B. C. 

664,398 
6H4,67!J 
{j()-!,807 

Dowdell .............................. 664,1'38 
Air-compressors, unloading means for, U. 

de Laval and G. P. Aborn , . ... 664,362, 664,563 
Air cooling and agitating apparatus, 

E. F. Porter ......................... 664,776 
Alarm. See cord-tension alarm. Low-

,yater alarm. 
Amalgamator, grading, A. Z. Baldenebro .. 66-1,712 
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Auger, earth, W. B. Gibson ..... ......... G(;4,741 
Automobiles, combined condenspr and daSh-

board fur, L. F. N. Baldwin ............ f)64,373 
Axle, J. H. Taylor ........................ 664,447 
Axle and box, vehiclp, .T. G. Anderson ..... G64,611 
Axle for automobilf's, steering, J. B. Deck-

er .. . . .... ....... ..... . ... .. ...... .. .  664,729 Back-peda):':�. brake, P. P. Hinckley .... .. H64,749 Bag. Se<' ·' ;' 1'-,., hag. 
Bag-bold/: Tlicks and P. L. Hoff-

man ...... " . .......... 66.1,409 

��li��:p�'��,,_ ,I : . L i'Jrickson ......... (-S4,7;�4 

B l' .. '.:-\��l�,��;;i.lin ........... ���l,'i�;l 
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IS ',. ! l',l! 664,62;� Barrels when' st�all.i.�. " �:: '" I'('�' Sf:'-curing, F. E . . Jew\.:,' ' " dj;�,.j:I:-) 66-!,556 
Basket, W. T. and J. I. h ']" '1'14.654 
Rf'aring, antifriction rollf'r, J. \ �., ' .. :!;�� ',!� 1.�!22 
Bearing for colter or othf'r s1: h, 

lubricating and dust-proof, -,-" 'v<;' 
Cooml)s and L A Brooks ......... . 

Bearing, roller, J. A. Pf'rkins ...... 664,8�,j 
Bearings, closing-up df'vic<' for axlf', F. 

Surth ............................... . 
Bed-bottom, spring, "". D. Hunt ......... . 
Bed, folding-, D. Eisnf'}· .................. . 
Rpdclothes-holder, :\1. R Pa l'ROns ......... . 
Beer, etc., cold-air-pressure apparatus tor, 

G. Scbmidt ......................... . 
Bf'f't-topping-machinf', .T. H. Luhrs ........ . 
Bf'lWh. Sef' washbf'n('h. 
2icyclf', H. C. ":rppks ................... . 
Bif'ycle-('hain, A. I. .T3('oh8 .............. . 
Bif'Yf'If>-suPPOl't, A. M('('nl1om ............ . 
Billianl-clw, .r. Rl'ftllf'l'FL ................. . 
Bindpr, antnmatif' 10C'k, F.. A. 'T'l'll.8sf'll .... . 
aUnd, outside window, W. Alford ...... . . 

• .t.,  

66·l,·" -, 
HG4,7fih . 
664,5:�B ' 
664,496., 

664.824 
664. 120 

G64.826
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6fl4,481 
61l-1,4DO 
fifl4.!W� 
fif\4.�2!) � 
664.451 

Boat, lifp, E. A. Manny .. . . .... . ..... .... 664'769 1 
W

OOD METAL Boiler. St'f> water-tube boilt'r. . Dr Boilet', T. P. COllllelly ..................... 664,5:34 
W k BOil��1luIta(�:is:�����' .. :': . ��T: .. 
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Bookcas{', sectional, C. Snydpr . • . . . . . . . . • •  6G4,687 Without Steam Power should Book, manifolding order, 8. �. Cooke . • . •  66J,:J84 use our Foot and Hand Power Book-marker, C. W. Kromenaker . . . . . . . • . .  664,417 Machinery. Send for Catalogt:es Book or copy ,holder, B. T. Montgomery ... 664,664 A-Wood-working Machinery BOOk
Lu1!� m
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Book, separable, F. H. Gilson ........ .... 664,544 SENECA FALLS MFG. CO. 

��m�: :C"n-:e·fJl��·tX:: ��" ii.' 'B�;';l��: : : : : : :: ��g�� 6_9_5_W_a�t�er�S�t�.,�S�en�ec�a�F�a1�I�s_, _N __________ _ 
Bottle, non-refillable, H . •  r. Bloomer ..... .. 6tYl,f)05 

Box. See butter-box. Mail-box. Match-
box. Paper box. Tickpt-box. 

Box-corner binding-strip, " .... J. Pierpont . .. 664,676 

�,. NGINE&'FOOT� M�CO-tINE. SHOP O\JTf'ITS, � ') TOOLS AND 5UPPLIE S,-7;,'Z2u, ATHEs.S(BASlIAN LA1HlCO'W;�����Vri 
Bottlf', watpr, \Y. B. Fenn ................ 664 ' 472 1 

Box-fastener, H. C. Knox ................. 664,415 
Box'

��;s,�.¥.?�
tructioll for fancy, II. J. I,jrk-

(J(14,471 I Foot and Power :r��s���rs��n�''ttr�I�'tlr:;'ls��� 
Brake. Spe ll��k�p�(i�ii�g '�t�hi'c'l��b��k�: 

... 
SH H:P ARD LATHE CO., 13.'l W. 2d St., Cincinnati. O. 

Brick loading or llIhoading apparatus, T. 
E, Ayotte :lull A. A. Charbonneau .. . 

Broaching-pl'f'sS, J. A. BalH'r ............. . 
Buchet, minnow, J. R. Brinck ............ . �gi:m .... . Pipefitters! 

� 'i' � d Your kit is nnt. complete un-BUrIwr. Sf'e gas-lmrlwr. 
Butter-box, J. K. C. Hollbs ............. . 
Buttonholp markt'r and Rpacpr, G. A. Joy. 664,M!J I!jI � ............ less it includes the famous 

H64 75!J • 
Cahinet, buffpt, '1'. G. \Vallluski . ....... . 
Call-1JOx, f'lectriC', E. E. Salisbury ........ . 

61H:U97 STILLSON WRENCH 604,681 
Camera, roll-holding photographic, J. P. 

1\lt'ypr . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 664,770 
Can. See oil-can. Slivpr-can. 
Cancelinz machillf', lpttt'l', S. E. Pettee .... 664,429 
Capsules for bottl{·s, f'tc., machine for man-

ufacturing', B. "\Yatzkf' .............. . 
Car construction, railway, J. H. Horne ... . 
Car-coupling, S. P. Bush ............... . 
Car, double-hoppcr-bottoll1, G. I. King ... . 
Cal', flat, G. I. I<\.ing ................... . 
Car grain-door, A. T. Bramer ........... . 
Car or wagon stakt', (�. 1-1. Wall .......... . 
Car-roof, H. \V. Hf'imdiek. Jr ........... . 
Carbureter, J. F. BellllPtt ................ . 
Carcasses,. apnaratus for handling animal, 
card��l��r�a
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Card-holdf>l' lock-l'od, D. ]<1 Huntf>l' ...... . 
Carpet-cleanpr. \Y. and .T. Bowit' .......... . 
Carrier. St'<' l)al'l't'l-carrit'l'. 

664,516 
664,552 
664,1;08 
H64,760 
664,646 
6rA,716 
604,793 
664,602 
66-1,1,37 

firA,410 
604,558 
()fl4,75� 
664,606 

Cart, J. J. MC�llltY ..... ................. 6(':.4,666 
Case. See bookcasf'. Jewel-cusf'. 
Casket-Im\;:pring device, A. C. Richardson . 
Casting', compositp mf'tal, W. D. Sargent.. 
Castor-uean-popping' house, C. Saxton ..... . 
Chairs, playing-board and guard for infants, 

E. l<'irnhabcr .......................... . 
Chart, adjustable dress, H. C. \YilSOll .... . 
Chuck, planer, J. Suess .................. . 

664,581 
f,64,438 
1364/;86 

664,542 
r'()4 "'00 
664:688 
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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 MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 

"The W�rk!ng nule �f Ev�ry T��l " 
whether cbeap or costly, common or 
uncommon, belong-ing to every trade 
and profess ion, 18 exhaustively de
scribed and accurately illustrated i n  

MONTGOMER.Y & CO.'S 
TOOL CATALOGUE 

thanew,improved and revised edit,ion 
for 1900. Printed from new type. with 
hundreds of new pictures and explana
tions of the latest 'rools manufactured 
for every known purpo�e. A book that 
all should have for reference and 

study. By Illail for 2) cents. 
MONTGOMERY & CO., 105 Fulton St., New York City. 

Ch
U

l
if�m��:ty

al:�l:. ��::�� .. 
a
.����·�:

l
��

, 
.. �: .. � .. U64,54J TH E  E U R EKA eLI P 

Clamp. Sec saw-clamp. Umbrplla-rod 
clamn. 

Clamp or' brackf't, B. F. Durham .......... 664,390 

Furnace-grate, W. R. Wood • • . • • • • • • • • • .  �. U:lt.r-.21 
Furnace-grate, C. E. Wyman ....... . ... .. ()t34,7'04 
Furnaces, appliance for supvlying ail' to, 

J., Sr .• and J. Vicars • •  Ir .. . .. ........ 664,635 
Game and appal'atus for playing same, 

race, G. McMullen .... . ........ ...... 66·.,492 
Gas bUl'ller for cooking stoves, etc., aCt�ty� 

lene, F. 'l'rendel. . ... .. . .. . .. . .. . .. . .. . .  664,-595 
Gas-cbeck, adjustable, T. E. Leese .. . .. ... . 664,656 
Gas generator, acetylene, D. M. Dorman .. ,3tH,,!::1 
Gas storing antI distributing apparatus, ace-

tylene, G. M. A. Claudf' and G. A. Hess 6-3-t.,3'3 
Gas, washing, R. E. Pipping and O. E�. F. 

Trachmann .......................... . fJt1-j,.t)77 
Gate, D. W. Aylworth .................... �tH.612 
Gear for transmitting povn-''', F. YV. Lan-

chester .............................. �.J6·l.(1.!'iJ 
Gear, speed reducing or multiplying, S. C. 

Davidson ............................. 664,;�S6 
Gearing, J. and C. Quist . ................ ti64, -i78 
Gem-setting, D. W. Costigan .. ... . . .... ... ti64,7�5 
Generator. See gas-generator. Steam-gen-

eratoL" 
Governor, centrifugal, F. Ellicott ......... . 
Governor, prime-motor, F. Ellicott ... , .... . 
Grain-distributor lock, O. II. Baker ...... . 
Grinding machine, ball, H. M. Putnam .. . 
Grinding machine, pbasf'r, .T. B. Wallacf' .. 
Guaiacolatpd serum and making samf', F. 

661,:;92 
.;61.:191 
(In,!.·l;); 
664.'>21 
6"'4,512 

Berlioz .............................. U6J..377 
Gum or gum wastps, l'Pgt'llPra ting old, C. 

Brimmer ........................... . 
Gun-mount, W. H. Driggs ................ . 
Gutter-hanger, W. Hpib ................. . 
Harne-clip, W. C. Johnson . . . . . . . . . . . . . • . . .  
Hammpr, blacksmith's, J. Wade . . . . . . . . . . •  
Hammock, I .  E. Palmer .................. . 
Hammock-support, I. E. Palmer .......... . 
Handles of brooms, scrubbing-brnsbes, t�tc., 

rlj4 t'2n 
061,73� 
{',H.G37 
66·1,.111 
'l61.f.93 ,::,1:1::;'74 6(,,1:.1;2 

d(�vice for securing, W. Knieper ...... 6G4,413 
Hanger. See g'uttcr-hanger. 
Harvesters� mowers, etc., kniff' for, H.  

OIdbam .............................. (H1.<rlO 
Harvesting machine, potato, H. Harms and 

H. S"egelh .......................... 664,41)6 
Headligbt, F. B. Lasb .................... 664,'1l� 
Heater. &-e plf'ctric beater. Portable heat-

Pl'. ,,"atpr:-hcatf'r. 
Heating and ventilating- systems for build-

ings, D. 'V. Anderson ................ 664,706 
Heating apparatus, low-pressure steam, 

J. I"f'lling ..... ............... ... . .. . 
Hidps, treating', F. Wayland ..... .... .. . . 
Hingp, spring, \V. I<\.. Sanstrom ........... . 
Hoisting and cn rr,ring device, overhead, 

664,644 
664,�!)8 
664,682 

N. E. Bro'YIl . .. ....... ... .. " . , . . .  !� • • •  664,622 
Hook. S{'e Fish-hook. Snap-hook. 
Horspsboeing-stal1, J. A. Gray .......... . 
Incuhator, J. L. Macy .................... . 
Inkstand, A. L. Newton ................. . 
Insulator, E. Renault. .................. . 
Internal-combustion engine, W. K. Free-

664,402 
664,657 
664,424 
66-1,432 

lnan ................................. 664,632 
Iron for preservation then-"of, electrolytic 

tl'ca tment of, H. L. Hollis ............. 664,550 
Irrigator and insufflator, rectal, R. E. War-

Pf'r .......... .................... . . .. 664.7H6 Clas�i���
OI�
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Clasp for shoes, ('tc., S. Cohen ............. 664,467 
Cleaner. Sf'e cal'lwt-cl('aner. 
Clip. S('e hamp-clip. 

The most useful article ever invented 
tor tbe purpose. lndispensabla to Law
yers. Editors, Students, Bankers, Insur
ance COml)anies and businesti men gen
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. I n  boxes of 1 00  for 25c. 

.Jewpl case or box, M. Winderl. .......... 664,520 � I Joint. SPf' pipc-joint. Rail-joint. Vehic1e-. framf' joint. 
Clip or card-holdel', F. S. 1Vphh .......... fW4,517 
Clock striking llH.-..C'hanism, J. Gutekunst. .. ()64,404 
Clothes-line rt'f'l, H. Huebner ........... � .  664,640 
Clutch, R Prouty ........................ 664,4:n 
Cock, lock, J. R. Camplwll, .............. 664,462 
Cock, stop and waRtf', J. R Campbf'll ..... 664,46:� 
Coin-control1pd mf'chanislll, R. E. MongPl· .. (164,))61) 
Collar-pad fastf'ner, J. E. Chanth"r ......... fi64,464 
Collar-spring, S. A. I{OltOllSki . ........ ... 6f)i,f)4B 
Collf'ctor-ring, II. G. Rl'iRt . ............... 00·1.503 
Compass attachnwnt, R D. Patrid\: . . . . • . . .  064.497 
Convpying apparatufl, R. B. Peck .......... 664,427 
Cop-tube mandrf'l, D . .  Jackson ............. 664,64� 
COlHWI', pxtractin(!,. J. Dong-las ............ 6H4.R�7 
Cord-tension alarm, C. Rransgrovp ...... 604,717 
C'OI'Il-cuttf'r, C. O. Elw1'lf>in ............... n64,G2'i 
Corn huskf'r and f'hl't'd{1f'I', F. M. Tf'f'gllftl'-

dl?n and .T. B. Himt 'R .................. 664.44;;;) 
('ornpt. F. .T. Richmand . ................. f-i64.·l:14 
Corspt-shif'ld, P. ::'II. �Iattliew ............. 664,H59 
Coupling. S(>(1 car-connling., Thill-coupl;ng-. 
Cows from kickillg, device for pl'Pvpntillg', 

J. F. "1'allacf> ........................ . 
CratC', ax-hfl1ldlf', H. G. Graw-..s ........... . 
Cuff-holdpr, .P. O'Donnf'Il ................ . 
Cultivator and hanow, M. 8mith ......... . 
Cultivator, lIa1Hl, .T. H. Anderson ........ . 
Cultivator l'Pplanter attachment, M. G. 

Mitchpll ........... . .............. . 
Cultivator-shovc1. F. W. Fr('llch ..... . 
Curtain, adjustallle storm, F'. P. Stukf'y ... . 
Curtain fiXtlll·f'. J. R. Bernif'r ............ . 
Cut-off, down-spout, G. A. Higgins ........ . 
Cuttf'r. &>e corn-cutter. 
C;\Tlinder-tooth, P. Swf'nson ............... . 
Delivf'l'Y Illf'chanism, 0. RoesPlI ......... . 
Distilling and refining- oils, T. Macalnilw .. . 
Dock, sectional floating constructioll, \Y. 

664,7!l4 
664,471) 
664,!i77 
66t.6,o,f) 
664,60; 

664.(j1)� 
B64,�n7 
664.7n2 
664.018 
664,548 

fl04,4·Jj1 
ntH,f>:",;") 
664,81� 

Jamieson ........................... . G64,758 
Door, grain, J. E. Brown and H. H. Will-

tel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 664,621 
Drafting and m('asnring tool, combined, ViT. 

C. Day ............................ .. 
Dredging· apnaratus, F. Ecaubert . ....... . 
Driving- mechanism, H. P. Richards ...... . 
Dye and making same, triphenylmethane, 

664,727 
604. '12" 
664,505 

H. R. Vidal. ......................... 664,450 
Ed�ing- devicf'. J. P. Brown ... .. . ........ 664,530 
Egg bf'ater and mixer, combined, R. G. 

and E. H. Ra bif!'er . . . . . . . . . . . . . . . . . . .. 664,779 
Electric currents into effective mpchanical 

energy, converting the energy of al-
ternating, R. Eickf·tllP;vpr ........... . fHl4,'j �3 

Elf'ctric cut-out, J. H. and H. Trumbull ... 664,u11 
Electric heater and circuit-controller there-

for, �T. I. Ayf'r ........................ fi64,371 
Electric-machine brush-holdpr, dynamo, C. 

W. I{raJ;"h .......................... . 
Elf'ctric machinp, dJ"l1amo, I. Fisher ...... . 
Rlf'ctromagnet-coil, S. D. Snrong ......... . 
Ellintic sprin2', O. Morrill and H. P. ,,-'plls . 
End-gate fastening, .T. Pparson .......... . 
Engine. SPf' internal-combustion engine. 

Rotary pngiI1f'. 8tf'!lm-f'ngine. 

664.64!1 
664,�!l6 
664,442 
664.571 
664,498 

Engine cylindf'r-lwad, R. L. Amhrosf' ..... 664,453 
Engine fly-wht' f'ls, starting-jack for, J. F. 

Trumble .............................. 664,510 
Engine speed-re�ulator, explosivf'. H. Sut-

ton ............................... ... fJl14.1,R!l 
Engine tendf'r,l tradinn, F . .  J. Wpir ....... 664,599 
Engines, incanOCS('f'11t ignitillf! df'vicp for 

exnlosion. G. Miari and F. Giusti. ... 664.661 
Envplop, 1. F. Long ........... ............ 664.560 
Envelon. J. A. Ullman .................... B�4.flf)4 
Exhibiting device, B. Tropn .............. H64,fi92 
Faucet and overflow, combined, \V. G. 

Wuichet .......................... ... 664,803 
Feather quills, machine for grinding-, S. 

Levy .. . ............. .... . ............ 664,564 
Fepd-watf'r-purifying apparatu�. I. S. 1\{c-

Dougall .............................. 664,572 
Ff'eder, boiler, J. Barry and 1\1. L. Shaugh-

nessy ....... ......................... 664,456 
FN'df'r. stf'am-boilf'r. G. \V. Vidlnnd ...... 664.b.)6 
Ff'Ptling- and watf'ring poultry, df'vice for, 

D. E. 80uthwk-k ...................... 664,591 
Ff'nof'r. Sf'f' firf'nlacf'-ff'lH'JPI'. 
Fertili7.er-fijstrihntf'l'. J. C. Ho1t7.claw .... 
Filf', 1.1. C. l\fcNeal. . . . . . . . . . . . . . . . . . . . . . •  
Filf', prf'scription, H. 1. .Tpfff'rs ...... .... . 
File slls!)ension device, document, D. E .  

Hunter ........... . 
Filtf'r, .T. C. Hf'lHif'rscl."" 
Filtering matf'rial '. 

:;:1 howl, R - i;;;, . ..'-Irm + . .  : " 
"Ld " 1-1""1 

J. 
WO(l11",,-.T• 

r:j' ': .• hlp wall, floor, 
� !·,�n1PR ................ . 

H. WOOdR .......... . 
n. Hnll ............ . ..... .. 

, G. C. ann II. Fl >letchel! ... . .': .... , '�lll'P motf),' W. E. Simp:-;on ..... . ., G. W. Turton .................. . 
:'1' and delivf'l'Y mp('hanism, W. Scott . .;- mf'chanism, O. Roesen ...... .... . 

664.477 
664,573 
664.482 

lHl4.7t)!) 
664.408 
664.782 
664,525 
664.�'02 

664.(;58 
664.P.19 
664.702 
664.:1-74'l I 
664,786 
664.787 
664.4411 
664.Um 
fifi4.J)83 
664,l'iH "'lindf'l', O. ::tOf'Sl?l1 . . . . . . . . . . . . . . . . •  "!. Sf'e watf'ring-fountatn. 

ltomatie, C. E. Pf'rry ............ . (ia-t,4!l1] Rf'f' hoil('l·-flll'nn('f'. Regenp1'8tive .'/·!-r-fllrnncp. Rmokelfl.ss furnace. ,"., idiary fnrnncf'. 
L. Peslin . . . ... .... , .......... '164,'31.1 

��d ��tr�g g�a'�r��g:�;I�;lr �ta����I�� � Knife-blad(�. R. H. Dickinson .......... .. 664,5:)6 
of price. Sample card, by mail, free. Man-
'f.f

i�ctCo':! WoxC�{"'ln��t\'�ld�".\�
e

y' -----

PRINT 
YOUR 
OWN 
CARDS, etc. 

CASTINGS: BotbGREYIRON and BRASS. 

PATTERNS: WOOD and METAL, made 

fl'om drawings and blue prints. 

We manufacture �!'I�tings and specialties of every 
g���������lh�;�n�

e
���1r;�u?;g�J���al��d p:���

n
�a\� 

tern shon for this purpose. Send us your inquiries. 
Prices rig bt. 

WEST SIDE FOUNDRY CO .. TROY. NEW YORK. 

I<\.nitting-machhw np{,(U{', A. D. Dodge ..... 664,R08 
Lalwling macbinf', bottlc, T. A. Weber .... 664,797 
Laddt'r, C. Coplantz ...................... 664,385 
Laddf'r, brf'ak-awaJT, F. l\1. Z. Knight. ... 664414 
Lamp. acptylf'lw-gas bicyclp, W. A. Pen-

field ................. ................ 664.775 
Lamp-burner, J. Grt'g-or.'� .................. 664,742 
Laml), carriag-f', E. 1\1. Rosenbluth ........ 664,783 
Lamp, plpctric-arc, R. E. Ball ............ 664,713 
Lamps, l'f'gulating-socket for multifilament 

incandf'scf'nt elpctric, C. A. Hussey ... 664,554 
Lawn-sprinkler, R. H. Dengler ........ .. . . 664,730 
Lawn-sprinklf'l', A. G. �V. Peterson and J. 

F. lIrrslam ............................ 664,428 
Lead, trf'ating- whitf', T. C. 8andf'l'son .... .. 664,437 
Let-off, friction, T. Brindle and M. O. 

Steere .......................... ... .. 664.�80 
Life-prf'seTver, H. J. Ennis ............... 664,395 
Lime-slaking apparatus, "T. Schulthf'ss .... 664,440 
Liquid with compressed gas, apparatus for 

actuating-, R. Conrader ............... 664,723 
Liquids in fixpd quantitif's, apparatus for 

drawing off, B. Franc, T. and W. L. 
Colp ................................ . 

Lock, \\'. R. �1001'e ....................... . 
Lock, A. Petersen ....................... . 
I..Iock, J. Rikard .......................... . 
Lock-rod, rotar�y, D. E. Hunter ........... . 
Loom filling-replenishing mpchanism, E. S. 

Stimpson ........................... . 
Loom picker-staff bufi'pr, F. A. Mills ..... . 
Loom picking mechanism. M. M. Lahue ... . 
Looms. pneumatic shuttlC' and picker-staff 

6M.t29 
664.4.22 
664.674 
664.582 
664.754 

664.790 
664,817 
664,561) 

bufft'r for, F. A. Mills .............. 664,F16 
Low-watf'r alarm .. M. R. Schaffer .......... 664,785 
Lubrica ting device for piston-rods, R. E. 

P owerful, Resp onsive, Mail�����C�a���g::' 1: g.
or�����::: ::::: �: ��::��i 

Durable and Efficient. Match-box, L. C. Pay ....... ....... ...... . 664. 735 

"The Reeves" 
V ariable Speed 

Countershaft 
for securing any speed Without 
���ra1fy ��abp;r:d 

O
[o���� ��J��i' [r��: 

working Mach inery, Iron Lathes, 
Planers, Boring MillS, �hapers, etc.; 
Cement, Macni.neIY, Experimental 
Machinery-in fact all k1nds of ma
chinery requiring H change of speed. 
Witb it a large increase and ''1. better 
gra4je of work can be produced. 

� Send .far handsomely illustrated 
cataloaue U S. A." free. 

REEVES PULLEY CO. 
COLUMBUS. IND" U, S. A. 

BICYCLES Send for Our 
CATALOQUE 

M R. DEALER, it will PAY YOU to write us. 
OTTO KON ICSLOW. CLEVELAND, OHIO. 

1 
et' � Automatic Machines 

� '1 FOR 
J1 Q 1 fORMIN O  WIRE W � � from coil into snapes �imilar 
� � to cuts. We can furnish rna-

'=, J chines or goods, as desired. o '=- I:T Send jar Oirculars. 
f;/t. ,.., � BLAKE & JOHNSON, 
P. O. Box 'f, WATERBURY, CONN. 

Matcb-box, G. R. Odean .................. 664.576 
Match-machine, W. F. Hutchimwn ........ 664,642 
Match, safety, C. Haslwantcr, .Tr ......... 664,609 
Matrix or di� sf'tting machil1;:>s, distributing 

apparatus for, E. Wt'nschf'r .......... 664,698 
Mf'dical use, serum preparation for, F. 

Berlioz ............................... 664. "78 
Metal, machine for making expanded, E. S. 

Bradford . . . . . . . . . . . . . . . • . . . . . . .  , . . .. 664.R79 
·Mf'tal tank, F. P. Manning . . . . . . . . . . • . • • .  664,421 
Mill. Sf'e rolling-mill. 
Mirror attachment, W. H. H. "'right . . . .. .  664.!)22 
Molding-machhw, G. W. Pachf'r ........... 664,426 
Motion, device for converting vihra tory into 

rotary, E. B. Chapman ............... 664,!{82 
Motion to distant points, means for trans-

mitting, D. P. Thomp�on .............. 664,[,94 
Motor. See fluid-prpssllre motor. Rotary 

motor. Wind-motor. 
MUSiC-Sheets, automatic devicf' for engaging 

(�nds of traveling, R. J. Bennett . ..... 664,604 
l\1uzzlc, T. B. White .......... ........... 664,800 
Nitroso bases stable, rendering', A. Ammt=>l-

burg ........ ........ ... ........... . . . 664,709 
Nozzle for oil or othf'r bottles, L. M. Ca-

bana ................................ . 
Oil-can, O. Nordhau[!:Pll .................. . 
Ore friablt" bath fo1' rendering, Ie l\Iillel'. 
Ore-sf'parator, A. C. Hartung ............ . 
Ore-sf'parator, A. R. MacDonald, .Tr ...... . 
Ore-spparator, electromagnf'tie, E. Kreuspr .. 
Packing-, C. H. Milpr .................... . 
Painting apparatus, N. 8tow ............. . 
Pan. 8ef' ash-pan. Vacuulll-pan. 

664,461 
664,669 
664,488 
664,b:15 
664.768 
664,650 
664,487 
664,"91 

P&ppr and producing samf', P. Hakf' .... .. 664.743 
Paw-r box, J�. 1\1. Scott. ... ... . . .... .... . 664,588 
Papf'I' boxps, macbinfl fol' making, C. H. 

Bl'oQk� . ... ... ....... .. . .... . .... ... .. 664,1-58 
Panf'r tulws, machine for making-, C. A. 

Bnil(l.v ................................ . 
Ppndulllm-10cking devicf', H. Groom ....... . 
ppssar��, H. 1\1. Painp ............... ' .... . 
Pbotopngravf'I"s printing-frame, S. Mc-

664,C14 
664,40:{ 
664.,195 

Lau!'blin ............................. 664,Gfl� 
Piano-Rction, J. J. Heal)- . . . . . . . .......... . 664.107 
Pipp-joint. flexiblp, G. F. Hughson ........ 664,47H 
Pipf'-wrench, E. F. Combf'r ............... 664,fl25 
Pipe-wrench, H. H. Hunter ........... .... 664JA1 
Pipe-wrench, N. Nilson .................... 664,425 
Piston for single-acting engines, O. F. 

Good ................................. il64. 101 
Plaiting apparatus, T. W. Castleman 664,721 664,�22 
Planing machine for curved work, w()l)d, 

B. D. Wbitn�)' ....................... 6 6 4  !'i19 Plantpr, corn, "'. Lincoln., .......... ...... 664 767 
Platf'-holder, ma,l!azilw, C. G. Warnf'cke »nd 

W. H. Heatb ......................... 664,795 
Plow. R. L. Morrison ...................... 664 r.70 
Plow attachmpnt. W. B. Bracf'well ........ 664,£:;27 
Pnf'llmatic-df'spatch-carrier system, J. M. 

Hector .............................. 664,547 
Pnf'umatip snring or cnshion. S. H. Stubbs. 664,444 
Portablp hf'atpr, J. L. Hollingsworth ...... 664.751 
Prf'cions mf'tals from river-bpds, machine 

for collecting', J. R. Drake ............ 664,626 
Pl'essurfl.-gage-testing apparatus, C. B. Bos-

wortb ......................... 664,S05 664.P06 
Printin2'-machine, T. M. North ..... 664.574 664 fi7!) 
Printing-machinf', W. Spalckhavf'r .. 664 i)92 664.5?S 
Printing-ma('hinf', pf"nC'il, C. W. Cutter.: . .. 664,726 
Printing-press, G. E. Pancoast. ....... .. . 664 ',,7.Q 
Printing-press, cylindPr, F. J. Harbridge . •  664,744 
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