
TO INVENTORS. 
A Il experience of Dfty years. and the preparation 

of more than one hundred thousand applications 
for patents at homeand abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled faCIlIties for prOCUring patents everywhere. 
A synopsis of the patent laws of the United States and 
all toreign countries may be bad On application, and per
sons contemplating the secufulg 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 & CO .• office SCIKNTIFIC AMERICAN, 
adl Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

MAR.CH 6, 1900, 
AND E A C H B EAR I N G T HAT D ATE. 
lSee note at end of list about copies of these patents.] 

Agricultural spider. C. Jobanson ................... 645.032 
AIr cooler and refrigeratOJ. J. Cormack ... ...... ... 644,76:� 
Air, means for attemperating and purifying, J. 

�'. Dornfeld .... . .................... ...... .. ...... 644.668 
Am bulance. H. C. Hall. ... .. ................... ..... 644.90H 
Anchor. J. \Vat�on .. ... _ . ................... .... ..... 644.955 
Axle. car. �'. EJ. Hawksworth ... .. ................... 644.822 
Back pertaling brake, C. G. Tiefel. . ................. ti44.t14B 
Ba�t. artificial. F. W. Hedgeland .................... 644,ml 
nalt box. H. Levi .. ...... .... . . ... .. ... ............... 644.77a 
Hales. etc .• conveyer for cotton. S. J. Webb .. ..... 644.650 

Basket, nesting fruit, Shellenberger & King . ..... 644JiIH 
Bearing. ball. J. Keller ............... .......... ...... 644.608 
Bearing. ball. R. E. Kim ball. ....... " ............ 644.771 
Bearlllgs. waterproof protector for vehicle. H. A. 

• 1 aco bs....... ........ .. ................. .......... 644.605 
Bed couch, H. J. Dascbbach ....... ............. .. .. 644,tit)."J 
Bedstead. metallic folding. C. L. Plunkett ...... .. 644.63; 
Bedstead supporting frame. J. F. Stephenson . . .. 644,781 
Belt drum for belt polishing machines, M. J. 

�'Iavin et al.. ...... ...... ......................... 644.588 
Bench. See Work bench. 
Bicycle. C. L . •  Jenne .. ................................ 644.769 
BICycle. Runyan & Pond . ....................... ... 644.!)8ti 
Hicycle frame, G. H. Williams . .................... 644,787 

Bicycle framework. G. H. Williams . .............. . 644,788 
Bicycle handle bars and seat posts. binder for, E. 

N. Bowen .. ...... ............... .... .......... ..... 6·14.573 
Bicycle spring' frame. G. H. Williams .............. 644.957 
Bicycle support, C. Kordenat .. .... . ........ .. .... 644.Bltl 
Bicycle support. C. W. H. Smithers ................ 645.023 
Block. See Snatch block. 
Blotter holder. O. 1. SamdaL ....................... 644.72.'> 
Boat. metallic life. W. S. Ray ....................... 644.72:1 
Boiler. D. S. & M. R. Jacobus .............. ..... ..... 644.862 
Book holder. coin controlled, H. L. Peck .......... 644,776 
Book. shorthand note. H. Bungenstock ............ 644,577 
Boring machine. post hole. O.-8hevlin ........... .. 644.876 
Hottle corking and labeling machine. G. Bowen .. 644,761 
Bottle IlJouth guard. C. H. Bogart .................. 644.891 
Bottle. non.refiliable. W. B. Lynch .. ... ........... 644.617 
Bowling alley. C. J. Olson ... . ... . . .. .. ... ......... .. 644.628 
Hox. See Bait box. Knockdown box. Paper box. 

Paste box. Shipping box. Sluice box. Trav
eler's box. 

Bracket. See ExtensibJe and adjustable bracket. 
Shade roller bracket. 

Brake. See Back pedaling brake. Car brake. 
Sled brake. 

����\re�:\;h�c:en�'il.n��.IUOd,;;,oii:: ::::: ::::: ::::::: �1:�3 
Broom bridle and holder. L. Oehme. Jr ............ 644.627 
Broom holder. H. �'. Cooper .. ... .................... 644.581 
Buckle. G. B. Adams . ................................ 644.752 
Buckle, belt. M. L. Streeter ...... .................... 645.025 
BUIIl<Y storm front. A. A. Prall . ................... . 644.944 
Building blocks, composition of matter especially 

adapted for use in manufacturing, L. Gleich-
mar . ............................................... 644.765 

Building blocks. producing. J�. Gleichmar ......... 644,7f36 
Burner. See Gas burner. 
Burning pulverized fuel, apparatus for. Hurry & 

Sealnan . ................... ...... .................. 645.031 
Butter plate and mold. H. M. Williams ............ 644.698 
Button and fastener. combined cuff. S. Carlin .... 644.894 
Button makinJ:! machine. A. Garbeil.. ........ ..... 645.050 
Button making machine. P. L. Sylvester .......... 644.811 
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Camera, photographic. P. Perate ................... 645,003 
Can. See Oil can. 
Car and door mechanism therefor, steel. A. B. 

Bellows ..... . .. ..... ... ........ ... .. .... .. . .. . . ... 644.890 
Car brake. electric. U. E. Maills .................... tlH.716 
Car coupling. T. M. Gallagher . .... ................ 644.820 
Car coupling. automatic. C. B. Cookston ........... 644.897 
Car, electric motor. C. M. Johnson ................. 644,671 

6:� ����eIJo�r.1�:{i��,· T:'i\: 'S'oyers::::: :::: : :  ::: g:t¥� 
Car replacer. J. C. Bates ..... ; ....................... 644,� 
Car roof. C. O. Peer . .... ..................... ........ 644.632 
Cars. dou ble or tandem spring draught rigging 
Car�?i:;�I:��·p�nfI(irr:��1[t riggi' ng' felr raiiwa:i, 644.679 

C. M. Mileham . .... ........ ....................... 644.717 

g:�g'h"�tJ'�j..J gl���g�. �,.G�I��llr: : : ::: :: : : : : .•••.•• '. �!:��� 
Card punching machine, Jacquard, V. Royle ...... 644.871 
Case. See Eg� case. 
Casting machIne, ingot. J Illingworth ............. 644,918 
Casting mechanism. W. & J. Lanyon ............ ,.644.713 
CnstinJ;{s, apparatus for making, Kelling & Allen . 644,926 
Chains. machine for making curb, W. I. Macom-
Cha���':" m'ecilanism'" f'or" 'mariufactu'r'iiig;" A: 645,039 

Masion.. . . ............... . ... ' ................... 644,991 
Chair. See Dental chair. Reclining chair. 
Chalk sharpener. P. Chock ....... ... ................ -644.661 
Chanlleling machine. �'. E. Beckman. .............. 644.b71 
Cheese cutter. Nagley & Asbery .................... 644.775 
Churn. P. F. Glassbrenner ...... ..................... 644.707 
Ci.�ar lighter. C. B. & S. Abbott .............. . . ..... 644.658 
Cigar tip former, J. Bunn .. .... . ..................... 644,1:193 
Ciga�s or cigarettes. machine for preparing con-

tmuous rolls of tobacco wrappers for manu-
facturing. L. L. & W. Maxfield ... ............... 644.677 

CircUit breaker, automatic. D. \V. 8tUlson ........ 1i44.878 
Cistern. overflow reserVOlr, J. GaM. . ................ 644,856 
Clamp. See Wire clamp. 
61:;�·mCac�i�:�.�zruse· in 'prepar'ing; 'ii: Dies·ener.·. �t��g 
Cleaner. See PIpe cleaner. 
Clock case. E. C. Barton . ............. ............... 644.757 
Clutch. J. A. McGee .... .......... ..... ............. . 644.8U5 
Clutch, automatIc fluid pressure friction, J. H. 
coa�i�f�ii:T: Beecher.·.·:::· : :.· : .. : .... : .. ':::: ::::::::: �w� 
g�:Ui[gfli�:fi� ���s�is���y

w: Gar'is·.::::::::::::·: g:t� 
Coatmg fragile vessels. apparatus for. W. W. 

COI��r;�uif�r: 'S: Ii': iiaiiciiili:: :: ::: ::::::::::::.:.::: �::�g 
8g�gj�a8o�·I.rl:.hiv·..:i;,oii &, Bean:' . :::::::: :::::: �t:m 
Conduit�. means for gi ving rigidity to elbows or 

turns of flexible. �J. '1\ Greenfield ......... . , ... 644.85h 
Cooking utensil lid • .  J. H. Swift ....... ............. 645.045 
Cooler. See Air cooler. 
gg���i.
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Corset, apparel. M. W. Lawrence ..... .... .......... 644.!\10 
Cotton openers, dust trunk or tu be for, 'V. Frost 644,975 
Coupling. See Car coupling. f)'hill coupling. 
Crate. folding. T. A. KUlman ........................ 645.036 
Crate, knockdown. H. B. Drew ...................... 644.796 

g�rtf��t�����r
it.?n. �. ��gfiiuj.·rnoiici:::::::::: :::::: �a�� 

Cultivator, harrow. and hi1ler. combined gang. 
Fischer & Lewis .... ... ...... ...... .............. 644.587 

Cutter. See Cheese cutter. Hay or straw cut-
ter. Twine cutter. Vegetable cutter. 

Cycle pedal and crank pin. I. Rees ... ............ ... 644,63G 
Cyclometer and speed indicator, com bined. E. n. 

Clapp ............... . ....................... 644.578. 644.579 
Cylinder wrench. H. Lund . ........ ............ ... .. 644.076 
Dental chair. G. Sibley ........ ......... ... 644.640 to 644.642 
Dental chair arm rest. G. Sibley................... ti44.fi43 
Dental chair back rest. G. Sibley ............... ... .. 644.fM 
Dental flask. T. G. Donaldson ................ ...... 644.970 
Dental tool. C. W. Miller ........................ ... 644.932 
Dentistry, impression band for, G. Evans.... 644.705 
Denture. artificial. J. H. Doyle ....... .... .. , ........ ti44,58.3 
Deodorizmg and drying. F. M. Pratt ............... 644.682 
Desk. school. Swann & Brown .. ...... ............. 644.H3() 
De8k slide. T. J. Houtman ... ... ..... .. ........... . 644.982 

g�61�t:�g��� ��t.
rg��l����:��.��: .�:. �i

.���:::::::: �ltg:g 
Dough preparing apparatus, J. Schweitzer ........ 644,873 
Drill. See Electric drill. Rock drill. 
Drill rotating device. rotary, J. B. Rhodes ........ 644.638 
Dru�get pin. J. H. Gibson ........................... 644.976 
Dye, green black. J. Abel ........................ ... 6«.1l59 

WOOD or METAL {(�:;L 
Workers�.,.!!J!!! 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood. working Machinery, 

Dyeing apparatus. J. Major .................. ....... 644.988 
Dyeing. etc .. apparatuB :for, J. Major ....... 6«.,9S9, 644,9f.ll 
E�g case. J. M. Sharp ... .. . ...... . .. . ......... ..... . 644.808 
Egg case fillers, machine for making. J. T. Car-

mody ...... .. .. ..... ............... ............ . 644.7H2 
Electric circuit breaker. �. C. Reed ........ . ....... 645,010 
Electric currents, protective sYstem and appara-

tus for high . tensioll. L. C. Reed . ... ........ ... . 645,007 
Electrical distribution, protective system of, L. 

C. Heed ............ ... .... ........ ................ 645.008 
Electric drill, etc., W. P. Freeman . . .. . . ... , . • . . . . .  644,5B1 2UilSL_1 Electric machine, dynamo. H. G. Heist .•••. . . • . . . .  644.684 
Electric motor controller. M. W. Day .............. 644,66ti 

B-Lathes. etc. 

SENECA FAllS MFG. CO. 
695 Water St., Seneca Falls, N. V·.;P��;>i/!.l 
�E NGINE.&.F0011 1111 ACH'NE. �HOP OuTF'IT�. T OOL5 ""0 SUPPLIE!w;-:"fi"C ATHEs .'�EBASliAN LATHE CO'�?�������ISJ 

Foot and Power and Turret I,athes, Planers.J' .... §.hapers, and Drill Presses. 
SHEPARD LA'l'HE CO., 1M W. 2d st .• Cincinnati. O. 

"NEW DE M" SAFETY RAZOR. 
Impo8@lble to Cut the Face. 

It's the Best and Simplest Safe
ty ever devised. 

No Experience Required. 
We Guarantee and Keep Them 

Sharp for One Year. 

PRICE $2.00, POSTPAID. 
ar Sena for lllustratea Price List 

TilE GEM CUTLERY CO •• 
So. Reade St., New York. 

Water Emery 
Tool Crinder 
Pi��g ��q�rr�KS

lo 
n�u;g:;�t wftg 

water. Always ready for use. Rim
plest In construction, JIlost efficient 
in operation. 

ar Sena for cataloQUe ana prices. 
W. F. & JNO. BARNES CO. 

1999 Ruby St., Rocklord, III. 

THE EUREKA CLIP 

Electric switch. N. Marshall. ........ . .............. 644.745 
Electrical conductors. tool for laying conduits 

for. J. F. Cummings .............................. 644.7lli 
Electrical distribution, series arc system of, W. 

B. & L. C. Reed .................... ................ 645.013 
Electrical distribution system, B. G. Lamme ...... 644.865 
Klectrical distribution system. L. C. Reed ... .. .... 645.009 
Electrical distribution system, W. B. & L. C. 

Reed .... ........ . ... ..... ................ .......... 640.014 
Electrical distribution, system of overhead, W. 

Il. & L. C. Reed ........... .... .... ....... .. ........ 645.012 
Electrical distributIOn. underground system of. 

W. B. & L. C. Reed ....... .. . ............... ..... 645.011 
Electromotive force regulation, B. G. Lamme .... 644.864 
Embroidery frame. Guyer & Hudert. .............. 644.597 
Engme. See Gas engine. Jnternal com bustion 

engine. Portable engine. Rotary engine. 
Env�1��t��n

f�r!��e
ciocument. W. D. Bradstreet .. 645.029 

Extensible and R.djustable bracket, R. H. Beck ... 644,758 
Extract making apparatus, Schliemann & Von 

Boyen. . . . .. ................... . .................. 644.872 
Eyeleting machine. L. C. Emerson ......... 644,797. 645,048 
Ifabrics, composition for treating textile, C. 

Green ............................... ........ .. ..... 644.670 
Fabrics, producing ornamental. M. H. Frank . ... 644.904 
Feed water regulator. A. R. Shattuck ...... 644.688. 614.�9 
Fence, portable. J. C. Alexander .......... .......... G44,564 
Fender. See Car fender. 
Fifth wheel. �'. E. Wilcox .... . .. .................... 614.651 
Filtering material, J. H.. Reid .. .... ................. 644.G37 
Firearm safety lock. H. M. Caldwell ................ 644.660 
Firearm sight, G. Durrenberger .. .. ................ 644.584 
(fIremen's hose. play pipe for. J. M. Baker ..... . . 645,027 
FireProDf compOS ition for buiJding purposes, H. 

W. Hathaway ..................................... 644 . 821 
Fireproof construction, A. L. A. H immelwright • 

644.912 to 644.914 
Fireproof construction. W. Orr ........... 644,939 to 644.942 
(4'ireproof pulpboard, making. �'. E. Keyes ........ 645.035 
Fish hook or animal trap. D. W. Anderson ... . .... 644,960 
�'loor covering, producing material for. Mayke & 

Langheinrich ............. .... .................... 644.827 
Floors, false work for centermg concrete or 

other. J. L. Lechner ... .. .... . .. . ... ............ 644.986 
Floors, roofs. etc., composition for making. U. . 

W. Kane .......... ... ...... .... ... ... .............. 645.033 
Flower or plant, artificial. A. A. Richter .......... 644.724 
Flower pot holder. V. 1. Merton .................... 644.993 

The. most useful article ever invented tor the p.urpose .. Indispensable to Lawyel's. EdItors, Students, Bankers. Insur
ance Companies and bUSiness men generally. Book marker and paper cUp. 
Does not mutilate the paper. Can be 

� t:���e.se
S
e
e�t���/o���·ry frame. 

Z t:�;�l:���l
O���a��'a������J�""""""'''''''' 

644,829 

��e� �e�����'ll ��o������:' ��afPtn2�is � Furnace, }1'. A. Daley ...... ................... ........ 644.664 
Furring rod holder. W. Orr .................. ....... 644.938 and notion dealers, or by mail on receipt 

of price. Sample card, by mail, free. Man
ufactured bY' Consolidated Safety Pin Co., Box:121. Bloomfield; 1\'. J. 

" 0000" 
Our  Oller is Worth Your 

Consideration. II:T Note the lU""tmtion 
Varefully. 

'l.'his Motor can be used 
to operate all sorts of me
cuanicaltoJ's. With thefsn 
attachment it will be found 
invaluable for keeping the 
air pure in the sick room. 
Placed on desk or table 
will keep the room cool in 
summer. It takes up very 
little space, and costs bu L 
1 cent per hour to operate 
it, if our E Batteryis used. 2,000 revolutions per 
minute. If dealers in 
your town have not the 

u Od.do" motors or supplles. write for catalogue or send 
us �2.:iO, and we will send you, ev.re�s prepaid. the 
w����n�i��u:�3"&�·�i�1��

r
tar��i ra:a��f�lJr� 

and Batteries. ar Sena for Catalogue with Prices ana Descriptions. 
Amer ican Oddity Co., Dept. B, 170-172 W. B'way, N. Y. 

N EW 
" RIVETT" 
P ATENT GRINDERS. 

F�IN�UJtwA'icaAa��oL a�g��ss 
BR1GHTON, BOSTON, MASS. Makers of the Celebrated" RivettU Precision Lathes. 

Queen Transits and Levels 
High Grade Instru ments with the Latest Improvements. 
160 page FJn- 240 page Mathg i n e e r I n If I THE QUEEN I ematicltl Cata-
Catalogu e-on l o g  ue on ap-
application. plication. 
ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

QUEEN & CO Optical and Scientific 
., Instrument Works, 

59 Filth Ave .• New York. 1010 Chestnut St., Phila. 

STEEL BOLLS 
for fiattp.ning wire for all purposes 

II:T Send for circulars. 

. BLAKE & JOH N SON, 
P.0.Box7. WATERBURY, CONN. 

........................... � 
: " WeIghs Universal Bevel: 
: � ,�� Go.. Protractor.: 

• be 8IiPP:J'l,�� �d l?ci'r�h ,},�fl. :: leneth or turned at any ane:le around • 
• the circle. One side of the tool is fiat. 0-
APi II]\'"' CatakJuue of ElM Tools free. t .... r ce II THE L. S. STARRETT CO . .... • $1i.00 Box 13. Athol, Mass .. U. S. A •• 
��� ........................ . 

The New YAN KEE DRILL GRINDER 
S{'ientifi('aUy Corre{'t. 

"'RON-WORKEUS. More of these rna· chi.nes have gone into the leading plants of the world i.n the last two or three years than any other. W n Y J Bec:tnsil hand ground 
wont do correct work. They break, wear . and only last half as long as machine �D��.l:!Y':rud�irhl:lnnl :lfT a���: l�:J� One p.wllm1DBr-y II.gjWltlllro llt. Write full data. 'l'Il E: FULLER . to G. T. Eames Co., 20.0 

Kalamazoo, 1.11�h,,. U.S.A. 

Fuse block. H. P. Davis ..... ....... ... ............... 644.850 
Galvanizmg apparatus, E. I. Braddock ............. 64.4,575 
Game counter. H. H. Byrne ........ ........ .... .... 644.967 
Garbage furnace, S. H. Brown ...................... 644.906 
Garment. L. H. Johnson... .. ...................... 641.606 

g:� g��������.��eu�:�:: . �:.�: .��.
t
.����.

s�� ....... ...... �t��! 
Gas burner. acetylene, W. Hahn ........ ..... .... .. 644.799 
Gas burner for heatmg purposes. A. Seyewetz .... 644.&'{() 
Gas manufacturing apparatus. H. Pettibone ...... 644.806 
Gas engine. A. T. Otto ......... ........ ..... ........ 645.044 
Gas tlxture key attachment, P. A. Florimont . .... 6«.854 
Gas generator, acetylene, IN. C. Homan .... ... .... fi44,601 
Gas generator. acetylene. Laperle & Boulard ..... 644,772 
Gas lighter, electric. C. Hu bert .... .. ..... .......... 644.860 
Gas meter, V. Konopinski.. ........... ... ......... 644.611 
Gas regulator. N. McBeth ................... ........ 644.625 
Gas valve and apparatus, oil, S. Guthrie ....... ... 644,741 
Gear. bevel. J. Arthur ...... .................. ....... 644.755 
Gearin�. drive. 1. F. Wales ... ... .... ........ ........ 644.954 
Gearing. variable speed. C. E. Brooks............. 6((.702 
Generator. See Gas generator. 
Globe hanger, safety. G. W. Biester ................ 644.728 
Governor, engine speed. R. F. C. Keats ........... . 644.983 
Gramophone. H. K. Smith . ................ .... ... 644.834 
Graphophone reproducer. W. Hart............... fi�4,981 
Grate. lire. J. J. Long . .... ........................ ... 644.615 
Griddle greaser. F. N. Cline .. ... .. .... ...... .. .... 644.848 
Grinding machme foot stock. A. B. Landis ...... 1. f.44,929 
Grinding milling cutters, machine for, F. 

Schmaltz . .................. ........ ............... 645.018 
Gun. automattc. Dawson & Sllverman ............. 64.j..9ti� 
Gun sight. A. R. Douglass .......................... . 644.901 
Hammer, foot power, }i�. W. Forster . .. ............ 644.589 
Hand rake. M. Y. Warren ...... ...... ......... ..... 614.883 
Hanger. See Door hanger. Globe hanger. Wire 

hanger. 
Harp. G. �'. Lyon .................... ................. 644.987 
Harrow and roller, combined. I. C. Imboden ...... fi44,OO4 
Harvester knotter. A. Heusch ......... .... ....... 644.824 
Hay or straw cutter. G. Comfort ................... . 644.815 
Hearse attachment, M. M. Guiley .. ................ 644.Y79 
Heater. S. Boal. ............ ......................... 641.792 
Heating system. steam. C. A. Ball.. ................ 644.961 
H

0f;:;J��i�� .. ����i�� .. ���� . ��.���":���: .. r:-: .. �: 644.592 
Hoisting apparatus. N. C. Mills . ... ................. 644.828 
HoOk. See Fish hook. Safety book. 
Hook. W. V. Lawton .... .... ....... ... .......... ... 644.985 
Horseshoe. rub�er tread, Strawmyer & Nihus . .. 614.879 
Horseshoes. nail for unevenly worn. W. J. Beck. 644..91i8 
Hot blast valve. J. Kennedy . ....................... 644.927 
Hub, flexible wheel. S. Colt .. .... .... .............. 644.730 
Hub, sectional vehicle. W. Horner ......... .... .... fi44.916 
Ignition system. W. H. Pumphrey ................. 644.68:� 
Impact motor. R. Messinger . ....... ............. ... 644.621 
index holder. card. D. E. Hunter . ........ ......... 645.051 
Ingot mold and sink head lining brick therefor, J. K. Griffith .............. .... ......... . ........ 644.740 
Insect or worm destroyer. W. J. Barber .... .... ... . 645,028 
Insulator for use on electric railways, J. & W. R. 
IntJ���rCa�mb·usiio·n 'engine: ·ii:M. 'Asiakson�: ::'.: �:� 
Internal combustion engine, A. J. Frith .. ......... 644.798 
Internal combustion engine. Thornton & Lea .... 644.951 
Iron or steel. treatment of scrap. M. McDowelL .. 644,719 

t:°���e. ���!oir:�e� w�n�: al�e
aj.

l
.����.

t
: .......... ..... 644.64� 

Knockdown box. Shellenberger & King ............ 644.b'OO 
Ladder leve�ing attachment, step. M. A. Baetz ... G44.5ti7 
Ladling deVICe. W. & J. Lanyon .................... 644.712 
Lamp. J. M. Pfaudler . ............................... 645.006 
Lamp. F. T. Williams ..... ... .... ... .. ............... 644.786 
Lamp, acetylene gas, McCaffrey & Dunshee . ..... 644,804 
Lamp, acetylene gas generating, Hallows & 

'rucker." . ......... .... ........ .................... 644,910 
Lamp. acetylene gas generating, F. W. Hedge-

land ......... .... ...................... ............ 644. 7� 
Lamp burner. J. M. Pfaudler ....... ............... 645.005 
J�amp. electric arc. '1\ E. Adams ............ 644.562, 644.[Ji:{ 
Lamp. electric arc, E. M. Barnes .... , ............... 644.962 
Lamp, electric a�c, W. J. Davy ...................... 644.816 
Larup. electric bIcycle. G. Heidel.. ........ ......... 644.823 
Lamp. electric glow • •  J. Van Vleck ...... . . 644.783. 644.785 
Lamp, electric glow. Van Vleck & Stevens ....... . 644.784 
Lantern. hand. �'. W. Dressel ....................... 644.735 
Lap robe. plush. J. Stroock .......................... 644.009 
Last attachment. T. F. Lyons . ...................... 645.038 
Latch. door, F. E. Richard�on ... ...... ............. 644.940 
J�emon squeezer. J. L. Easley ..... ............ ..... &U.736 
Lever shears. F. A. Williams ... .. .................. . 644jl56 
Lim b, art ificial. Hu llinger & Curts ................. 644,80'2 
Lock. See Combmation lock. 
Lock. A. R. Fergusson ........ .. ..................... 645.049 
Loom attachment, P. Lambert. ............ ..... '. 644.004 
Loom box motion. J. W. SmaIL ...... .... ......... 644.692 
Loom shuttle box. H. Wyman.............. .. .... 641.958 
Loom shuttle checking and releasing mechanism. 

H. I. Harriman ...... ..... ................. ... .. ... 645.030 
Loom shuttle tension device, F. Carpentier .... .. . 644.895 
J .. uwering apparatus, safety. D. M. Collins . .... '. 644,602 
Lozenge making machine, F. H. Marker ......... . 644.931 
I.ubricator. H. '\Voods .. ... ....... ....... . .... ..... H45.026 
Mail bag catcher and deliverer. G. W. Culver .. .. 644,w.l9 
Measuring in�trument. electrical. A. H. 

6���l"J�. 644.917 
Mechanical movement. Moore & White ... , ....... ft44.00fi 
Metal �trips. pickling, E. I. Braddock .... ........ .. u44.574 
MetallIc carbonates by electrolysis. manufactur· 

ing. Richards & Roepper ............ ........... 644.779 
Meter. See Gas meter. 
Milk for stock. apparatus for heating, C. H. 

Mower . . ... ....................... . ................ 645.042 
Mill. See Rolling mill. 
Mining purposes, hydraultc press for, A. J. 

rl'onge et al. . ... . . ....... . .. ........... . . . .. . . . . .. 644,7R2 
Moistening apparatus. M. J. Buclrley .......... .... 644.703 
Mold. See Ingot mold. 
Mop head. G. A. Kahl. ............................... 644.925 
Mop wringer. G. A. Kahl. ..... .... .. ........ .... ... . 644.924 
Motion converting mechanism. H. W. Meyer ... .. C44,678 
Motor. See Impact motor. Water motor. Wave 

power mot or. 
Motor. W. Cline . ..... ...... .. ......................... 644.580 
Mower. lawn. '1'. ColdwelL ... ..... ................. . 644.79a 
Musical instrument • .T. C. Deagan .................. 644.817 
Musical instrument. C. H. Froelich ...... , . . • . . . . . . .  644166'9 (Continued on page 174) 

It Would Look. Better! 

lI"ttA"R T��� it l4-"E rL'nROD LA:; �eFE�cTlla 
With 9teer -posts is moMt durable, hand@ome a.nd 
eheap. Look into the matter. Illustratedca.ta.logue free .. 
HARTMAN M'P·O. CO •• BOX 69 ELLWOOD CITY. PA. 

Ur J{OOlU 9U, SOU Uroadway, N(�w York City. 

"Less Care--Less \Wear" 
but more effective than any other 
small engine used is the . 

CASE STEAM ENGINE. 
Occupies but amaH space. speeds 

550 to 000 revolntions per minute, 
and especia.lly suited for Dynamo 
driving either belted or connected 
direct. Booklet describifl{l it sent free 

NEW BRITAIN MACHINE CO., 
:'\lEW BRITAIN. CONN .• U. S. A. 

F. M. PIERCE ENGINEERING CO., 26 Cortlandt St., N. Y., Agents 

The Forbes Patent Die 
Stocks for Hand Power 

Ten inch pipe cut oft' and threaded 
by one man with ease. 

II]\'"' Sena for CatakJgue. 

CURTIS & CURTIS, No. 66 Hand Machine 
Range 2� to 6 inch 6 Garden St., Bridgeport, Conn. 

COBURN ;:;CL
N
E� TRACK 

_ Parlor, Barn and ,;�t�����;;: Fire Door Hangers 

� All Styles. 
Latest Improvements. 

• . Uf- Send for Book. 11�������! Cob u rn T rolley Track MIg. Co. � ""� -: Holyoke, Mass. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 
electric circuits for small furnace work. By N. "Monroe 
Hopkins. 'rhis valuable article is accompanied by de
tailed working drawings on a large scale. and the fur
nace can be mnde by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIF1C 

��E:a��� it'il:NLlMJ't.�ARr�rla���y, J'�e
Y��k

c�?r;: 
or by any bookseller or newsdealer 

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t ron g es t 

GriP. Great
est Capacity 
ana Dwrabil

ity, Cheap and Accurate. 

1Y:'��':,��ag�'!1� :e�I�il8h?J!:��.' s�;"K,;'o� G'�;t:'l: 
FIRST PRIZE AT ('01, AlBIAN �XPoglTru�· .. 1800. 

NEVERSLIP 
TRAUt: MiUlK. Dar Ddt Dr�ssing 

Itg\ves a smooth. p\Jnble and ntlhCl!lvo 
surface, and f:ijilve:; Belts, Power and �:a�edOI to �1'1-;i;'�:ryan�eii�:�g"r B!U�,,� &0:< of 12 Bn ..... .' .00. 8 nt 011 TI ial. 

tb� Wblt� � Bagl�V {lo., 
Worctsttr,. mass., u. s. 11. 

ACETYLENE APPARATUS 
Acetylene num ber of the SCIENTTFJC AMERICA ,. SupPLKM,KNT, describing, with full illustration�. the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and sm(lll scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. 'l'he new :Ii�rencll 
table lamp making its own acetylene. Contained. in 
SCIENTIFIC AMElUCAN SUPPLEMENT. No. lOa". 
Price 10 cents prepaid by mail. For other numerous 
��lg:��e:�A�e�U��I�h�Se���:�;I�:::,

f:�Jolr� ��fl:;: 
address. MUNN & CO .• 361 Broadway New York. 

ARMSTRON G'S No. 0 THREADIN G  MACHIN E 
Can be attached to bench or post. 
Deshmed for tbreadinll the 
smaller sizes of pipe, iron or 
brass, al so bol ts. Hast wo speeds. 
one tor pipe � to 1 inch; the 
?�gl�Si��� Pifr�e�M llie 

2 :���f:; 
Armstrong adjustable dies. Oth
er attractive features. Send for 
Rf�:utJ��� lI;h�e�f;:s�rr��(, 
New York. Bridgeport. ConDo 

SECTORLESS WIMSHURST MACHINE. 
-'l'his article gives directions for making. 4 illustra
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price 10 cents. Fo!' sale by Munn & Co. and all news
dealers. Send for new catalogue. 

�8u USE GRINDSTONES P 
(f so we can SUPPlY you. Ali Slzes 

lnollnted and ullmounted. always 
kept in stock. R�mem-iJer, we make a 
specialtyof selecting stones for all spe
cial purposes. :r:lr' Ask for catalocrue. 

The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland, O. 

Mechanical Movements, 
Powers, Devices, and Appliances. 

By GARDNE R D. HISCOX, M E.. Author of "Gas, ':i."lf' 
oline, and Oil Engines.n 

A Dictionary oC Mechanical Movements, Powers. De
vices, and Appliances, em bracing an illustrated descrip
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mecbanical movements. devices and appli
ances, covering nearly the whole range of the practical 
and inventive field. for the use of Machinists, Mechan
ics, Inventors, Engineers, Draughtsmen, Students. and 
all others interested in any way in the devising and 
opp.ration of mechaI:ical works of any kind. 

Large 8vo. 400 Pages. 1.649 Illustrations. Price $3. 
II:T A full tabl� of contents will be sent free upon 

application to 

MUNN & CO., Publishers, 
361 Broadway, New York. 



i c ituti.fic �mtri,au. MARCH 1 7, 1 900. 
Nail machine. wire. W. J. Hutcbin� . . . . . .  _ . . . ' . . . .  644.fiOa 
Nail puller . . J. Deeblc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1044.667 Necktie holder. \\T. A. Nordyke . . . . . . . . . . . .  _ . . . . . . . . 644.n;j7 Nest. bell's, (�. I I .  ()zwlle . . . . . . . . . . . . . . 0 '  • • • • • • •  " ' , ti44.tiiI7 S�� :���: I: ��a{rci�I:���'�: : .: .: � :' :. :. :. :.:.:. : :::::::::.:.:::':'::: �lt�ig Oat clipping machllle. W. Matth ews . . . . . . . . . . . . . . . . 644.774 

I �. j Ii i .11. i i?��:�.�!,��:,!,,�,:.�,�! to t!veryolll'. lo:lt!,-lnr:al ur :\Iechallical Etl;�1 I1t!t!1'1Ilg- ; Mechallic.'d Draw-
;�f�s. � 1.1 i �rl���t!1l o! T�f��h���\

�
t!

T�J o���e Jill;: � rtl�: �t: .. 8·C�
I
;�tll��su�Pf��:.it I 'EL �:l(�: 

1'�ICAL. EM; i: 'iEER I XSTITUTE, Ot>pt. A ,  12\J Liherty St., ?liew York. 

Th� ., Wolveri n e " Three 8;� �:�: g�������:g:l;�: ����. Is���e
a
.�� 

. .' ..... .. .. .. : : :  ��::1�� 
Cyl inder Gasoline M a· Olef

,
\��\�a�r

u
ei,,

:'
r
ClditYiIJg 

.
�i��

. 
for 'Ilallufaet�r 

.

.
. 644.624 

����n���L?��;g all�i self· g�����L�7;�ri�
r
f��fe��h:g�:'\\�· \�. �:�\i':ct;.�'::. :':: : ��:rf5 

!';tartlllg gasoline t!llgillt: on Packing, metallic. A. L. Dudley . . . . . . . . . . . . . . . . . . .  " H44.704 
the market. L.ightest engine Packing, pistun rod, (4'. J;' . �waill . . . . . . . . . . . . . . . . . . . .  ti4�,tiHti for the pOWl'l" l.tlilt. Practi- Paper box R. Gatr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64�.8�1 
r��J.:;�f��' \��:':f!�

n
dO��ie

O
J��d �:�:;. b�(�x:�

c
���hi�e ���kc'utting ' b'oies' iii,' '6: 614,569 

�1�:�;:7r2�����
t!
��� 3�1��

o
p�

r
y Beck, ,Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)44.5�O 

WOLvERINE �:g:� �)�
l
��!�; ::g�!��s��ti��I�O°i.�·'-W: '8h���e; :;!!:��� 

M O TOR WORKS, Paste box and dauber. comuined, llJ. '1'. Gilbert . . . 1i44.Wi" 
G rand Rapids, M ich.  Pedal, W. Diebel .  . . . " . . . . . . . . . . . . . . . . . . . . . .  1i4�,818. fiHXI!' 
__ � _____ � _______ -=-____ ---- Pbotul�ralJil ic washing machine. W. �'. Crawford . ti4·t,HHH 

This 'o�a.ts Wind, Steam, or Horse Power. Piano forte scale bridge bar, J. H. Ludwig . . . . . . . .  ti44.616 
We offer the \\' EU!'ioT .. :lt '2}4 actual hClrse power Picldng machine. K B. Blossom . . . . . . . . . . . . . . . . . . . .  il44.t�i-J 

G A S  E N G  I N  E �:re�'l�lkfO%S��;�:YaOppa;�t;;� ior ftx'i;;g: 'E' -Cas;': �!�:U8 "" I ;,u.  I .. ss I" per (en� dIscount for c:'\sh. Ruil t Pill. See I)rllgget pill. �Clfety pIn. on illterchang'-ldJ e 1111111. Built of b(>st material. Pipe, bead ring mold for cUl;rillg. C. W. Osbun . . •. fi44.fl29 'IIf\�R� ��a�uf't!d'�orl
o
ts
s
h7���n�:

1
:,:�;rb

e
t �{�Ic;b�.m���:i:�o�

r
�:� Pipe cleaner, O. Spahr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,948 

or tJusohne. Also HOflzont:d Eng-ines. 4 to 3u h p. Plst !ll] jO
int. tluid pressure. R. C. Sayer . . . . . . . . . . . . 644,EOi 

\\,TEB�TElt lU FG. CO., �::g���: ����: g.- �C.ht;:;·�m·.-.-.-.-.-:.-.-.-:.-:::. :::::::::: g1t:�8 
1 .. 74 \Vest 1 ;.ltll St •• Cllicago. Plastic material. machine for mixing alld prepar� 

"·"wn B .nch '1< D Dey '(,eo' New Yo,k Citl. ing-, P. L. Sylvester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 644.810 
i�lltbem 'A�ents:" Bo la�d .� G��'bwind Co . . it .; Plow attacbment. E. H. Gurney . . . . . . . . . . . . . . . . . . .  644.980 

So Peter and LaJayette St�. , New Orleans, La.. Plowor cultivator wheel frame. J. B. Sells . . . . . . . .  644.875 

T A K E  A N  QLDS 
Gas 0 r Gasolioe EngIne, put it 
on your work and if itdoes not 
��l �I

I 
��\Cl;��S 

t
��� ';�I!iiiiiiin 

there is no cetter en· 
gine 0 n tbe mu.rkCL, 
send it back \It'ithout 
expc-nt! to you. OU.I· 
lectric & tube 19l11-

ler� are unsurpassed Our . Ir ·o nt.nln 'd 
n g i ll e �  Hl'e mo�-t 

convenient. F1ree UHtS. cat.a.t. Oldl!l 31 0 1 01' "�ork UO:l' "II'!> 
.,,,,1 r .. 'I. l\II�b. (lHHcrt.' &. Fa�lory); ud L.Hmi!.ljl. l lt"..h. (fILCLOry). 

'I' H E  I llU'ROV ED 

MARI N E  E N G I NE 
We are tbe oldest builders and 
guarantee superiority. 'l'wo cy
hndf>rs in one casting. Occupies 
JesSI space and weigbs If'sS for its 

power tban any engine 
made. Can be used wber

ever power i .. required. 
Eitber !'tationary or ma
rine. 1\0 fire, no beat, no 
sllJoke. No licensed engin
eer req uired. Send jor cat. 

SINTZ GAS ENG INE C O . ,  G rand Rapids,  M ich. ,  U.S.A. 

GAS ENGINE 
IGNITER 

Complete with spark coil, 
$12.00. Tbe Best Tbing 
on tbe market. Latestand 
most improved model. 

or SeruL!or Circular. 
The Car lisle & Finch Co. 

Sixth St., C i ncinnati. O. 

ITOR ��OMOGUL 
""R1N� �'UI1I1ES 

MON I TO R  "�'OR IN.,N[ AJja /'OWER COM .... HY 
"1lQ� til,,,,,. MIC",. tAiT.&LO.UL 

Plow stock. Fillip & Little . . . . . . . . . . . . . . . . . . . . . . . . . .  644,7h'4 
Plow, swivel, It. H. Nicbols . . . . . . . . . . . . . . . . . . .  " . . . . . 644.009 
Pocket, garment safety. M. Bernstein . . . . . . . . . . . . . . 644.964 
Portable engine for tools, J. Ie. Allen . . . . . . . . . . . . . . . 644.753 
Pot

��ldc
k
r
i
���·e:�'�]� 

f
��. ���� ... .  �����.s . . ��.�' . .  �' . .  � ... 644,915 

Powder. See Size powder. 
Pre beating tube. A. Kitson . . . . . . . . . . . . . . . . . . . . . . . . .. 644,609 
Press. See Button making prf'Ss. 
Printing macbine. color. S. L. Delenil . . . . . . . . . . . . . 644.733 
Printing press gripppr. Jenkins & Wills . . . . . . . . . . . . 644,742 
Puller. �ee Nail puller. 
Pump. electric. C. �':ickemeyer . . . . . . . . . . . . . . . . . . . . . .  644.852 
Pump. l ift and force. S. H. Kerfoot . . . . . . . . . . . . . . . .  645.034 
Pump, steam. 'V. H:. Eby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,!>85 
Pump. steam vacuum, }l\ H .. Crnmbaker . . . . . . . . . 644.582 
Pumping. macbinery. D. H. Maury, Jr . . . . . . . . . . . . .. 04,4.618 
Racket. F'. L. Siazenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,877 
Rail joint. G. W. Palmer . . . . . .  � . • . . . . . • • . . • . . • . . .  � . . . 04;").IK12 
RailWay. Dickinson & Ho;!ers . . . . . . . . . . . . . . . . . . . . . . . . 644,900 
Railway crn.ssillj{s. nutomatic switch fOr • .  1.  Ii:. 

Berkstresser . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  644.759 
Railway elect.ric. W. B. & L. C. Reed . .  645,015 
Railway rail joints. constructiou of. }i]. M. Mc-

Vicker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.934 
Railway signal apparatus. D. Collen . . . . . . . . . . . . . . . .  644.846 
Hailway Signal. electric • .  J.  Sboecraft . . . . . . . . . . . , . . .  644,ti:�9 
Rnilway si�'n8Iling system and apparatus there-

for. H. Rezer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.7!W 
Railway. third rail electric. B. C. SeatOn . . . . . . . . . . . 645.020 
Railway tie, A. L. A. Himmelwrigbt . . . . . . . . . . . . . . . . t�t4.710 
Ratlway tie receiver, B. E. Homal] . . . . . . . . . . . . . . . . . . 644.tiOO 
Railway. underground electric, G. \OV·. Smith . . . . . .  645,021 
H.ake. See Hand rake. 
Razor, safety, A. W. �cheuber . . . . . . . . . . . . . . . . . . . . . . fi45.017 
Reamer. reversible. P. Grabler. , . . . . . . . . . . . . . . . . . . .. 64V)95 
Reclining chair. C. W. McCall . . . . _ . . .. . . .. .. _ . . . . . . . 644.936 
Recorder. See Speed recorder. 
Refrig-era tin!! aprMra tus for cold storage cbam-

bers, C. W. HIHg� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 644.965 
Ref

l;�:[���]L�tg���:;: .���.��.��
i
.��. ��.���:�?� .��: 644.847 

Refrigerator. J. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  644,935 
Register. See Sales and cash register. 
Regulator. See F'eed water regulator. 
River bottoms, machine for cutting grass, etc., 

from, J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,88; 
Riveting machine • •  J. J( Johnson . . . . . . . . . . . . . . . . . . . . 644,f)72 
Roasting machine. C. F. Sbumaker . . . . . . .  " . . . . . . . .  644.747 
Rock drill, J. McCullocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,998 
Ro.d streo!!tbemng alld finishing machine, J. 

IHingwortb . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  , . . . .  6.t4.919 
RoilIng- mill , J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,H28 
Roofing lap, W. P. Wbitmore . . . . . . . . . . . . . . . . . . . . . . . . 644,8:)9 
Rotary engine. J. Brons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,814 
Rota,ry engine, A. Dablin . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  644.66::J 
Rotary engine. R. B. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . .  644.734 
Rotary engine. compound. A. Watkins . . . . . . . . . . . . . 644.837 
Rubber fast.ener. Paine & Dickey . . . . . . . . . . . . . . . . . . . 644.721 
Saddle, barness, J. H. Wbeeler . . . . . . . . . . . . . . . . . . . . . 644,888 
�a fety bOOk, rin.e-. et.c., H. G. Woodford . . . . . . . . . . .. 1i44,699 
Sa.fety pi l i ,  G. P . ..  'Hrmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H4.t,�102 
Sales lind cash register. Walter & Rodgers . . . . . . . .  644.881 
Sample bolder, H. J. Breeze . . . . . . . . . . . . . . . . . . . . . . . . .  645.047 
Sash balal\ce. '1\ M. Spinks . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.949 
�asb, window. M. Zugermayer . . . . . . . . . . . . . . . . . . . . .  644.657 
Scale, muitiole, R. W. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  644,756 

CROOKES TUBES AND ROENTGENS' s
cr

J��r. �1�11��� .�.��.���
l
� . . ���. ��.��

i
��.�.

r 
. .  ����.

i
��: 64�,022 

rb
b
eO���

r
�f�r.o�Je�

e
t��:s ���

t
�8�:ge

b
�t�:c�i!�ro��

d 1ft 
about Cl'\)okes tube�. SCIBNTIFIC AI\-n:HICAN SUPPLE
MENT, Nos. 1 !oi  I .  1 S!I· :la�. :l'1 ;$. :l'I I,  7!I:l, 7 !1 :) .  
!III;"). !IUS. 1 11 .• 0 .  ! U:),1 . I II:).'. 1 0:) 6 ,  1 11 :) 7 .  also 
SCIE::-.I"TIFIC AMERICAN, Nos. 1. 8. 1 U and 1 4. Vol. 74. 
Tbese profusely illustrated SUPPLEMEN'l'S contain a 
most exhaustive series of articles on CroO\�es tubes and tile experiments performed with thf'nJ. Among ttlem 
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:lIld whicb are now again exciting attention in connec 
t ir)n with Roentgen's phot" graphy. Price 10 cents eacb. 
'1'0 be had at this office and from all newsdealer.!l. 

Buy Telephone 
THAT ARE G O O D  .. NOT " C HEAP T HINGS." 

. The difference in cost is little. We guarantee 
our apparatuB and guarantee our eustomers 
against l oss by patent suits. OUl' guaran· 

tep and instruments are both good. 
WESTERN TELEPH ONE C ONSTRUCT ION C O. 

2 50·2 54 South C l inton SI . .  Chicago. 
Largest Manu,facturers of 1'elephones 
exclusively in the United States. 

Niagara Falls�. 
Industrial _umber 

O J<' THE 

Scientific American 
Supple ment, 

�craper, land, G .  M .  Light .. . . . . . . . . . . . . . . . . . . . . . . . . " fl44.fil4 
Screw driver. G. E. Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f;44,907 
Screw tap. C. A. Svenss.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.748 
Scutcher drums. bolder for packing of, W. Ifrost. 644,974 
Seam rubbing and cleaning macbine. J. B. Had-

away . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,767 
Seed conveyer. rr. E. Johnson. . . . . . . . .  . • . • . . . . . . . . 644.607 
Sewing machine, sboe. J. W. Meloon . . . . . 644.619. 644.620 
Sewing machine stop motion, J. 1l' .• Hogan . . . . . . . . . 644.801 
Sewing machine trlmmer. A. L. Traver . . . . . . . . . . . .  644.952 
Sbade, lawn, J. H. �'ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . 644,7:17 
�hade roller. bracket. L. J. Stone . . . . . . . . . . . . . . . . . . .  644.694 
Sharpellel" klllfe or scissors. M L. Hawks . . . . . . . . . 6'4.708 
Shears. See Lever sbears. 
Sbell, explosive. J, J. COlleys . . . . . . . . . . . . . . . . . . . . . . . .  044.896 
Sbipping box. wooden. K H. Barnes . . . . . . . . . . . . . . . . 644.887 
Shirt. apparel. F'. J. Scbaffer . . . . . . . . . . . . . . . . . . . . . . . . . ti44:i4H 
Sickel bar adjuster. M. Anfinson . . . . . . . . . . . . . . . . . . . .  644.886 
Sideboard attacbment. Wiswell & Kees . . . . . . . . . . . . 644,6Z>5 
SIfter. asb. G. P. HarrIson . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,800 
Signal. See Railway Signal. 
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Sled brake. screw. H. M. Gifford . . . . . . . . . . . . . . . . . . . .  644.700 
Sluice box. J. Milan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6�4J:1 94 
Snatcb block. W. W. Bouse . . . . . . . . . . . . . . . . . . . . . . . . . .  6.4.729 
Sole leveling macbine. E. E. Winkley . . . . . . . . . . . .  644,654 
Speed recorder • .  1. Karhk . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  644,743 
Spinning. twisting. doubling. and winding ma-

chines. spindle for. C. Bergmann . . . . . . . . . . . . . .. 644.572 
Spoon. corn cutting. J. A. Crandal l .  . . . . . . . . . . . . . . . .  6�4.732 
Spray. R. �'. Dull . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 641,�71 
;:':pring. See Vebicle equalizing spring. 
Stable fork, P. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,936 
Stanchion, cattle. A. Joost.. . . . . . . . . . . . . . . . . . . . . . . . . . . f)44,Y2:{ 
Staplin!! machine. M. V. Allen . . . . . . . . . . . . . . . . . . . . . .  644.754 
Steam trap, W. J. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . fP4.5fl8 
Stocking foot. M. Ii'riedlander . . . . . . . . . . . . . . . . . . . . . . .  ti44.973 
Stone. manufactnring artificial. A. Ulicb . . . . . . . . . .  644,953 
Stool Or seat. foldin#,. If. Yunck . . . . . . . . . . . . . . . . . . . .  ti44.7SB 
Store service apparatus. G. Staib . . . . . . . . . . . . . . . . . . . . 645.024 
Stovepipe. nestable. A. Ohnemus . . . . . . . . . . . . . . . . . . .  6t5,f'01 
Street sweeper. (}reeley & Bartlett . . . . . . . . . . . . . . . . .  644.739 
Suspenders, If. H. Peelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.n:n 
Swimrniu!! device. M. Gates . . . . . . . . . . . . . . . . . . . . . . . . .  641,59& 
Switch. See Electric switch. 
SWitchboard. electrIC, J. H. Bunnell . . . . . . . . . . . . . . . .  644,\"\44. 

�:�i:i'a"f,�������'J�i,:����ll(;ugb: : : :  : : : : : : : : :  :�: ��t��� Telegrapp sounder, S. ft'. Lively . . . . . . . . . . . . . . . . . . . .  644.714 
'I'elephone circuit selective signal. 'l'bompson & 

Robes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,647 
'relepbone coin act uated mecbanism. A. F. Wines 644.65:t 
Telepbone guard, L. R Ordway . . . . . . . . . . . . . . . . . . . . . 644,1180 
Telephone signal CirCUit, n. McNeil . . . . . . . . . . . . . . . .  644.8ti8 
'I'elepbone system. J. \V . (.�ore . . . . . . . . . . . . . . . . . . . . .  644.5B4 
1'elepbone transmitter. Wilderman & Nelson . . . . 64(. fi52 
,]'ellurian, McDaniels & Swan . . . . . . . . . . . . . . . . . . . . . . .. 644,H26 
1'emperature equalizing coils. manufacturing. F. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t�4.841 
Thill coupling. C. Eo Stone . . . . . . . . . . . . . . . . . . . . . . . . .  644,6\1:1 
'I'ire armor. vehicle. R. Cousins . . . . . . . . . . . . . . . . . . . .  644.731 
'I'ire for blcycles:or otber vebicle wheels, W. Len-

nard-Foote . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)4Ltjt� 
'rire for vehicle wbeels. pneumatic, J. F. Brady . . t:H.5ifi 
'i'ootb crown. artificial. H. D. Justi . . . . . . . . . . . . . . . .  644,8();") 
Toothpicks. machine for pointing wooden. W. H. 

Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi44.R51 
'rop spinnlllg. M. M. Henry . . . . . . . . . . . . . . . . . . . . . . . . . .  644.70!l 

No 1 26 1 .  D t d M h 3d 1 900 'I'orcb, Signal. O. V. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.750 a e a rc , . '!'raction engine, R. & 1. W. Knight . . . . . . . . . . . . .  , . . .  64<.610 

' l 'bIS speCIal number ot tbe SCIENTIFIC AMER1C'AN 
SUPPLEMEr.r;T is i l lustrated by thirty-five engravings 
and is a most valuable compendium of information re
lating to Niagara. ('nntents, 

'jlhe Hi�tory of Niagara Falls. 
Heology of the Great LaKes and Niagara. 
The Topograpby of Niagara. 
'J'he Brid�es of Nia2'ara. 
The Great Power Plant8 of NialZara. 
Present StatHs oftbe Industrial Development 

of the �'alls. 
Price, 10 Cent�. For Sale by all new�dealers and by 

MUNN & CO MPANY, Publishers. 
361 BUOADW A Y, NEW YORK. 

Tramway system. rope, J: '1'. Ludlow . . . . . . . . . . . . . . . fi44.fi7fi 
Transformer, H. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64.4,565 
'I'rap. See Steam traP. 
'rraveler'8 box. T. McCartby . . . . . . . . . ,_ . . • • . . . . . . . .  f)44S191 
'l'ricycle, J. R. Rowlands . . . . . . . . . . . . . . . . . . . . . . . , . . . tl44,685 
" 'rimmer. See Bewing macbine trimmer. 
Tuhe. 8ee Preheat.ing tube. 
Twine curter. G. A. McCartney . . . . . . . . . . . . . . . . . . . . . . 645.043 
Type har il:-lnger. duplex, E. A. Sr .• & E_ A. Horn-

boste!. .!r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,602 
'I'ype making and composing macbine. M. W. 

;:;:.n11th . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . '  . . . fi..14.&�:i 
Va('uum tube lighting. D. M. Moore . . . . . . . .  Ii44.995, N·).fl41 
Valve. L. C. l£i�enbut . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .  t:44 f:lSf-i 
Valve cuP. M. '1'. Pew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi45.fJ(l4 
Valve. disk. H. Pan borst. . . .  . . . . . . . . . . . .  tiH.722 
Valve, hydraulic. C. Kublewind . . . . . . . . . . . . . . . . . . . 644,674 

(CQ1lttnuea on paue .175) 

Behind the Elgi� Watch 
Stands the E lgi n Factory 
with its guarantee. Every movement is 

tested , timed and proven before leaving 
the factory. The 

Full Ruby Jeweled Elgin 
is the world's standard of time.measuring 

mechanism. 
Free booklet-"The Ways of a Watch" on request. 

ELGIN NATIONAL. W ATCH CO., Elgin, 1110 

B U I L D  
Y O U R OWN MOTOR 

5 CENTS A DAY pays for 
the use of 

Ch� Shim¢r eutt�r fi�ad$ 
To match 12,000 ft. of 4 in. strips 
(board measure) slngle t,ongue and 

_!!i!!r!l.���!!!!I!l Wu��;;H��� i:tiW\b:;�:i�.
m

�:J 
for Catalogue, No. 22. Address 
S. J. SHIMER & SONS, M i lton,  Pa. 

WE EXCEl AND UNDERSEll All 
Electric Carriage Ligbts. $".3� 

1 :)  Tele l, b olles. complete. �.9� TelllgraviJ O.nIlIB. 2.7� llI!S Itlediclll Batteries. 3.9� 
Battery Table Lamvs, 3.00 
Electric Rai hvay�. 2.,� 
iWfncf::u l�e��!�1rti£..::�p'" :3� 

AQents Wantea. SIWi4 for New CataloQue, just out. 
O H I O  ELECTRIC WORKS, Cleveland, Obio 

Headquarters for ElectricNovelties, Supplies. Books. 
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pen� any paper. Our Pen-Carbon never 
smuts. Our clip b01ds paper firm. Write with 
no extra pressure, and our Pen-Carbon Let
ter Book produces a perfect copy. Can be 
used anywbere. 
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PEN·CARBON MANIFOLD CO., 

Dept. !. 14�.7.9 Centre St., New York. 

Peg8�'L!i!� !t��!vY�, i���r�i·, 
using a.nd selling Prot: G ray's Platers. Pla.tes 
Wa.tches, Jewelry, Ta.bleware, Bicycles, and a.11 

metal goods. No experience, hea.vy 
pla.t!', modprn methods. We do pla.ting, 
ma.nufacture outfits. a.11 sizes. Only 
outfits cllmplete, all tools, lathes, ma-

�I��l;� e��d
re

N��:l W�f!; ::::i 
Platin&, by new dipping process. 

We teocll you the a.rt, furnish secrets and formula.s FREE. 
Write todDY. Tpstimoni!ll�. samples, etc. FREE. 
B. ORA Y &: CO., PJ.A'I'ING WORKS, r. CINCINNATI, O· 

PATT E R N  M A K E R'S K N I FE.  
J UST T H E  S I Z E  FOR M A C H I N IST. C A R P E N T E R ,  P R U N IN C ,  

A N D  F O R  A L L  C U T T I N C .  
Two-B1ade, Round Handle. Silver Steel, File Tested, � 
inches ]ong. Carefully Honed. Stag or Ebony Handle. 
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Mailed for 75 cents. or lllustratea Kni!e lAst Free. 

FRASSE C O., 38 Cortlandt Street,- New York. 

W E L L DRILLING 
Machines 

Over 7 0 sizes and styles. for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
011 wbeels or on sills. Witb engines or horse powers. 
Strong. sim p1e and durable. Any mecbamc can 
operate tbem easily. Send for catalog. 

W I 1.LIAllIS BROS •• I tbaca, N. Y. 

Drill Presses, 
Power Hack Saws, 

Furnitu re and Bed Spring Machinery. 
Special Machinery Built to Order. 

Write for Catalogue. 
H O E F ER MFG.  C O., 

275 L iberty St., Freeport. III., U. S .  A .  

Cork Floors and Tiles. 
Elegant in a.ppearance, absolutely nOiseless. gelDl

proof and waterproof, and have unequaled wearing 
qualities. We also manufactUre 

C O R K  PULLEY COVERING. 
CORK PIPE COVERING, 

CORK FRICTION CLUTCH BLOCKS, 
CORK B U LLETIN BOARDS, etc. 

or SIWi4 for Gireula.· " ,s. A." 
CORK FLOOR & TILE CO., 17 M i l k  St. , Boston, Mass. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec
tric motor devised and constructed witb a view to as!"ist
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a hltttery, and 
wbich would ba'lTc sufficient power to operate a foot 
lathe or any maehit ,e requiring not ovel" one man pow
er. With 11 flgure�. Contained in SCTENTII<'IC AMER
lCAN SUPPLEMENT, No. 64 . .  PJice 10 cents. To be 
bad at tbis office and from all newsdp.alers. 

P R I N T  
YOU R 
O W N  
CARDS, etc. 

Either borizontal or v e r t i cal. 
Adapted for all kinds of Factories, 
H o t  e I s, Apartment Houses and 
Office Buildin�s. S ee  illustrated 
article in SCTENTU'IC AUER1CAN, 
December 30. 1899. pa.e 420. 

orSend for Circular. 
Creamer Steam Specialties Co., 

Jansen Hasbrouck, Prop., 
126 Liberty Street, ' New \'ork. 

THE �EW BRISTOL �OU�T":U 

Regi�ters an accurate account of work done on print .. 
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repeats automatically. Simple, accurate, durable. Spe
cial coul1ters to order. II3r Sendl.0r circular. 

C. J. ROOT, Bristo . Conn .. U. S. A. 

Keep Your Horse Heal thy 
Seetbathis stable is lltted Witb 

L OGAN'S PATENT STALL DRAIN 
whicb curries oJl'all flIthand bad odors. 
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ness ;:r Booklet �'re-e. 
Lognn �anltary lIorfile Stall Company, ����l!::i 

1682 Broadwuy. New York. '-

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
Showing details. Contained in SCIENTIFIC AlHERJCAN 
SUPPLEM]l;NT, No, 1 1.:iS. Price 10 cents, by mail. from 
this Office. and from ail newsdealers. 

A COMPLETE 

Electrical Library 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
n e a t  f 0 I d i n  g box, as 
shown in cut. J;'or' the 
student. the amateur, the 
worksbop. tbe electrical 
en g i  n e e  r , .  schools and 
colleges. Comprising five 
books, as follows: 
Arithmetic of Eiectricity 

!88 pages, . . . 11.00 
Electric Toy Making, 140 

pa,geb, . . . • • $1.00 
How t.o Become a Suc-

���si
��

1 
.
Elec:r �ci�nin

�� 

Standard Electrical Dic
tionary, 682 pages, �3.00 

F¥ve mlumeJI, 1,300 paoes, ElectriCity SimpliHed, 158 
and over 4.50 ill"Rtratiol1,'. VageB, . . . . . $1 .00 

A valuable and 'tndispensable addi.tion to ever1l libra1'·Y· 

Our Great Special Olfer.-We will send prepaid 
the above five volumes, r.andsomely bound In biuec]otb, 
with Ailver 1 t.,erlll$l, !Loll tnclosed in,a nC!lt rold h�'£ !)ox! 
as ShOWll in the illustraI lO", a.t tb �IH" t n  I I{.� .h.ce( 
Price of $;).00 for the complete set. Tbe regular 
price of the five volumes is $7.00. 

IVi U N N  &. C O. , P u b l i s h e rs, 
361 P R O A D W A Y ,  N E W  YORK. 

PwofF'oldln. Boats. Adopted by U. S. War and Navy de"ts. i n  Mar-ch and Sept. 
I award a.t World's fair. Beautiful models, perfectly sa.fe for fam-

&8 sportsmen's use. Sails, centrebo:uds. rudders. Packs in sma.ll �ase. S"nd 
c. for c.\., 50 cncravinp. Kia, foldiog Caovas 80at Co., Kalamazuo, Mich. 



I LLUSTRAT I N G  
T A U G H T  B Y  MAIL. 

Newspaper Sketchiv g, Wash drawing. 
Pastel and higner l llu�tl'atiull. Adapted 
to all .  Personal instructiouand criticism 
same as in our resident scbool. Pre
pares quickly for prodtable work. Mod
erate rates. Write for particulars. 

NA T l ONAL SCHOOL OF ILLUSTRATING, 
3 8  Penn. St.. Indianapol is, lnd.  

�1);lI E'1'1I1l"iG l"iEW I SOJIE T H I N G  NEW I I  
The U .  S.  " AUTO M ATIC " HAND 

F IRE EXTI N G U IS H E R .  
We cballenge the world to  �rodu/!e our 

equal. Hang it  up, it i� seale(l. Take 
it down, it is unsealed. 

. Safe, SUI"e, Shnl.le. (�uich. 
Cannot e-et out at' order. �eeds no at

tentioD. Most Rfficient, Durable, and 
EC'onomicai Fire Extingui�bel' in the 
world. You can load and shoot it at will. 
Cbemicals same as all �'ire Departments 
1osec:ri��.

cao��e
l1fgad�g:lft 1l�.1ffi sf�:te �g� 

vears, and is ready for il1staur use uav or 
ilight, ttr Agents Wantcd EveTlfwhere . .  

The U .  S.  Fire Ext i n g u isher Mfg. Co., 
SOLE �IAXGFACT1:RERS, 

260 West 23d St .. New York. U. S. A. 
NOTE-Thi'.officesof ··Sdenti.fieA71Wrican'· 

are equipped 'with H U. S." 

Hold Your Scarf� 
with the I lIIl)rO,'ed Wnsh ... • ��1Il blll'l1e 11lnrellt Scal'f Fast
ener. Vseful also fot' faf;;ten� 
ill;.! papers or any artielelS. 10 

\ cents each. by mail. Hose t: �U l'I)tt1' le ... . t�at do not bi�d � the eg: nOl' illJure the fabrIc. Y By mail,  20 cents a pair. lllus� 
. frnl"d (,'atalogu .. e of these and 
- other nm�elt1es. free. � A1HERICA1\ R Il"i G  CO. 

Box P. \\�aterbury, COUll. 

THE MODERN ICE YACHT.-BY GEO. 
W. Polk. A new and valuable paper, containing full. 
practIcaJ directions and specifications for the construc� 
L ion of the  fastest and best kinds of Ice Yacht� of the 
latest. most approved forms. Illustrated WIL" <!nl1rIlV� 
illg� drawn to Bcale, sbowili� the form. POs1tlon. and 
arrangement of all the parts. Contained in SCI E:"iTI F'TC 
A 'IERlCAN SUPPLEME�T. No. 624. Price 10 Cl·nts. 
'1'0 lJe had at t.llis office and of all newsdealers. 

Cnsts about 12 cents a year to 
maintain The IUatchless 

Electric Cigar Lighter 
Invaluable for llotels. private 

dwellings. factories, etc .• etc. If 
not on  sale by  your dealer write 
us for catalogue and price list. 

STANLEY & PATTERSON, Gen'l I'llec. Il',qul pmcut upplie , 
30-32 t'1'nnktort �l., NEW YORK. 

The Whole History of the 

World is written and pic

tured week by week in 

COLLIER'S WEEKLY. 

I 'or sale on all news-stands. 10 cents per 
copy, Sample copy free, Address COLLIER'S 
W �;EK LY, 521 West13tb St,. New Ym'k City, 

The Greatest Fam i l y  Newspaper is 

Teslie's 
� We�kly 

ESLI E 'S WEEKLY is a paper to 

keep on the l ibrary table, and to 

read and reread, and to file away for use

fill reference, It is  read by more fami· 

I ies of cuI ture and refinement among the 

masses than any other paper of its class 

in the worl d .  It is  the greatest, best, 

most attractive and cheapest of all 

American educators, 

It is for sale everywhere - on the 

stands, in the bookstores, on all trains, 
at IO cents per copy. 

O n e  of the Best General Advertising Mediums 

i n  the W orld.  Send for rates. 

L E S L I E ' S  "W" E E K LY .  
1 1 0 F I F T H  AV E N U E ,  N E W  Y O R K .  

� t itut tf tt �lUttitan. 1 75 
Vapor burners. swinging alcohol cup for. A. Kit-

son . . . .. . . . . . . .. . . .. . . .. . . .. . . . . . . . . .. . .  , . ,  . . .  , . . . .  t).f(,!i73 
Vegetable CULLer. G. B. Greaser . . . . . . . . . . . . . . . . . . . . 64�.978 
Vehicle equalizillg �prillg. l-lklm &. Coombs . . . . . . . .  t;44,908 
Vehicle ial1tern holdel. A. R. \V. Knight . . . . . . . . . .  li44$.W 
Vetlicle. motor. A. Bink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti44.ti43 
Veh icle. motor, 1'...:. }1'ahl .  . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  ti4".bb3 
Vehicle. wot.or. H. A. �'n1lltz . . . . . . . . . . . . . . . . . . . . . . . .  644.v90 
Vehicle motor. C. O. Heggem . . . . . . . . . . . . . . . . . . . . . . . .  1.)4.1.598 
Vehicle. motor driven. 'J.1hOl'ntOIl & Lea . . . . . . . . . . . .  64�.950 
Velocipede ur like vehicle. W. Ii Miller . . . . . . . . . . .  644.718 
Vending and indicating appara.tus. automatic. 

W, Northorpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 641,720 
Violin or other strlnlled. instrument. J. M. A .  

Stro lL . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . 644.695 
Wasbboard, A. W. Bishuff . . . . . . . . . . . . . . . . . . . . . . . . . . 644.7W 
\Vashing machine. \V. J. Alexander . . . . . . . .  " . . . . . .  tH.1,04ti 
Washing machine, D. Bi�gs . . . . . . . . . . . . . . . . . . . . . . . .  64t;iHl 
Wasbing- machine. F. H. 8eaRhois . . . . . . .  _ . . . . . . . . .  li4t ,Sr.t 
Waste products, device for removing. M. \V. 

Forster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G44.855 
Watch safety device, J. Saveland . . . . . . . . . . . . . . . . . . tiH.I}::ri 
Water closets. etc .• 1tushing apparatus fur. F. 

Wangelin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi(4.882 
Water motor. impact. D. P. Sims . . . . . . . . . . . . . . . . . . .  6t4.8;�;{ 
\Vater �ulJply �Y8tem. pueul I1atic. }<'. ��. Kinsman. tH4 7 1 1  
\Vater wheel .  W. H.ollkainel1 . . . . . . . . . . . . . . . . . . . . . . . .  t.i4 ! .!l�j 
Waterproofing compound. \V. A. Hali (reissue) . .  1 1.811  
Wave powermotur. W.  Newell . . .  . . . . . . . . . . . .. ti4-l,Sl.iH 
\VeJls. device or tool for extractillg obstruct.ions 

from deep. C. A. Penticoft· . . . . . . . . . . . . . . . . . . . . . . .  ti4�.t;;la 
Welt guide. A. Pittroft·. . . . . . . . . . . . . . . . . . .  . .  . . . . .  li4t,U:H 
\Vheel. See Fifth wheel. Water whee1. 
\Vheel. CrawJord &. Collins . . . . . . . . . . . . . . . . . . . . . . . . .  64L9M;; 

n � ST E E L  P E N S  

c1!���ll�Il��, Th, R'��:�:,:::'" " "d, 

'4forks, Camde n .  N. J .  T H E  ESTE RBROOK STEEL PEN CO. 2 6  John �t, . New York. 

MOVIN G PICTURE MACHINES I BOO K " 0\  . Dicmnkin", " I . l'08� pold, .J. L. 

J 
I.U ·AS. Brldl'Ollorl.CL . 

nd lor Inllex ab ct. 
. INMptlcouJ!, OilS OutHl.Il. Film�. �lIdes !turt DItA C.HT"'�I,\ N "\·A NT'EO.-"OIUI� milo ... Ith 

. A CC()1!iII O .. h1� A n  oPJ}()rlunlt.y tilt men w1tb expnr1e.nce �n roarin work preferred. n.1't .• Box 773. N. Y. 
"BUlIJ copHn' lO 1llHkC: btl!: mOil'll'. 'I'mn�vllltl, 
J-'hlllvrilic IlH() lo;.)llllllah:A llIcri 'ul' War I1de PATENT FOR SAlE-llicyale U; b St OU e!l.rLh: 
with prlme!.l leC l l I re. \\ e are mH.llu!ncturcrtt c a 21 l Je  J:uullufacl urcd 

�f.II���Q.IO<:":v 't'!e�:{�l1t�I�·'·' r,r�i�� ";;.'.'i':�(. eh "Illy, L. '. W, Slll I T I l, Ree Helght", :-I .  I J .  

� • ,\ . Iti1 � l6!l WU�I1S" A .. I!Llue. ·�,\ca"o. lII .  

FOR SALE- team Englne-nlll omIlLle. 5() h , p .• t.275. Also n bW-\I�ht EdJsolI DYlIllmo. $2!0;;, 
SUBlIi RINE TELEGRAPH.-A POP· A. V A N D E  ENTER. 27 'J'11IUI105 trocL, Now York. 
ular artif'le upon cable tel egraphing. �CIE NTJ FIC AM· 
EH !('A :-.i StrPPL.lDIENT 1 1 :1 ,1 .  Price 1G cents .  For aal€ 
by Munn &. Co. and all new�dealel·s. 

Wheel rim and tIre. vehicle. C. Mil ler . . . . . . . . . . . . . .  U44.ti22 1����9.����i�HWm�m�� �::{d�lf���g\�{e?·t.h�·e�g.
b

r{
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Windmill governor mechanism. A. '1\ Scott . . . . . . . 645.0I�! TURB I N ES u- �eud fOl' CiI·clI lar"lll." J A S .  L E F F E L  & c O .  
�prin"fie"I, Obio, U. !S. A .  Wire clamp. KIlmer &. P08�UJlS. . . . . .  . . • . . .  . . . . . • .  li..t;).f):�7 

\Vire hanger, J. 'V. L. Jacques. . . . . . . . .  • . . . . . . . . . .  1)44 !W 
Wire stretcher. J. N. Andrew . . . . . . . . . . . . . . . . . . . . .  liH.�:r. 
'Vires. wire ropes. cables, etc .• tbrough conduits. 

apparatus for forcing. J. \Vrigley . . . . . . . . . . . . . . . fjH.8S� 
Work bench. \V. Vanderman . . . . . . . . . . . . . . . . . . . . . . .  t)44.&':;O 
Wrapping machine. H. Ruse . . . . . . . . . . . . . . . . . . . . . . . .  645.0JU 
\Vrench. See CyJinder. 
'Vrench. '1'. Jem.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.b25 
Wringer. See Mop wringer. 
X-ray apparatus. induction coil for. R. A. Fes. 

senden • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64�.972 

D E S W N S. 

A utomobile electric motor case. C. A. Lilldstrom .. 32,B2ti 
Badge 01' sJlnilHr article. J. '1\ Bailey . . . . . . . . . . . . . . . .  32.00", 
Hottle. K. Keiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . a2,;)07 
Bottle, I. C. Souders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.:308 
Buckle frame. H. Knoel l .  . . . . . . . . . . . . . . . . . . . . . . . . . .. :,'2.;·}l4 
Chart. tailor's draHing. A. N. ROReliblum . . . . . . . . . .  X2.;)12 
Core supporting sbell. founder·s. A. Selkirk . . . . . . . .  :tLilH 
Door escutcheon. L. H. \Vales . . . . . . . . . . . . . . . . . . . . . . . .  32,317 
Electric motors, field rin/.! or 1'rame for. C. A. 

Lindstrom . . . . . . . . . . . . . . . . . . . � . • . • . • . . • . . . . . • . . . . .  :12.;{25 
Fastening- eye. E. Stewart. . . . . . . • •  � .  . . . . . . . . . . . . .  32.:)15. 
Hasp plate, Wicnt & Dlppert . . . . , . . . . . . . . . . . . . . . . . :12;12:1 
Houk. meat. Knapp &. Buwen . . . . . . . . . . . . . . . . . . .  � . . .  32 320 
Knife handle. C. �'. �mith . . . . . . . . . . . . . . . . . . . . . . . . . . . ;;2,;-)()j" 
Knob face or cap. L. H. 'Vales. . . . . .  . . . . . . . . . . . . .  _ .  32.:nti 
Lamp body. :\1. �1. Sweetman . . . . . . . . . . . . . . . . . . . . . . .  32,:-{()9 
Lu llrICator. siJii:h t  feed, r.;. B. I.u nke!} . . . . . . . . . . . . . . .. ;)2.;-; IK 
.Medal. C. \V . Crankshaw . . . . . . . . . . . . . . . . . . . ... . . . . . ' ;-;2.;)0;-; 
Menu cover. Beck &. Zimmermallll . . . • . . •  � . . . . . . . . . .  32,;)n; 
Hein support. C. J. Swanson . . . . . . . . . . . . • . • . . • . . . . . . .  :-;2.;l22 
�poon handle, llJ. W. Campbel1. . . . . . . . . . . . . . . . . . . . . 32.;-)0;') 
Stove back. F. K. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3·?,:tn 
'['ablet. B. �'. De Klyn.  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.:1I 1 
'rire. E. J. Burro ws. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  32,324 
'roy bank, A, C, Williams . . . . . . . . . . . . . . .  , . . . . . . . . . . .  3�,31U 

T R A D E  MA RKS. 

Belts or bands for body wear. electric R. H. 
Hassler . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . .  �.,2�5 

Brandy. A. A u/lier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 001.281 
Butter. Hilmer & Bredhoff . . . . . . . . . . . . . .  , . . . . .  , . . . . . . .  31,2!l() 
Cement. \V. R. cirare &. Company . . . . . . . . . . . . . . . . . . .  34.302 
Cig-ars and cigarettes. dumestic and imported. D. 

�'. Weyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,286 
Cofree. te'ls. and spices. A merican J Ulportlllg 

Conlpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.287 
Cotton butfwbeels. �' L. &. J. C. Codman . • .  � . . . . . . . 3..t,:106 
Detergents. Carpetto Syndicate . . . . . . • . • . . • • . . . . . . . . .  34.278 
Disin1'ecting prepnratioll. H. :K fI'ield . . . . . . . . . . . . . .  34.2jg 
h:lectric apparatus and supplies. certain named. 

Clement &. (;harky. . . . . . .  . . . . . . . . . . . . . . . . . . . .  . 34,:�05 
Eyelets for shues. metalliC. La Manu fact ure �'raIl-

caise de Porte· Plums et <Eilletes lletalliques 
(Ancienne Maison G. Hac) . . . . . . . . . . . . . . . . . . . . . . . .  :14.270 

F'i1tel'ing apparatuses. water. �'. E. Bachman . . .  :14.3(U 
Flour. wheat. H.. Everett. . .  . . . .  • . . . . . . . . . . . . . . . . . :l4.2\-)1 
Flour. wheat. \N'asl:lburll·Crosby Company . . . . . . . . . 34.2H2 
G<i.me boards. M. H. Eveleth . . . . . . . . . . . . . . . . . . . . . . . .  34,271 
Groceries and cigars. certain named. \V . J. Quan 

& Company . . . . . . . . . . . . . . . . . .  . . . . . .  .. . . . . . . . . . . . . . a�.2S.) 
Groceries. certaill named. \V . .  1 .  Qu all &. Company M.284 
Gum. sbellac. Berry Brothers . . . . . . . . . . . . . . . . . . . . . . . .  34.301 
Inks. printers' Belldall Ink Manufacturing Com-

pan y . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  _ . . . . . .  31.300 
Inks. writing. Carter's Ink Company . . . . . . . . . . . . . . .  3-l,21jlj 
Milk and- cream. crude. cOlldellsed. or sterilized. 

Ang1o-Swiss Condell�ed :\ t i lk  Company . . . . . . . . .  S',288 
Oats. rolled. Butler· Breed Company . . . . . . . . . . . . . . . . 34.29;� 
Packing materials. R. Kl inger . . . . . . . . . . . . . . . . . . . . . . . .  a4.a07 
Perfumery. J. L. Grossmith . . . . . . . . . . . . . . . . . . . . . . . .  a..t,�18 
Plants and fiowerR. artitlcial decorative. fI'. Net· 

scbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.2'j3 
Pork, cured shoulders of. H. rr. Molloy . . . . . . . . . . . .  B4.289 
Hemedy for certain named diseases. C. M. Hildreth 3J,27'i 
Seeds and seed grains. grass. clover, and field. 

Albert DickinRon Comoany . . . . . . . . . . . . . . .  :U,29t. ;)4,2!�5 
Seeds. certain named. L. 'I'eweles . . . . . . . . . . . . . . . . . . .. 3,1,2!Jo 
Shou lder braces. corsets. corset waists. and spinal 

Rupporters. A. Scott. . . . . . . . . . . .  . . . . . . . . . . . . . . . 34.272 
Toilet preparations. certain named. S. M. Seat . . . . .  :j4,297 
'Ponics. F. A. Luytles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,1,280 
·l'nll1�itf:.. HufI' & Buff Instrument Manufacturing 

COlllpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3+.30:� 
�1f�p::i
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L ABELS , 

' :  Black Diamond Harness DreSSing." for harness 
dressing. J. \V. Jarrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,395 

•• Canvasback \Vhisky." for wt.isky. Wittemanll 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.384, 7,385 

• •  Faultless." for candy. McFadden Candy Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,389 

.• l�Cure� U." for a dy�pep�iH ellre. \V. W. Chase . . . . 7,383 
" Improved W OOd Filler," for u wood tiller. A. \V. �·uller . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  7,394 
.. I{elier Bros. Change of LIte Remedy." for a 

medicine. Keller HrotherR. . . . . . . . . . . . . . . . . . . .  . .. 7.381 
•• ]�iver l1'ood." for a medicine. Dr Chase Company 7,380 
01 Natural Salmon." 1'or canned guods. United 

States Printing Company . . . . . . . . . . . . . . . . . . . . . . . .  7,390 
.. Natural 'I'omatoes." for canned goods, United 

�tlltes Prillting Company . . . . . . . . . . . . . . . . . . . . . . . . . 7,391 
.. Old l£picurean \Vhisky," for whisky. \Vittemann 

Brother� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,386 
•• Pu re Gold," for coffee. Gra.y Lithograph Com· 

pany . . . . • . . • . . .  � . � �  . . � . . � . •  � �  . . . . .  � � . � �  , , �  . . � � � . �� 7,388 .• RalRton Henlth Vood Bdking Powder." for bak-
ing powder. Ral�ton Pure II'ood Company . . . . . . .  7.392 

.. Heal German Lager," for bottled beer. Common. 
" R::d\

l
i

b
N�����

l�l'�g�;';ll}�r· ·a· rrled·ic·ine: Reed;;; 7,387 
Hemecty Company . .  ' . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,�2 . . Spn rgin'R ltulti-Letter File." for Jetter fl ies. 
�purgin :\lunn fHcl n ring Company . . . . . . . . . .  , . . . . .  7.396 

.. 'l'h�· lllol-:\lyrrh,1) for tooth paste. Chnrles 'Vright 
('olnpany . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,379 

· · 20th Century Paint," for roof paint, Val Blatz's 
Sons. . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7.:f.:l3 

. .  \VI'b.rht·s Bath Perfume Tablet.s." for bath tab-
lets, Charles "'rigbt Company . . . . . . . . . . . . . . . . . . . . 7.378 

PRIN TS, 

I. Ttle Beckman Company." for horse blankets, 
Heckman Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210 

A l)ril1 £pd ('nJl�' of the specification and d rawil1£, of 
:Ul�· patem 111 the foregoing list. or any patent- ln pMllt 
i��ued RIJlCe I Sfi:-i. will be furniRhed from thIS office for 
10 c�nts. In orderim� pleaRe state the name and number 
of tbe oat-put df'�ired. and remit to Munn &; Co .. ;)til 
Broadway. New York. Special rates will be given where 
a. large number of copies arp- desired at one time. 

('lI n n d i :111 p a l Pn l:- mllY now be obtamed by- the in· 
venJ.ors for :In, of f hE' 11lvenrioIlS named In t he fore
going list. prOVided th�y are simple. at a cost of $40 each. 
IJsi�u�fi���·��J�e
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York. Other forei",n patenl.ll may also be obtained. 

VOLNEY W. MASON & C O . ,  

Friction Pu I leys, Clutches & Elevators 
P R O V I D E N CE R. I .  

5 0  Y E A R S '  
E X P E R I E N C E  

Anyoue sellci ill:! a f;:, Ii:etch and description may 
Quickly ascertaill nn r nplllion free whetb er an 
invention l.� prohauly patentable. Communica
tions Rtnctly conlirien tinl. Handbook on Patents 
sent 1'ree. OldeRt a/lency for Recuring patents. 

Patents taken t.tlroug-h )'lulln &. Co. receive special not-ice, with�)ut chanre. ill the 

Sci�ntific .Rm�rican. 
A tmndsomely i l lustrated weekly. Lar/.!est cir. 
culatlOn of any Rciellt inc journal. Terms. $:, a 
year ; 1'OUl' mOllths. $1. Sold by all lJewsdealers. 

MUNN & CO . 3 6 1  Broadway. New York 
Bra.nch Ollice. 625 F St •. Washington. D. C. 

i���� 
) T Y PE W H EE L S  M O D E L S  L.EXPERIMENTAL WORK.6MAU. ..w:ttINtR1' 

Nnv[\.;lFS �_ E.� -:0" STENCIL WDR�$ leo N.III..sSAU S: N.Y. 

MODELS & E X P E R I M E N T A L W O R K .  
Inventions developed. 8pecial Machinery. 

E. V, Raillar(I, 106 Liberty St •• l"iew York. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for Circul ar. 

PARSELL & W EED. 1 2 9·131  West 31st St.. New York. 

D'AMOU R  & UTTLEDALE MACHINE CO. 
1 3 0  W O R T H  S T  . . N £' W  Y O R K. 
Make Models o f  Any lUacbiue t o  Order. 

. . . .  CO R K  S H AV I N C S  • • . •  
O. HEROLD &: CO., 

Lisholl. Porrul:"nl. 

CALCIUM CARBIDE �����l, 
3a NASSA lJ STREE1" l"i EW YORK. 

(A B C Code.) Cable Address : BRYAXE. NEW YORK. �E A S E  PAYS EXPENSES a n rl $� 
per month. Stead.v position ; self-sel-

l;r :  no pxnp.ri� II ce.!IPp.ned .�n(1 2(ror contract. 
, A S ": MFG. CO . .  CIDcmn atl , O  .. ])ept.l0. 

Yr�1nijENKiNa 
S

PE'XPOSUR {MET'rR:y 
P

ostpaid. 45 cents in stamos. 
WILLIAMS. BROWN & EARLE. Dept. C, PhHadelphia, Pa. 

Stock Sizes 14 to 22 foot, 
Safe, Reliable and fully guaranteed. 

Prices $ 1 60 and u p. Send for Catalogue. PIERCE ENGINE CO" 17 N. 1 7th Street, Racine. Wis. 

N OVELTIES & PATENTED ARTIGLES 
Manufactured b y  Contract. Pnnching Dies. Special Ma
cbinery. }I�. Konig-slow &. Bro., 181 �eneca St .• Clevelanu.(J. 

G R I N 0 I N G M I L LS �?;arAd�� :�t��PtE
n�: 

versal Eccentric MIll, Address J. !S. &: G. }o'. l'j DIP. 
�O:\, �)o; it ... lncy !Streel, HrooldYll, l"i .  Y. 

MULTI PLICATION TABLES 
Inde:o:::ed and Subindexed. Complete up 1.0 99 X 00. 
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in stamps by \'. A. liLA KO, Box 617, :\'ew Britain,Conn. 
FOR � A LE.-Plltent �o. 628.1<2 improved Cane-Gun. 
�vei

V
lt of gun 2 lbs. .Exclusive rigllt to manut"acture 

���ticul�rB �d�re�� fi{
c
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and 
1��0 Tentb A ve.,  Rockford, I l l .  

Floats for Steam Traps 
lI ... r(·ule� �eurnle�M Copper FloutM art" tested to 3UI! Ibs. per sq. in. and warrant�t.l. 

The odKinsl and onlygenniueseamlf'ss copper 
tloatsmade. Send for No. \.! Catalogue Free. 

IIERUl!LES FLOAT WOnKS, 
Springfield. MOjil,M. 

We D efy the  Wor l d  to produce as !Zooli a wheel as the Arlington & Oakwood. 
Strictly high·grade. quality. material and constructiOn. 
unsurpassed. A marvel of beauty and t-otrength. thor-

oughly tested and fuHy guaran· F;"'--!B l ·uu. Shipped anywhere at 
luwe�t wholesale prjces 

MOlley refunded if nut as J"epreRent ed 
I���§:::�I '0 wOlley ill advancf'. 

S3,; "Arlln�ton" S16.50 S40 "A rlington" S18.50 S50 "Oakwood" $21.50 
We belong' to no trust or ('ombine-employ no al2'·entS. You pay hut one small profit-and our enormous ('a�h 
sales enahle u� to g'ive the bestvalue ever offered. I l lus_ 
trated Catalogue F,·ee. CASH BUYERS'  U N I O N  1 62W. Van R n rp,n S t  . .  R�1 3 1, Chi('a�o. 1 1 1  ... 9 

T H E  H O M E M A D E  W I N D M ILLS OF N EBRASKA • 
A most valuable series of articles condensed from the 
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series is accompanied by thirty�three i ll ustrations and 
gives a detailed d escription of a number of' types of 
windmills which can be madE" by  anyone who hRs any 
mechanical skil l .  These wir.dmillR are being made and 
used i n  large numbers in Nebraska and are gIving great 
satisfaction. These Svpplements for Rale by all news� 
dt'a1ers. 10 cents each, or by MUNN &. Co., 361 Broadway, 
New York City. -------ft· J9dQtQutPo}lllPal�g�sff.HEo� 

I Aitpnt wanted i n  each towu. Give references � . 'I and send for catalogues. Enclose stam p. MEAD CYCLE CO. Depl. 62 x, '=hlcallO 

----

3 1  0 First Premiums 
Awarded to the PRAIRIE STA 'I'E 
I:-iCUBATOR. Guaranteed to operate 
in any climate. Send for catalogue. 

PtU.llUE S'l'.!'fE.1Nc.:UR.&.'I'OU CO. Homer Clt" »,, 

GAS �� GASOLINE ENGINES 
WAT E R  MOTOR.oS» 

BA'KU� WAT ER MOT R c o.  NEWARK N. J. U. !> A .  

��y Make Rubber Stamps ? 

Exoer imental & Mode l  Work 
Cir. & ad1'ice free. Will. Hal'dam &. Son.45-&I R(J�e St .. N. Y 

S 3 D S Sendu, your aM ..... a ay ure andwewill,how you 
how to make $3 &day 
absolutely sure; w� , furr.ish the wock and teach you free; you work in 

toe locality whele you live. Send us your address and we win 
f:xplain the business fully; rememhcr we guarantee a clear pr()o 
� y�t1 iOlNU:,7c\V;I;(ir �o���!�tel� s,

l�e. a�J:���;T.I�cl�CR. 

Automobiles�-....... �· 
'Phe SCIE�TIFTC Al\lERICAN for May 13, 1890. iR 

devoted mainly to illustration� and detailed de
scriptions of various types of horseleMs vehicles. 
'j'tlis issue also contains an article on the mechan . 
icsof the bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents. 

The following copies of the HCIEN'l'U'IC A'lF.H� 
lCAN �UPPLIDl I<;N'T g-ive many detail�. of Autu� 
mobiles of different types, with many i l lustrations 
of the vehicles. motors. boilers. etc. 'J'he series 
make a very valuable treatise on the �ubject. 'l'lle 
numbers are : 7:l2, 979. 003, 1053, 10'.4. 10!)!;, 105(l, 1II"T. 
1058, 1059. lOT!), 1C7R, lOS0, 11182. 1I1&�, 111m, 1 100, 1ll:1, 
1122, 1l78. 1195, IH!J. 1206. 12111. H[TI'I' L " "  >:�T No. 
1229 contains II highly interesting articlp £iving 
full da ta as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 'Cents 
each. by mail. For sale by all newsdealers or 
address 

M U N N  &. C O .  P u b l i s h e rs ,  
3 6 1  BROADWAY, NEW Y ORK. 

FOOS 
GAS AND GASOL INE ENGINES 3 t o  250 

Hor8e 111o ,,-er. 
Adapted for all power purposes. 

I�argest exclm;ive Gas F.tllzine Fac'.Ory in America. "F�",t..ablished 1887. 
En�ines in stock for qUick rlelivery in all  principal cities. 

Semd. for IlI,.,trated Catalo!/Uf No. 5, THE FOOS GAS E.NGINE CO., Stallon A. Springfield, Ohio. 
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