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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
otlr information and not for publication. 

References to former articles Or answerS should give 
date of paper and page or number of question. 

Inquiries not answered ill reasonable time should be 
repeated; eorrespolldents will bear in mind that 
some answers require not a little research. and, 
thougb we endeavor to reply to all either by 
lctter or in tbis department, eacb must take 
his turn. 

Buyers wishing to purcbase any article not adver
tised in our columns will be furnisbed with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
cHtller than general interest cannot be expected 
without rcmuneratiOil. 

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

Books referred to promptly supplied on receint of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8125) C. D. M. writes: The sparking 
coil for my power boa t is 9 incbes long and 
wound witb No. 12 wire. As it is supplied 
witb two sets of small "Mesco" dry batteri�s 
of six eacb, and liable to "skip," I am of tbe 
opinion tbat I sbould eitber bave more vol· 
ume of current to saturate tbe coil or bave 
tbe same wound witb small wire to get tbe 
best results. Am I rigbt? A. Tbe cells of 
tbe ba ttery may be exba usted and new ones 
may be needed. If tbis is not tile case, a 
larger number of cells sbould be added. Prob· 
ably anotber set of six would furnisll enough 
cUl-rent to make tbe spark sure. It would not 
be well to use finer wire on tbe coil. Tbis 
would cut down tbe current by its greater re
sistance. 

(8126) E. A. S. asks: 1. How high a 
frequency of explosion could reasonably be 
attained in a small gas engine, ignition to be 
by electric spark and tbe amount of gas 
small·! A. Tbere is a possibility of 1,200 ex· 
plosions per minute in a 4·cycle engine giv· 
ing 2,400 revolutions per minute. All gas 
engines cannot come up to tbis mark. Many 
• mall engines will not reacb a tbird of tbis 
speed. ::l. Could you refer me to any tables 
<"ontaining tbe relative force of explosion of 
different mixtures of gas and air? A. Tables 
of explosive mixtures of gas and air, wilb 
much information in regard to tbe operation 
of gas and gasoline engines,· are contained in 
Hiscox's book on "Gas, Gasoline and Oil Va· 
pOI' Engines," wllicll we can furnisll, $2.50, by 
mail. 

(8127) J. M. F. asks: 1. Will you 
please answer me in your notes in tile SCIEN· 

TIFIC A�IEnrCA" if tile motor Mr. Hopkins de· 
scribes in tile paper of December 8 and 1 5  can 
be run by a direct current of 110 volts? A. 
Tile little motor described in our issues of 
December 8 and Hi cannot be run by a cur
rent of 110 volts pressure. Tbe diagrams 
sllow tbat four battery cells are to be used 
to run it. 2. Will you please print a full de· 
scription of a battery volt·meter in next 
issue? A. SUPPLE"E.'1T 1215, price 10 cents, 
contains plans and instructions for making a 
volt·meter and am·meter. 

(8128) F. F. asks: 1. Can you tell me 
Ilow to join a transmitter and receiver on an 
extension bell so tllat every time tile 'pllone 
rang it would not be necessary to go to it, but 
be answered at tile extension bell end '! A. Tile 
extension bell, transmitter and receiver form 
a complete set in tllemselves. Tiley sllould 
be set up at tile place wanted and regularly 
connected to tile line. Botb bells will ring, 
and tbe call can be answered from eitber tele· 
pbone. Tbe line will be a party line of two 
stations. 2. I bave a small dynamo wbicb 
uses carbon brusbes: it sparks at one of tbe 
bruslles, and I cannot remedy it by sllifting 
tile brusll. "·Ilat Ilad better be done to stop 
it·! A. Tllere are many causes of sparking at 
tile commutators. Rougllness of tile bars is 
a common cause after tile macbine Ilas run a 
long time. roor contact from any cause is 
anotller. Tile remedy for these is obvious. 
Otber causes may exist in broken coils or 
grounded coils or sbort circuits. Tbese are 
fully discussed in Crocker's "Dynamo Tender·s 
IInndbook," price $1, by mail. 

(8129) F. W. F. writes: I have a 110-
volt alternating ligbting circuit. I wish to 
use a motor tbat, in turn, will drive a dynamo 
of fifty 16·candle power ligbts, giving direct 
current of at least 110 volts. Wbat borse 
power motor must I use? A.· Six borse power 
in tbe motor sbould do tbe work, if tbe cur· 
rent is not to be carried to a distance. 

(8130) O. H. B. asks: 1. Would wire 
No. 17, A. W. G., do for winding tbe field 
magnet of tbe motor illustrated on page 498 
of "Experimental Science/' the edition of 
18UO? A. Yes. 2. Wby is not copper or steel 
used instead of platinum for tbe connection 
on a circuit breaker of an induction coil? . A. 
Platinum neitber melts nor oxidizes. 3. 
WouJd wire No. 17, A. W. G., or No. 1!l, A. 
w. G., be best to cover a U·sbaped magnet 
composed of boop iron '4 incb tbick and 6 
incbes long before it is bent into tbe TJ sbape? 
Tbe magnet is to be used on a telegrapb in· 
strument wbicb is to be connected witb an· 
otber one·quarter of a mile away. How mucb 
wire would tbe magnet need to be wound 
witb? How many, and bow large, blue vitriol 
batteries are required? A. A finer wire would 

'tieutifit �metiClu. 
be better, say No. 24. Three hundred to four 
hundred feet will answer. 4. What is the 
principle on wbich a naphtha engine runs? 
A. The vapor of the naphtha, mixed with air, 
is exploded in tbe engine, and the pressure 
due to the explosion drives the engine. 

(8131) R. C. F. asks: Will you kindly 
discuss, briefly, the time element in wireless 
telegraphy? By tbis may be meant how, if 
it be a form of sympatbetic vibration, it is 
related, in the above particular, to tbe action 
of tuning forks or strings of tbe same pitch. 
Are we obliged on theory, as yet, to attach 
instantaneousness to it, as in the case of 
the action of gravitation? Is this same in· 
stantaneousness attachable also to the action 
of two magnets? Or are all these actions to 
be considered as motions through a medium, 
though not as yet measurable like that of 
light and electricity? A. The waves in wire· 
less telegrapby are electro·magnetic waves, 
sent off from tbe wire of the transmitter and 
received upon the wire of the receiver. Tbey 
require time for formation and propagation 
througb space-a longer time tban ligbt reo 
quires. �'ahie·s "History of Wireless Telegra· 
pby," price $2, by mail, will give you much 
information on this matter. 

what it can of the remainder, and you call tbat 
a mixing of colors. It is not a mixing of 
colors at all. If you would mix colors, place 
them so that tbe light from each shall combine 
in tile eye, and observe the result. See Rood's 
"Modern Chromatics," price $2, by mail. 

(8140) M. C. O'C. asks: Which is the 
best battery to use for medical purposes-dry 
cell Or wet cell·! Have you any book teacbing 
a person how to use and apply it·! A. A dry 
cell will wOI·k a medical coil as well as a wet 
cell. We can fumisb you Bal·tbolow's "I'I'actical 
Tt·eatise on Electt·icity in Its Application to 
Medicine," price $2.50 by mail. We must say 
that it is not safe to use electricity except 
under tbe advice of a competent pbysician, if 
one can be had. Your case may be an excep· 
tion. 

(8141) A. B. W. asks: Will you inform 
me tile best kind of paper to use for tile field 
plates of the Toepler·Holtz and similar rna· 
chines? I understand they are sometimes put 
on tbe glass with shellac varnisb, but sllould 
suppose tbis would be non·conducting wben 
dry. Would not glue be better, wbicb natu· 
I·ally absorbs some moistUl·e from tbe air, espe· 
cially wben it is damp? A. It does not matter 
mucb wbat is used to fasten tbe paper disks 

(8132) C. T. J. asks: Will telegraph to tbe glass plates·of tbe Holtz macbines, ex. 
instruments of different ohms resistance work cept tbat it must be sometbing wbich will not 
together witbout using relays·! If not, wby? gatber moisture, but remain perfectly dry. 
Please explain fully. A. If there is any con· Every part of tbis macbine must be dry. Sbel. 
siderable difference in the resistance of the lac is very good for the purpose. Tbe paper 
receivers they will not work well in series on is a non·conductor, and is intended to be so. 
the same line. Tbe current which will mag· Tbe strips of tinfoil under the paper serve to 
netize one will not be sufficient to magnetize connect with the brushes so that tile charge 
another with fewer turns on its coil. The produced by the brushes is carried over to act 
best arrangement is to use a local circuit at inductively on the plate. 
eacll station, as is done on regular lines. (8142) J. F. C. asks: Please tell me 
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b�!: if the relay used on tbe ocean cable is tbe 

slstance work the line. same as tbat used on tbe common telegl·apb·! 
If its object is In stt·engtben tbe cUlTent, �8133) C. A. M. writes: I want a book would it add mOI·e power (bowever little) to 

on electricity, one that gives the tables, per 
foot, in pounds, of different sized wire; also 
resistance in obms of different sized wire, per 
foot or pound. A. The data for wire are to 
be found in "Arithmetic of Electricity," by 
Sloane, price $1, by mail. 

a strong current produced by· a generator? If 
not, wby not? Could anytbing do so? A. A. 
relay does not add anytbing to the current 
flowing through it. It cannot strengtben it 
in any way. It is a circuit ·closer for a local 
circuit, and acts as a switch to cut in the local 

(8134) T. E. P. asks: How much water battery and work the instruments by tllat cur· 
rent and not by the current which works the 
relay. An arrangement for strengtllening a 
current is used to make up lost volts in a 
line for lights and power, and is called a 

per minute will run tbrough 1,200 feet 5·8·inch 
horizon tal pipe, under fifty feet head? A. 
Tbree gallons per minute. 

(8135) M. L. L. asks: In order to set "booster." It is a seperate generator at a 
tie a dispute, and due to tbe fact tbat the 
books of reference we bave consulted do not 
contain the absolute facts, will you kindly 
advise whetber the oxidizing of lead, tin and 
zinc produces more weight in oxide than tbe 
original metals weighed at the start"! This, 
with the presumption that nothing else but 
heat is used for the purpose of making the 
oxides. We would also appreciate it very 
much if you can give us the exact increase. 
if any, that there is in weight by the making 
of oxides of tbese metals. A. Whatever 
weight of oxygen is used to convert tile metal 
into an oxide is added to the weight of the 
metal wben tbe wbole is converted. Lead 
oxide is �'bO. Tbe combining weight of lead 
is :W7; of oxygen, 16. Tberefore, 207 ounces 
of lead will use 16 ounces of oxygen, and the 
lead oxide will weigh 223 ounces. Proceed 
in the same manner for all the other oxides. 
'fhe combining weight of tin is 118, and of 
zinc is 65. Tbe oxides of lead are PbO, Pb20, 
Pb02• The oxides of tin are SnO, SnO., and 
Sn20". Zinc oxide is ZnO. 

(8136) VV. E. D. asks: Have you any 
SUPPLEM.;NTS describing the construction of a 
small hand camera, about 5 inches x 6 inches? 
Wbat would be tbe cost of materials for such 
a camera·! A. SUPPLEMENTS 826 and 1021, 
price 10 cents each, describe cameras. Sup· 
PI>EMENT 62 5 describes tbe manner of making 
a bellows. Tbe cost of material is very lit· 
tle, except for tbe lens, and tbe lens may cost 
all you care to pu t in to it. As good a lens 
sbould be bought as can be afforded. 

(8137) B. 1. T. and others have heard 
tbe belt question argued for a quarter of a 
century-wbicb side of a leatber belt sbould 
run n'ext tbe pulley, tbe grain or tbe flesb side. 
A. 'fbe grain side on tbe pulley is tbe most 
efficient. but appearance seems to bave estab· 
lisbed tbe practice otberwise. 

(8138) W. T. asks: Will you please let 
me know wbat material (I believe copper will 
not do) can be used in construction of an 
acetylene gas generator? Can rubber be used 
in joints of valves, etc? A. Tin will answer 
tbe purpose. Rubber or leather will answer 
for valves. 

(8139) J. F. S. writes: In experiment· 

ing in tbe mixture of colored ligbt produced 
by transmitting light tbrougb colored glass, I 
find tbat, using Heide's colored jujubes, green 
+ orange = yellow: green + violet = blue; 
orange + violet = red: but, using colored glass 
instead of jujubes, tbe mixtures are like tbose 
of pigments. Wby are not tbe results tbe 
same in both cases·! A. Tbe results are not 
tbe same because tbe ligbts used are not tbe 
same in tbe two experimen ts. To test tbe 
ligbts, we must pass tbem tbrougb a spectro· 
scope. The eye cannot tell. Two ligbts which 
look tbe same to the eye are found to be very 
unlike when submitted to the analysis of a 
prism. Your experiments with the lights are 
by means of absorption. Whe·n one glass has 
taken all it can out of the light, you pass the 
rest through another glas�. That absorbs 

voltage wbicb I·eplaces tbe loss to tbe line. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

MAR.CH 12, 1901, 
A ND E A C H B E  A RI N G T H A T  0 A T E. 

[See note at endofllst about copiesoftbese patents.j 

Air compressing or blowing machine, G. B: 
Petsche . ..... . . . . . . .. . . . . .. .. . . . . . .  . .. 669,8SH 

Albums, etc., support for, G. Scbwab ....... 669,903 
Alining and leveling device, J. V. Huls", 

669,526, 
Amalgamating machine for extracting gold 

from sand in place, hydraulic, U. S. 
Bartholome\y ......................... . 

Amalgamator, gravity, J. Tobin ........... . 
Bag hC'lder, N. E. Pierc� .................. . 
Bailing press, A. L. Treese ............... . 
Basket. H. J. Sitterly .................... . 
Battery. See Primary battery. 
Bean hulls, means for removing, C. D. 

F1uller ............................... . 
Beans, preparing, C. D. Fuller ............ . 
Bearing, shaft, T. Millpr .................. . 
Bearing, thrust, F. P. Snow ............... . 
Bed pall, M:. MacAdam .................... . 
Bicycle, C. L. Horack ..................... . 
Bicycle, J. U. Moomy ..................... . 
Bicycle gear driving mechanism, J. G. 

Moowy ............................... . 
Bicycle gparing, U. Ganz . . . ....... .. .. . . . .  . 
Bicycle luggagc carrier, W. J. Bray ........ . 
Bicycle pedal, C. Bickel. .................. . 
Bicycle support, E. Miller ................. . 
Bindt'r, tpmporary, J. F. Cordes ............ . 
Board. SI�e Shoveling board. 
Boiler cleaner, C. S. Garrigus .............. . 
Boiler furnace, E. J. Schmidt. .... ..... . ... . 
Boiler incrustations, composition for remov· 

ing, G. liobes ......................... . 
Boilers, means for the prevention of incrus� 

tation in, J. Gottlob ................... . 
Bolt. See Door bolt. 
Bookbinder'S type pallet, E. L. F'rank ...... . 
Book, copy, G. L. Hodges .................. . 
Book boldel", R. P. Hackwortb ............. . 
Bookholder bracket, adjustable swivel swing, 

W. J. Walsb .......................... . 
Boot 01' shoe calks, machine for setting, C. 

R. J obnston ........................... . 
Bottling machine attachmellt, T. G. }t'enske .. 
Brake. St'e Car hrakl'. 
Brake sbart coupling, M. Potter ............ . 
Brick mold. S. A. \Villchester . . . • . . . . . . . . . . .  
Bric�:ct��� ' of.p��r:lault ��� .� .. 

i
.
n

, .
t��. ����: 

Broorler, O. "r. Randolph .................. . 
Brush making machinp, l�'. J. Le Duc ...... . 
Bucket support, .J. Lowe .................. . 
Buff wheel attachment, J. H. GrePII ....... . 
Building ronstruction, wooden, F. C. Pcnny . 
Cahi net, hill, Q. R. Smith ................. . 
Cabinet, kitchen, C. A. Post. ............. . 
Cable clip. B. Hurd ....................... . 
Calculating machine, H. Goldman . .. 669,!)69, 
Calendar, W. Leigb ....................... . 
C·alendar, A. A. Sparks ......... : ..... , .. . . 
Canada thistles, composition for killing, 

Eisch & Raczinski. ................... . 
Candy dropping machine, J. Smith ........ . 
Candy shaping and cutting apparatus, P. 

A. Sterne ............................ . 
Canopy support, W. P. Biddle ............. . 
('ar, box, G. I. King ...................... . 
Car brake, I. H. Gill's ..................... . 
(:ar, convertiblf' fr�ight, O. B. Critchlow ... . 
('ar coupling, automatie. A. Heron ......... . 
rft.r, hOnf)4�r hnttom, O. I. Kine. . . 
Car loading d('vice, railway, W. P. Portpr . . •  
Cars, flush tJrop door for freight, L. T. Can-

lield ................................. . 
f'arpflt sw(>('pflr, .J. F. Hardy ............... . 
(:artrid�e shflll wan winder, Place & Peters .. 
(:asr. See Chart case. 
Castin� apparatus, metal, J. B. F. Herres� 

bolf . ................ _ .......................... . . 

669,527 

669,911 
669,671 
669,660 
669,948 
669,768 

669,727 
669,726 
669,540 
669,60J 
669,756 
669,833 
669,945 

66U,652 
669,879 

gt�:m 
669M8 
66U, 778 

669,746 
669,666 

669,930 

669,922 

669,629 
669,525 
669,522 

669,935 

669,835 
669,917 

669,805 
669,885 

669,830 
669,856 
669,754 
669,5:�1 
669,13:):) 
669,591 
669,H6 
669,961 
669,795 
669,970 
669,959 
669,811 

669,725 
669,769 

669,!lO5 
66.''1,740 
669,797 
669,71<1 
n69,R76 
66!l,747 
669.798 
669,854 

669,722 
66!l,6nO 
669.734 

669,696 
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Casting mold, steel, W. Brinton . . . . . • . . . . . . .  
Celery digger, A. Bohleen . . . . . . . . . . . . . • . . . . 
Channel clearer, F. Christen . . . . . . . . . . . • • • . . 
Chart case and paper weight, combined, J. 

669,U52 
669,89:1 
669,820 

II. Carver . . . . . . . .. . . ... . . . . . . , ......... 669, B82 
Chlorates, making, J. Hargreaves . • . . . . . . . .  669,637 
Cigarettes, machine for making all tobacco, 

A. H. Randall, Jr .................... . 
Clock, programme, C. L. Hayes ........... . 

gt�l��� F:i�'ti�; �. 3.inc��1���·.·.·.·.:::·.·. ' .
.
. : : : 

Cock, gage, H. Harris . . • . . . . . . . . . . . . . . . . . . 

Cock, stop and waste, S. J. Asbell ......... . 
Cock, stop and waste, D. E. Trahern . . . . . . •  
Collapsible carrier, C. Grant, Jr .......... . 
Collar fastener, H. C. Loudermilcb ........ . 
g��}r��le:es�el, FF. L��d����i·.·.·.·.·.·.·.·.·.: :: :::: 
Copy holeler, Farish & Dawes . . . . . . . . . . . . . •  
Corn header, Kafir, R. B. Franklin ........ . 
Corn husking machine husking trough, H. 

L. Ferris . . . . . . . . • . • • . . • . . . . . . . . . . . . . . •  

Corn sheller fpCtler, L. O. Whittemore ..... . 
Cotton gin feeder, C. W. Brown .......... .. 
Crank m{'chanism, .J. C. Moore ............ . 
Crate, folding, S. B. Gillette . . . . . . . . . . • . . . .  
Crab', knockdown, J. Heagerty ........... . 
Crucihlp, P. W. Shimer . . . . . . . . . . . . . . . • . . . .  
Cuff holder, R. J. Gunson ................. . 
Cup. See Sha ving cup. 
Current wheel, E. Peterson . . . . . . . . . . . . . • . .  
Curtain or shade, window, S. B. Solomon .. . 
Curtain pole, J. A. Beam ................. . 
Cuttpr, T. M. Simpson .................... . 
Cutting oft' tool, Birchard & Campbell ..... . 
Cycle inflaters, clip for attaching, W. G. 

669,548 
669,581 
669 863 
66n: Glll 
669,g80 
6m,817 
669,815 
669,R29 
669,!l:n 
669,755 
669,614 
669,745 
669,688 

669,687 
669,718 
669,720 
669,542 
669,6:l1 
669,728 
669,R62 
669,6:16 

669,852 
669,967 
669,776 
669,555 
669,874 

Hurst .. .. ......... . .. . . . . . . . . . . . . . ... 669,697 
Despatch apparatus, tubular, W. A. H. 

Bogardus ...... . . .. . . . . . . . . . . . . . . .. .. 669,886 
Despatcb systems. carrier for tubular, W. 

A. H. Bogardus .. . ... .. .. .. ... ... . .. . .  669,800 
Digger. See Ccll'ry digger. 
Display card supporting bracket, H. C. 

Cady ................................ . 
Distillers' wash, trpa ting, Sudre & Thierry .. 
Distilling apparatus, water, D. L. Rose ... . 
Ditching marhinf', Mt'rtsheimer & Edson .. . 
Door bolt, rack and pinion, H. G. Voight .. . 
Door chpck, S. W. rpre�ril1e .............. . 
Door equalizing device, Wprnicke & Tobey .. 
Dovptailing machine, .T. E. Erickson ....... . 
Draft rigging, G. R. MarshalL ............ . 
Draft rigging-, J. Timms .................. . 
Drawer, cash, J. Ohmen . . . . . . . . . . . . . . . . • • .  

Drill guiding appliance, M. Potter ........ . 
Dye of naphthalene series and making 

sa me, hluf', R. Bohn . . . . . . . . . . . . . • • • • . .  
Dynamo, Parsons & Stoney . . . . . . . • . • • • • . . .  
Dynamometer, .T. B. Wpbb ................ . 
Educational applianct·, S. Furdek ..... ' . . .. . 
Ejector, automatic tluopneumatic, H. S. 

669,680 
669,812 
669,966 
669,799 
669,715 
669,762 
669,907 
669,686 
669,84� 
669,713 
669,849 
669,764 

669,894 
669,80:1 
669,568 
669,878 

Blackmore . . . . . . . . . • . . . . . . . . . . . . . . . . . .  669,572 
Electric appliances to the human hody, de-

vice for adjusting, J. ('hal·lps . ... ... . . .  HH!),Rl!l 
Electric current rf'ctitipr, GillH�rt & Wht!f'ler 669,940 
Electric currents, systt�m for gf')}prating and 

distrihuting, Gilhert & Whpf'lcf .. . . . ... RR9,n42 
Elf'ctric machine, dynamo" A. R. Bliss . . . .. 069,573 
Electric machine, dynamo, D. M. Bliss, 

669,574, 669,575 
Electric machine or electriC motor, dynamo, 

N. C. Bassett. ....................... . 
Electric motor, C. Milde . . . . . . . . . . . • . . . . . . .  
Blpctric motor casing, C. A. Eck .......... . 
Electric propulsion system, R. B. Painton .. 
Electric switch, Gilhert & Wheeler ....... . 
Electric switch, T. G. MeinE'ma ........... . 
Elf'ctric switch, W. F. Richards .......... . 
Electrical connection binding post, A. 

669,61:l 
669,759 
flf)f),577 
()f)f),RfiO 
669,941 
()6!l,5::tR 
669,706 

Fischer ......... .. . . . . . . . . . . . . . . . . . . . .  RRO,fi17 
Elf'ctrical controller, C. R. Rf',vnolns ....... 6GD,5H5 
Electrical device for converting alternating 

currf'nts, A. Nodon .. . . . . . . . . . . . . . .. . . . . .  6RO.802 
Electrol.vtic apparatus, P. W. Knauf . ... . . . 669,752 
Elt'vator. See Inclinf'd (�levator. 
Elpvator and conve)"'pr, E. C. Bcrghoeter .... 
El('vatnr door lock, A. l\f. Coyle . • . . . • . • • • . .  
F�mhroidery hoop, C. C. Edwards .......... . 
Enampling surfaces of refractory materials, 

66!l,l">71 
660,n22 
669,915 

apparatus for, C. H. Waterman . . . ... . . R69.fi67 
Enn ga t{', wagon, H. Leon ... . . . . . . . . .. . . . . 660, fi:�2 
Endless adjustahlp screen, W. Collier .. .... 660,fiOS 
Engine, W. R. Flpming . . . . .. . . .. .. ... .. ... RRf},filR 
Engine, FJ. Y. Moorf' . . . . . . . . . . • . . . . . . . . . . . .  6R!l,5RR 
Evenf'r, four horsf', Parkf'r & Beauregard ... 669,851 
Exercising and den'loping t.he fingers, ap-

paratus for, J. �lorat. ... . .. ........... 669,846 
Fabric having metallic tf'f'th' 01' wires se-

curfld then' in, A. L. Cudey . . . . . . ..... .. 6fHl,flOD 
Fan handlp, J. H. Linesch . . . . . . . . . . . . . . . . . 669,648 
E'eed r<',twlator for stf'am boil('rs, automatic 

watf'r, C. A. Andflrson C't at. ........... 6()0.611 
Frpd water hrat('r, W. A. (j.ibson . . . . . . . . . . flR!),H21 
Fped watf'r hpatf'r, E. Smith .. . ..... . . . . . . . 660,667 
Fence machine, slat and wire, E. W. Cban-

nell ...... . ... . . . . .... . . . . . .. . . . . . . . . .  669,9fi:\ 
Ff'nce post, C. I. Huxley . . .. . .. ... . . . . . . . . . 669,64:1 
Ff'nce post making machine, T. A. Becm .. .  660,675 
File, L. C. McNeal . . .. . ... . .. . . . . . .. . . . . . .  ' 669,701 
File, bill, C. C. Boykin . ... . . .. .. . . . . . . .. .. 6fm,50:� 
Ji'ile, document, E. A. Sharp . . . . . . . • . • . . . . .  669,fl08 
Itirearm magazine, F. Fortplka .. . .. . . ... . . 669,91!l 
Firearm, magazine, F. Fortelka .. . . . . ...... 669,91S 
Ii'ire ('scape, G. Oslund ... . . . . . . . . . . . ..... .. 669,606 
Fire lighter, J. M. Leek ....... . .. ......... 669,531 
Fireplacps, ail' heating and distributing ap-

paratus for open, E. F. Crowther .. .... R60,012 
Fin'proof flooring, J. A. McNamee ... ....... 669,801 
Fish, means for transportation of, H. B. 

Joyce . . . .. .. . . . . .. . .. . . . . . . . .. .. . . . . .  669,7fi1 
Folding hanger, I. L. Tenney .. . . .. . ..... .. 669,561 
Food preparations and preserving same. P. 

G. Ricbter .. . ... . . . . . . . . . . . . . . . ...... . 669,808 
Food stuffs, apparatus for storing, COOling, 

and bandling, J. J. StaulIacbor . . . . . . . .. 669,603 
FueI

A.
prel):�i

.
n
.� . �.

n
.
d .. ������� . .  

a
.��������, .. �: 669,897 

Furnaces, water cooled bosh for blast, A. 
Sablin .............................. . 

Game, B. Dixon .......................... . 
Game, E. E. Leigh ..•...............• , . . . .  . 
Gamp apparatus, J. G. }I'loyd .....••• , . . . .  . 
Game, magnetic, J. R. Davis . . . . . . . . . • . . • . .  
Gamf', quoit, G. H. Butterly . . . . . . . . . . . . • . .  

Garbage furnace, F. Gorman .............. . 
Garment supporter, H. A. Guinzhurg . . . • . . .  
Gas apparatus, acetylt'ne, W. W. Camp ... . 
Gas pnginp, E. Thomson .................. . 
Gas, enriching, R. L. �1i(](Ueton ........... . 
Gas flnriching apparatus, R. L. Middleton .. 
Gas fllrnacp, E. P. Reichhelm . . . . . . . • • . • • • •  
Gas generator, acetylene, J. F. Ford . • . • . . •  
Gas igniter, electric, O. von Morstein ..... . 
Gas separator for digesters, N. C. Hodgkins. 
Ga teo See End gate. 

669,859 
669,5711 
669,94'1 
669,826 
669,723 
669,617 
669,13:12 
669,6:15 
669,741 
669,7R7 
669,61)0 
669,651 
669,765 
669,9R8 
669,543 
669,958 

Gate carrier, S. E. Stadon .. . . . . . . . . . . . . . . .  669,602-
Gear, driving and revprsing, C. R. Greuter .. 669,924 
Gear, speed, S. M. Wade . . . . . . . . . . .. . .... . 669,867 
(j.lass blowing machine, H. W. Hef'rdt . . . . . . 669,524 
Gold dry wasbing macbine, L. D. Hubbard . .  669,928 
Gold saving machinp, T. Bell . . . . . . . . . . . .. .  669,873 
Golf club, ,\. Simpson . . . . . . . . . . . . . . .. . . . . . 669.864 
Governor, engilH', G. Hepburn et al . . . . . • . .  669,694 
Grabot cleaner, R. Df'rdeyn .... . ..... . . . . .. 6flSl,821 
(j.rain and foddpr shocker, W. B. Tyler . . . . . 669,563 
Graphophone sound box support, C. Burk-

bart ............. .... .. . . .... . . . . . . . .  669,895 
Grindpr, May(�s & King . .... ... . . . . . ..... . .  669,DB2 
Grinding and polishing device, E. Grauert.. 669,923 
Gun carriage traverse indicator, A. H. 

Emery .................. ....... .. . . .. 669.898 
Gun stock, adjustable, .J. N. Zoeller .. .. . . . .  669,871 
Guns, apparatus for supplying ammunition 

to turret or barbette, Dawson & Horne .. 
Hamp hook, D. Jackson ................... . 

Hammer, pneumatic, C. H. Shaw ......... . 
HannIf'. 8pp Fan handle. 
Harrow and roller, combined, L. D. Butler .. 
Harvflstf"r, peanut. G. W. Williams ....... . 
Hat fastener, G. E. Moore ................ . 

Hf'atel'. See Feed water hf"ah'r. 
Hook. See Harne hook. Whitnf'tree hook. 

669,896 
669,699 
669,599 

669,679 
669,n08 
669,541 

Hook and eye, 13. P. Evans .. .... . ... . . . . . .  669,515 
Hook aml PYP, Ii! W. Groeschel. .. 669.782 to 669,789 
Hoo[l. S(,p Emhroidpry hoon. 
Rorseshoeing rack, C. C. McDermott ...... . 
Hm:H� ponpling. steam, .J. F. McElroy ...... . 
HOFtf� nozzlp, J. H. Melavin ............... . 

Hosiflr.v, manufacture> of seamless, E. E. 
I{ilhourn ............................ . 

Hnh and ax]p, motor vehlrle. A. Krastin ... . 
Hulling machine, C. S. Rider ............. . 

(Continw;a on paoe 188\ 

669,&17 
669,960 
669,845 

669,5�0 
669,585 
669,735 
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" St " Foot and ar Power 
Screw Cutting Au�r��tic Lathes 

T here is never any question 
about the quality of a 

B. F. BARNES 
UPRICHT DRILL. rr'he tool here illustrated is our 20·inch Drill, and we g-uaralltee it to drilJ u,P to 
1 inch in steel and 1� inch in cast ll'on al a good gait and w'thout strain. We t)uild larger sizes and will be glad to !"end t'ull data on our entire lin� to interested people. 
n. F. BAR�ES CO., U,,,·kf"rd. III. 

Tells About Tools 

I Ice ��d T�����:��:��� . .  ����.1��: . ��s.�r.p.t.l?�� 
Ice box, Gerhard & Anwander . • . . . • • • • • . • . • 
IllCliupd elevator. C. U. Hutchinson ....... . 
Incuhator, J. \V. POl'tpr . . . . . . . • . . • • • . • • . . .  
Indigo, making, B. Homolka . . . . . • . • • • . . . . .  
Induction coil, L G. \Voolley ............. . 

669,934 
669,939 
669,528 
669,593 
669,794 
669,968 

Ink, composition for adding to lithographic, 
J. J. Schepp . . .. . .. . . . . . . . .... ... .... .  669,552 

Insulator, electric wire, �1. IIarloe ......... 669,691 
Iron. Spp Sad iron. 
Joist, beam, Hpsspl & Sipppi. . . . . . . . . • . • . . .  
Journal box dust guard, railway, ,1. RogeDS .. 
Knitting machinp, E. E. Kilbollrn ......... . 
Knitting machine, circular, B. J. Kntz .... . 
Knockdown tank or cistern, H. W. Harry .. 
Ladder, trussed, F. S. Spagra ve ........... . 
Lamp, acptylenp gas, C. C. Armstrong ..... . 
Lamp controlling and rheostat, elpctric, A. 

II. I)rpijer ........................... . 
Lamp, electric, .M. W. Hanks ............. . 
Lamp, portable electric, M. N ewgold ...... . 
Lamps, magazinp ballast tor plpctric, H. N. 

669,63g 
6t)n�Jif)H 
869,730 
669,647 
669,693 
669,711 
669,872 

669,823 
669,5S0 
669,54B 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 669,594 
Lamps, making glowers for electric, Wurts 

& Hanks ............................. . 669,610 

GASOLINE 
MOTOR CASTINGS 

For MAR.INE, VEHICLE and 

BICYCLE MOTOR.S, 

with Working Drawings. 

Latch, carriage door, J. P. Edwards ....... . 
Lathe dog, P.· Schwickart. ................ . ���:�r& LOW ELL MODEL CO., 22 Wiggin St., Lowell, Mass. 
Lpa ther tpsting dpvicp, J. E. Kpnnedy ..... . 
Lpdgel ' and index, combined, G. C. Shpp-

herd ................................ . 
Lpmon squeezer, J. Coomhpr .............. . 
Lifp saving device, J. W. Patprsson ....... . 
Lighting dpvicp, facially supported, J. B. 

669,529 

669,554 
669,954 
669,547 

Umtf'fwood .................. ....... .. 669.949 
Linotype Machine spaee bar, D. A. Hensley. 669,831 
Liquids, cpntrifngal for separating solids 

from, O. Ohlsson ...................... 669.732 
Locomotive tendpr loading device, Fuller & 

LIFE PRODUCERS SUCCESSFUL INCUBATORS. 
LIFE PRESERVERS 

SUCCESSFUL BROODERS. ahout theminOUl'15i pagecata. Mailedfor scents In stamps. 
CO .. 80s 75 Des Moines. I .. 

A perfect encyclopedia of tools in use 
in every trade and profession with prilJes and dis counts of same. 

Tholen ............................... 669,780 
Locomotive turn table, T. F. Mason . . . . . . . .  699,844 THE JOHNSON ROTARY 
Loom. W. B. Brskine . . . . . . . . . . . . . . . . . . . . . .  nnn.!H6 Simple of construction, positive 
Loom auxiliary hox motIon, J. Eaton . . ..... 669.R24 in antion, ea15Y and quiet in ope-

Montgomery & Co.'s 
Tool Catalogue. 

t��� cF��r 
\������'g 

D
tu�{�d

qp:�g�i'C�:' ·ci.'· w: 669,553 �a;��ngE:g:�,ia6lr. :g:fr�el�r� 
GroSVf'IlOr ............................ 669,6:H glucose. acids, starcb.g-Iue, var-

Loom jacquard mN'hanism, W. Paton ...... �
,
6
6

9
9',5

60
2
c �

, 
�:�eC�{�:¥\�l.fr�r:it[g��t, etc. 

LOOln, nppdlp, O. IIallpnslt'l) f>n .............. U .) Made as a belt or steam pump, or com-510 pages, well printed. Copiou!o!ly Loom pickpr stick hnffpl', F. A. Mills ....... 6G9,7RO bination, or operated hy e leetric motor illustrated. A valuable book of refer- t�;g��s,
sh����i'ig · \;:;r:J"�:�!�)·· �l�t�ti�)�l • f��':' i ()GH,r.04 or gasoline engine. Manufactured I;m 

ence for everybody interested in A. Clark . . . . . . . . .. . .. .  , ............... 669,620 D1';!��JI��\f!b�';;',C1!;:nt.'tt:t;��e!'"ly tools or machinery. Mailed for 25 cents, sent to �����d:.7�g �;lsl£�u�����o�i��tr 'i��i: 'E�' T'h';l�� 669,624 -.... --.-----.,---------,---.:...--
MONTGO MERY & CO., 105 Fulton St., New York son . . . . , ... ,. " , .... " ... " ...... , ... 66n,670 Au TOM 0 BILE F RAM E S BAR N ES'·-·------... ����rli�o

l�o�
x�n1'. �0!dr�1:��.

p
.
l� :: :::: :::::: �&�:��i . i l\Iptals, f>lpctrolytical pxtraction of, C. 

UPRIGHT DRillS I 
110('1)f11l'1' . . . . . . . . . . . . . . . . . . . . . • • . . . • . •  ()G9,926 

::\Ifltel·. Spp Telpphonp sflrvi('p IDe-ter. 
Milk a�rating apparatus, F. P. Sheph�rd ... fl(J!l,H(J1 Mill. SPf' Smut mill. Complete line, ranging from Light FriCtion Disk Drill to 42" Back Geared SelfFeed. pr Send jar New Catalogue. 

W. F. & JOHN BARNES CO. 
1999 Street, ROCKFORD. ILL. 

Minp cap for draft animals, A. C. Young .. . 669,909 
Molds for cast iron pipps, apparatus for 

producing, E. Forstpl' .. . . . . ... .. . . .. . . .. 66\=),877 
Mop wringpr, C. W. Darby . . . . . . ..... . ... . . 66!=),914 
Motor. BpI" Elpctric motor. Oil motor. 
:Motor • .  J. II. Bonstf'pl, .................... 669,502 
l\lowing machinp, W. N. Whitely .. . ... . . . .. 669,717 
)'In;.;iNl:J illstrument bridge, stringe-..d, J. 

1 � � Automatic Machines Rnnklps ............................. . aF'"1' 
N�ws"appr rack, W. Vaudt ............... . 

66n,902 
669,564 
669.8nn 
flf1!l,9fl5 
669,840 if FOR Niclwl salts null making samp, H. A. Frasch 

Q ? FORMING WIRE 
Nut lork, S. S. Jamison .................. .. 

� Nut lock, Jonps & Hplmer .... .. .  669,8�R to 8 "" ,,� Nut locks. tool for pxpanding and applying 1FV � from coil into sbapes bimilar split ring. J. R. Williams . . .. . . ... . ... 669,608 

CL."",O (.;=\ to cuts. We can furlllsh rna- Nuts, ptc., locking dpvice for, E. G. Hoff-'=, 1--' chmes or goods, as desired. . IIlann . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 669,927 

<:) '==- ar Senajor Oatalogue. gn ��l��(;� a�utr:t��'u�dP��l;�.rw .. 'E�t��:::: ��"!�:�i� � � BLAKE & JOHNSON, ,Osrillating �ng-ine, Fl. Y. Moorp . . . . . . . . . . . . 669,587 

lP" 0 .. Box ,-, WATERBURY, CONN. ! ������;�p�O'lfo:f'm�;k��g�� · ��ltti'�g' b��t' �� 669, 615 

shop pattr-rns, etc., T. Rochf' .......... . 
Papf'r cnttpr. S. K. Whitp ................ . 
PftflPr fflPding machinp, W. Rridgewatflr ... . 
Pill 'Pl', applp, W. & H. A. Tripp .......... . 
Paring and pulping fruit, implf>IDf'nt for, J. 

n Stodda rd ......................... .. 
ppdal f�onntf>rhalancp. C. M. Whitmorp .... . 
P(>nholuf>r, fountain, P. C. Plastf»·f'-r ...... . 

669,549 
669,869 
669,6'j'R 
669,711 

669,SRt 
fH1!),fi(ln 
699,502 

Photography, vignetting framp for, R. Bur-
gpss, Jr . . . . .. ... ......... . .. . . . . . . .. . .  B69,616 

Piano. L. M. FI'PIlCh . . . . . . .. . . . . . . . . . . . . . . .  669,689 
Piano kpy mounting, F. W. HP<lgpland . . . . .  669,729 
Pipp eoupling, T. Avprbpck . .. . . .. . . . . . ... . 669,673 
Pipp trimming and tapering tool, G. 

Thomas ............................. . 
; Pipp wrpl1ch, W. E. 'Villiams ............. . 
Plaiting apparatus, .T. A. Eder ............ . 
Plansiftf>r, A. Lpvassf'ur .................. . 
Plantpr and cultivator, combination, .J. W. 

669,866 
66n,672 
669,74:1 
669, 586 

Ta Vf'Ilner ......... . . . . . . . . . . . . .. .... .. 669.560 
Plantf>r, sppd, C. W. & G. C. Skinner ...... 669.600 
Plpftsure wheel, J. G. Conderman . . ... ..... 669,621 Plif'l's, electrical, F. L. Spring . . . . . .... .... 669,51)6 'Pliflrs or pipe tongs, W. H. Bruce . . . . . . . . . • flt):!l.721 Plow, E. M. Heylman .. . ............. ..... 669,641 
Plow, rii1ing, }"'. Grpgoirp . .. ....... ...... . 669,579 
Plow, whpel, E. M. Hpylman . .. .... .. . .. .. . 669,957 
Pnpumatic transit apparatus, W. A. H. Bo-

gardus ... ... ... . .. . . , ................ 669,SS9 
Pocket hook, E. B. Andruss . ........... ... . 669,9:�6 
Post. Spe Fence post. 

��re�1f�:fr. �':t�n�����a��id, ��gfd�sw��gg. fV�� each set of flttinfZs we furnish Blue Prints of assembled frame. Blue Prmt� separate $1.50. Automotdle steam engines, compound, 2%", 5 "x 4. Send for Catalogue. 
SHAEFFER, BUNCE & MARVIN, Lockport, N. Y., U .S.A. 

GAS and GASOLINE 
ENGINES 

1-4 Rnd 1 horse powe r 
MARINE and STATIONARY. Bui It in accordance with the jatest practice in Gas Engine design. Also complete set of castings. Write for particulars. 

CLIFTON MOTOR WORKS 
233 E .  Cl iflon Ave., Cinc innati ,  bhio. 

The AUTOSP.n. ................ , 
The completion oj the Throw away your batteries and use them no more. The Autosparker saves its cost many times over during tile life of your engine. Address 

MOTSINGER DEVICE 
M'F'G CO., 
Pend leton, Ind .. U. S. A. or any gas engine or motor carriage manufacturer. 
ACETYLENE GAS AND CARBIDE OF Calcium.-All about the new il1uminant. its qualities, chemistry, pressure of liquefaction, its probable future, experiments perf 01 rued with it. A most valuable series of articles. glvhl� in complete form the partICulars of this �ubject. Details of furn,'lces for making thp carbide, 
gus generators. gaS omet6rs, burners, etc. Contained in �CJ.hNTIFrc AMERICAN SUPPLEMENT, Nos. 99�, 
HUH, ]00', HII'J, 11114, Ulla, 1016, 102'J, 
10:1:), 10:l:-;, 10;'.7. 1064, 1071,1072, J08'J, 
1083, 10S4. 1085, 1086, 11114, 112, •• lI:l'J, 
1149 and 11 :)0. Price 10 cents each, by mail, from this office. and all newsdealers. 
THE MIETZ & WEISS KEROSENE 

Sold eve rywhe r e, but sen by mail if your dealer doesDot supply you. 
WIlliams' SbavlngStirk 2Se. 
Genuine l'nnkee Shaving 

Sonp, tOe. 
Luxury Shaving Tabl(>t 25e. Swiss Violet SbnJng Cream SOc. 
��U!:�r�t'6h�!��� ��;�, lib. 40c. Es:quisite also for toilet. Trial cake for two·cent stamp. 
TIlE J. R WILLJAUS CO. 

Glastonbury, Conn. 
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Acetylene Gas Lighting 
Rednced t o  the most 

Efficient, Safest, Simple 
and Economical Use. 

We guarantee our machines perIectJy automatic in action, to extract all the gas from the carbide, and absolutely no over production 
�[oJt?:�gifJl:' ofAGPr�oITgj��;�il:r�: Standard sizes !O to !50 lights, Exclusive territory given to responsible agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO •• 

Falls. N. Y. and Canada. 

is attained only in the 
TABER ROTARY PUMPS They are m ech aniea] , 
simple and durable. Will pump bot or cold fluid, thin or thick. Requ1res 

no skIlled mechanic Most 
rgt�;���::�l��st.���ar�� iron, steel or bronze. Can be drivp-n by belt, motor or en-

flrBEa�tpll'MpenJO.���fW�ff�ts����u°ff'�f�g�v�
e
6'. S. A. 

The" Wolverine" Three 
Cylinder Gasoline Ma· 
rine Engine, 
The only reversing and self
starting g:asoline engine on 
the market. Lightest engine 
for the power uuilt. Praeti
cally no vibration. A bsolute-

, ly saft:. Single, double and 

No tinkering' and fussing. Just a turn of the wheel and she works. A chain is as strong as its weakest link. A n  engine is as perfect as its poorp-st part. If your engine has a poor oiler, a defective 

I Post or pile driver, J. S. Koester .......... 669,646 
Primary battpry, C. A. Hussey . . . . . . . . • . . . .  669,834 
PrinHlllt hpam registering device, F. W. 

I
, triple m!lrirw and stationary 

l'prt(,etre,ru. WOOO[VrRI �E
to 30 H. P. 

���r
k��a�ni �n���\��s� i�e�e�� i�yn�i�y�:hrii:Sf�h�i in any sense competes with the Lozier Marine Gas Engine. It is the only perfected contrivance of its 

kin(j� Learn about this. 
Our 1!WI advance catalogue which we will send you upon re

('elpt of five- cents in stamps, will post you on boat power and 
<;ave YOIl endless troubl8 next summer. 

TilE LOZIER MOTOR CO., 
26 Water �treet, Plllthburgll, N. Y. 

Taylor .............................. . 
Printing prpss. H. S. Mobley ............. . 
Projectilp. ,V. L. Lowrey ................. . 
Propellpr shaft sunport, Parsons & Wass .. . 
Pulley. wood, D. A. Snrinklp .. . . . . . . . .... . . 
Pulp mill rpclaimpr. N .  C. Hodgkins ...... . Pulp strainer, J. W. Packer .............. . 
Pump, J. L. Forbps ....................... . 
Pump, C. L. Parkpr . . . . . . . . . . . . . . .  669,589, 
Pump, breast. J. H. Hoover .............. . 
Pump, electrically operatpd. E. M. Hewlett. 
Pump governor, fpf>d, C. E. Squil·ps ........ . 
Puzzle dpvicp, R. V. & F. A. Dahis ....... . Railway swit ·h. Hpl 'lbaupr & Tf>ichart .... . Railway switch, automatic. P. F. Mpenan .. 
Railway tip, H. Stout. ................... . 

669,813 
669,8S2 
669,534 
669,804 
669,668 
(l69,74R 
S69,n� 
669,628 
S69, 590 
669,583 
669,640 
669,669 
669,5 11 
669,695 
669,758 
669,559 

Railway tI 'ack making and laying machine, A. Beebe . . . . . . . . . . . . . ................. 669,771 
Razor strop, F. Schwal), . ....... . ......... 669,809 
Refrigerator, .T. ::\IiC*haud . • • • • • . • • • • . . . • • • •  669,537 

[MPIRE GEAR�t� TRANSMISSIONS 
AUTOMOBILES & TRICYCLES 

EMPIRE MOTORW'KS 888 WASHINGTON ST. , BUFFALO N.Y. 

Regis ter, H. N. Ridgway .......... 669,596, 669,597 
Remedy, topical. R. Wallace ............. 669,716 __ � __ �� __ ._. 

For Heavy Continuous 

Ri ve t setting machine, A. D. Field e t  al .. . , 669,516 'E c) 
�glW�� cu:��on, d�� ���or�Yii�dr·i��i .. 'r�d�: 669,6 8 5  5 � 

Work shafts, etc., apparatus for . J. M. Perry. 669,733 oo.Q Rota�ln�ac�.i��. :�� .. 
p.l�� .. d.p.v.i.c.e:.�:. ��i���: 669,630 !� 

�uJeiJg��t6. CT.Ejo�����:: :: : ::: :: ::: :::: ::: ���;��� g§ 
Saddle, harness, .T. M. Bpckwith . .... ..... . 669,674 �� 
Sash cord guide, W. R. Fox ... .. . .. ... . ... . 669,578 0 � 
Saw, combination crosscut and circular, C. � 

C. HpIlry .. .. . .. . . .. . . . .. . .. . .. . . . .... . 669,956 g::: 
��!�!;, s�l��.fm��\�nc;e'CO�·di�g O�f��fd�' f��; . C: 669, fl57 �S 

1. Hunt ... ....... . .... . .. . . . . " ....... 669, 584 ----� 

NICKEL 
.AND 

Electro·Plating 
Apoaratus and Material. 

THE 
& VanWinkle 
Co., 

Newul'k. s. J. 
136 Liberty St., N .  Y. 

30 & 32 S. Canal St Cbicag-o. 
.-----� .. �-� 

every machine sbop will commend our 
Power Pipe Threading and Cut
ting Machine. Cones are central over machine, equalizing the weight. Within the cones are compound gt'ars giving si x changes of speed. Gears reqnirt:> no extra spaee, and arl' pro
tnetcd fl'otu dust or accident. Chasers 
can be opened, threaded pipe removed, anotherins�rted and cut wit.hout stopping machine. � :\1'IHl.for ('nt,lIlIane. 

THJ<: :U.ERREI,r, MFG. CO. 1i01 Curtiss Street, TOLEDO, 
,Sf''''! drill hoe, T. B. Rowell. . .. .. . .  , ...... 669,664 

RpparatOl·. Sep Gas separator. 

Screw clltting machinp, wood, R. Dicke ... . 669,823 Gold Stocks Free ! Sf'pal·ator. T. Millpr . . . . . .. . .. . . . ... .. .. . . .  669,5R9 

THE AUTO-CAR BUR ETTOR H('Wjli� llUH'llillp ba('k catch, S .  L. Ruthpr-
669 551 Just to introduce our big western weekly mining pa,per rOl'tl . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . • I (7th year) we will send a block of 5 shares J�ull paid and made upon a new principle furnishes a reli- Sewing m£ehine bindpr, W. C. & F. B. , . 

I C kG Id . 
able explosive mixture. Easy ignition and Rathhun ............................. 669,806 1 ���:�;�Ss��Jg �� �c�cr;stPOI'est:J�s fo�'! 6 rri��rb�,fr"i�i 
iIr;eI\Bte:�y egxla��igF·

g�s�Pne
P�%h ����sl�: SeW ilnI�I ) "mrlal'nC�ine 

.
. s
.
, . •  r. 0. t. a. 

r
. 

Y, 
. ,

t
.
a
.
k

,
"
,
' 
.. 

u
.
p 

. .  
���' 

. . J ... 
669 6�8 

' sub. to our illustrated weekly paper. CI ubs of 5 or more 
.-- ,- � . , . ,4Oc. each. Full minin g news, Certiflru tes sent by re-���;��nr)��a(�:t���e��t��op�lrsatge cb��l Shaft alining devicp, R. Rathkp . . . . ... . .. . 669,807 i turn mail issued to you. CriKEle Clreek is a world-beat-

f:'tt!'burettor in the market We make also Rhaf1v���etrla:, 
.. �:�.

i�� . ��� .. c��l.S.i���. �' .. �: 66n,612 , (fnc.)����s�e:�0c:?o¥o: OUNTAIN MINER, 

t�� �t�!:�fl�eVo�16t�e�°'h;fct��ro�i��e t�� Shaving cnp, A. L. Gaylpr . . . ... .... . .. ... . nnD.!120 ' � 

for prices and booklet on Carburettors. Shpet ('ollv<'Yl'r frame. T , fJ. Dpxter ........ 669,724 , TOM IN E 0 VV' N E RS Gasoline and Rteam Engines and Automo- Shppt mi·tai vpsspI, 1'\ A. Walsh ..... ...... ���,��� Younet'danol�tlnIlEnglne. biles builtt o  order and repaired. Shirt wnil'lt. Stpppacher & Stf>rn............ 
11',897 

Yon want t.he best, strongest, 
The Avery & Jenness Co.,30 W.Washington st. ,Ch icago ����r��Ilf)()�?:r�dR�G.

I.
.T����i:r�.n 

. .  (.r.e.i����� ::: R69,92!l fu;�
s
�� I�����lh�o�:�'l

t
: d����l: ---.-.-�-

THE WILLIAMS Signal o r alarm, P. M. Jerrard .. . .. .. ..... rum,644 i 9.nd yet the- gre-a Silo E F. Schlichter . . . . . . . . .. . . . .. . . . . . .. 669,767 i
l
sa,cer of 

P 
Rkf't-{"hi'ng apparatus, automatic, L. Riebe . .  669,857 for our , 

Pneumat.·c ulley ,Smri.t mill, G. Running .................... f>l:}9.&'"iR a?d state t \\.� 
I Snow plow and sweeper, combinpd, McGuire : ���id )�h�mW¥�t' mirte�: . f d' 11 & Cook .. .... ... . . .... .......... .... .. 669.761 tIUll.rrie",anddcwks. RDth the grIp 0 an or lnary pu ey. 
I Spped driving �pchanism, variablp, R. & fr!d.i.1tJ and, 

M F '''ILLIAMS & SONS ' W. T. Alllnch . ... ... ..... " .......... 6G9,4nO ho"t. 6 to 1.;0 H. 

MOTOR WORKS, 
Grand Rapids, Mic h. 

Telephones, 
��ri!�t:�gr J�t�� #�/i.ln�:��m�u�; prices, catalopue. etc., with testimonials and references. Estimates cheerfully furnishEd. Agents wanted. 
THE SIMPLEX INTER.IOR, 
TELEPHONE CO., 

431 Main St., Ohio. 

attained in the 
STOVER 

GASOLINE 
ENGINE The best is always cheapest. Write jor prices. 

STOVER ENGINE WORKS, FREEPORT, ILL. 

ARTESIAN 
Wells, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3OCK) feet. We also manufacture and furnish everytbing required to drill and complete same. Portabl e Horse Power and Mounted Steam Drilling Machines for 100 to 1200 feet, W ri te us stating exactly what is required and send for illustrated catalogue. Address 'F.iA;'E!�GiNIIDEJ:!:IIN'G AND SUPPLY CO. 

Yor.K. U. S. A • 

THE PRINCIPAL CHARACTERISTICS o f the Nickel Plate R0ad which make i t the popular line for the traveling public are competent train service, fine roadbed and courteous employes. rj'he Nickel Plate Road is the Short Line between Bu1faJo and Chicago. fl'he Great Pan-American Exposition tbis Bummer will present unusual attractions. The Nickel Plate Road will be in position to accommodate this travel with 
��f��Jj.sl1���e������f�:en��f����·t::��ff�g�N��� 

GERE GASOLINE ENGINES SJMPlE6T BOAT EN6lNE6 MADE 
BIN'"'OPEN BOATS IN(iINf: CA�T1NG�. BOAT ,.FlAMr:6 
6tO.N,GERE YACWI.l,JNCtlV\'b. • . .... • AI]yarts t-'It!lily interchangeahle. WER"�R C:AS; & GA�Ol.1 N E 

ST. LOUIS, MO., U. S. A. ' (Continued on paoe 190) , EN GINE co., P. 0 •. Box 1114'11, K .. n .... City, Mo. , NEW GAT FOR 4 liTAMP' ORAND RAPIO�.M"t1IGAN. 

© 1901 SCIENTIFIC AMERICAN, INC, 
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IltUU���.t���UIl Speed regulator, A. H. Hampe . • . . • . • • • • • . .  669,790 
., . � Spike puller, S. Thompson . • . • • • • • • • • • • • • • •  669,906 

ofQ A W h d P • Spindle bearing, J. M. Olinger • • • • • • • • • • • • .  669,65G 

ofQ ate e ot :.. Spool stand, M. H. Gornston .. . . . . .. . . . .. .. 669,828 
� �g���i��al��p;�at��r��\

i��i�;: M: °R: 'B���k"s: ��:��� 
; that Boi ls .  � sPrafe;�g

.�.
a
.
c
.
h
.
i�.

e
: .��I:� •. . �: . � .I.I: .�  ... �����: 669, 8 1 8  

"'v � Stacker, pneumatic straw, J. M. Andrews .. 669,500 
ofQ The " Khotal " Blue :� Stamp, dating, T. R. Post . ......... ....... 669,661 
.fQ Starching machine, G. B. Wheeler .... ..... 669,77G 

oI¢ Flame Oil Stove gen.. Steam engine, G T. Fletcher ....... .... ... 669,77Q 
ofQ erates gas from com- � Steam generator, C. B. Scherrer . . .. . .. .. .. 669,947 
oI¢ mon kerosene and • �f::r f��:h��i�'g 

E
;'��g����2,

ar� ... ii." Rib: 669,558 

� develops heat so rap- : bard . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  669,925 

ofQ • . � Steering gear, H. C. Capel. . . . . . . . . . . . . . . . .  669,654 

40 ��:r!��t!��:�\���� • ��:�fl��i��e
miK :L ,

T�if�d
N��h: ': : : : : : : : : ���;�g� ofQ 

WI
'II cook 

• Stone saw-ing machine feed mechanism, G. 'f¢ minutes. � D. Hunter . . . . . . . . . . . . . . . . . . . . . . . . • • • • •  669,642 ofQ anything and can be � Stool, J. M. Purdum . . . . . . . . . . . . . . . . . . • • • • •  669,855 

� regulated to any de- � Stool, tourist' s, A. Adler., .... .... . . . . . . . .  669,497 
�, � Stove, H. Q. Hood .................... . . . . .  669,582 

� sired degree of heat. ! Stove, heating, S. W. Jackson ........ . . . . .  669, 796 

"'W\' It has no wick and no asbestos substitute. It ; �freef sweeper. � T
S 

C�llins . . . . . . . . . . . . . • •  ���:��� 
� is �trong, durable and absolutely safe. A • St�:�t :�:���:�: a��to{uobfi'�: OJ: ·T."c�ilii-Is: : :  669,683 
4¢ child can operate it. • SUl'vf'ying or other instruments, reading ., � devicE' for. R. Reph . . . . . . . . . . . . . . . . . . .  669,705 

= THE " KHOT AL " : SWi��l��; ��� .. 
l��� .������ . ���:' .. �: . �.

r��.
e
.
r
: 669,883 

A,L Switch stand, J. Wrigley ........ . ......... 669, 816 
ofQ F 0 S iT Syringp, irrigating vaginal. J. P. Ball ...... 669,910 � Blue lame iI tove ! 

·YI'\��l l
fl'o.

n
.
l ?:

.
ets: . 

pr�dUcing: .::: .?: . �et:�: 669,659 
� .,.... Tank. See Knockdown tank. 

i For Home or Camp or Yacht. �: Telephone, �ierrill & Hays . ................ 669,944 
Telephone and alarm ssstem, combined, A. 

Costs little to buy and little to run. The S. Hibbard ..... . ........ . ........... " 669,792 � combustion is perfect ;  no smoke, no smell, Qf. Telephone and fire alarm apparatus, COill-ofQ no soot deposit on pots and pans. Picture � bined, A. S. Hibbard .................. 669,832 
4¢ shows smal

.
lest size, 8 �n. �igh, weight 5� • Tf>lephOllf' ci.rcni�J c. E. Scribnf'r ..... ...... ()69,710 

ot¢ lbs. Price $3 ·75· l\rIade In SIzes large �nough i(t. Telf'phone ClfcUlts, Syst\ID of �f'ntral cur
� to cook a course dinner. Write for free illus- i(t. rent supply for prIvate hne, M. C. 

i 
ttoated book G. Jlt! T('lf'�b��� , ��i�' ���t;�il�d: OJ: ":riJ: 'C��d�;t'�� : :  
THE HYDROCARBON BURNER CO" � I Telephone exchange system, C. E. Scribner . 

J9 F I S N Y k. i I Tf'lf'nhone lines, apparatus for part)", F. -t¢ 7 u ton treet, ew or I R. McBerty .......................... . 
'I¢ I Tf'1f'phone rec('ivf't' holder. G. S. Meyf't' .... . ,,�""�"�"���"� Telephone service meter and circuit, D. 

S. Hulflsh ............................ . 
Teleph011f' switchboard apparatus, C. E. 

669,901 
669, 875 
669,707 

n6n,544 I 669,800 

669,900 

Scribner ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,708 

They have the life, elasticity anll easy 
riding qualities of all other good tires, 
and when punctured are easier to mend. 

Detach from rim. repair the leak, gO on your way rejoicing. No plugs, perspiration or profanity. 
Simple, isn't it 1 And it's just as easy as it sounds. 

(j « J TIRE CO. , 

Indianapolis, Ind. 

Telf'phone switchboard apparatus and cir-
cuit, F. R. McBf'rty ................... 669,545 

Telephone switchboard supervisory signal, 
C. E. Scribner................... . ..... 669,709 

Telephone switchboard supervisory signal 
apparatus, O. A. Bell ................. . 

Thill coupling, C . . Cathan ................. . 
Threshing machine, R. E. Law ............ . 
Tile press, rabbet, W. Ludowici. ......... . 
Tilf's, brick, etc., press for manufacture of 

and undercutting, T. Dalton .......... . 
Tire, .J. C. Anderson ...................... . 
Tire, pneumatic, B. \\:akeman ............ . 
Tire, vehicle, M. Harlof' .................. . 
Tires, apparatus for stretching fabric used 

in making covers for pneumatic, L. 

669,501 
669,505 
669,nl 
669,535 

669,91:1 
669,739 
669,606 
669,692 

.r ohnstone ..... . ...................... 669,837 
Tires, stretching fabric for detachabl� 

covers of pneuma tic, L. Johnstone .... . 
Tooth, artificial, W. K. Slater ............ . 
Tooth mold, artificial, B. Rubinson ....... . 
Toy, H. I{. Aiken ....................... . 
Toy, S. E. & A. :\L Foreman ............. . 
Toy, A. S. !{eever ....................... . 
Toy bank,. H. A. Earnshaw ............... . 
Toy-hank cash register and indicator, W. L. 

Dunham ............................. . 
Traction engine, bicycle, J. W . •  Tamf's ..... . 
Transformer, multiphase, E. W. Ricer J.r .. . 
Trans-it apparatus, tubular, W. A. H. Bogar-

669,836 
669,963 
669,665 
669,498 
669,519 
669,700 
669,51;: 

669,625 
669,881 
669,662 

dus .................... . ........... .. 669,892 
Transit systems, receiving apparatus for 

tubular, "T. A. H. Bogardus .......... 669,891 
Transit systems, receiving mechanism for 

tubular, Vl. A. H. Bogardus .... 669,887, 669,888 
Trunk lock, R. Claughton ................ 669,507 
Tubes, drawing metallic, E. Ivins .......... 669,698 

N E W B I N 0 C U L A R Twine h.,lder and cutter, R. D. Weakley ... 669,868 - , 
• Type-writing machine, M. S. Eylar ...... 669,627 

Type-writing machine, G. F. Stillman .. .... 669,712 
(The Tr;eder.) 

Small as an opera g lass. More po werful than the largest Held glass. Send for Circulars. 

Type-writing machine. attachment, F. L. 
Calveard ............................ . 

Valve mechanism, H. C. Meyer, Jr . . .. . . . . 
Vapor generator, E. Thomson ........... . 
Vaporizer, T. A. Mack ................... . 

669,618 
669,649 
669,738 
669,757 

Optical and Scientific Imtru-
Vault top sections, mold for burial, B. F. 

ment Works, vehi�l�� c��W'�; '  G: ' 'T: ' i����t: : : : : :  : : : : : :  
Q U E E N  & CO. 

669,950 
669,753 
669,822 
669,557 
669,521 

10 1 0  'Chestnut Street, Vehicle, motor, T. B. Dooley .......... .. 

�EW YORK : 59 Fiftb Av_e. ___ �HILADELPHIA. PA. �����t�, r���f�g ��a�' �teJ����� : : : : : :  : : : :  

SHOE BLACKING. -FORMULAS FOR liquid and solid blacking are given in SUPPLEMENT Nos. 1 213 and 1239. Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

Acetylene 
Schwarz Perfect ion Lava Burner. 

��Fnh�:.t ���d�i�:�tfe��t�i1��a�xl�� 
���!��:ss an�e��3fJ:s��0�ttfra'·� 

NO Blowi.ng. Sole Agents for 
����i�ation. the U. S. and 

Perfect AUgnmen t. Canada. 

M. KIRCHBERGER & CO. 
1i0 Wa rren St reet, New York. 

AUTOMOBILE STEAM BOI LERS 
These Boilers are made of fire bux steel, which has a tensile strength of 55.000 pounds. A double butt strap seam is used. The bottom end of shell is Hanged to take flat head . Tbis flanl;:e also takes care of difference In expansion between shell and copper tubes. Each boiler is tested to 600 pounds C. W. P. Can also furnish bOilers with searnles..� cold drawn shel1. 

- - - EVERETT, MASS. 

Vehicle steering mechanism, motor, H. F. 
Sha'lv ............................... . 

Vehicle wheel, O. Teigf'n ................ . 
Vehicle wheel, spring, "r. C. Hilliard ... . 
Vehicles, means for attaching motors to, 

669,962 
669,814 
669,793 

W. W. Morse ......................... 669,653 
Vehicles, transmitting and steering mechan-

ism for motor, A. RiegeL ............ . 
Velocipede driving mechanism, F. A. Kelley 
Ventilator, E. C. Royer ................. . 
Veterinary dental float, R. W. Ellis .-...... . 
Vise, cam and rachet, J. A. Vernon ..... . 
Wagon, dumping, T. Wright . ............ . 
Wagon-rim adjuster, W. W. Endicott . .. . 
Washboiler folding support, W. Vaudt ..... . 
Washing machine, J. 'V. Mc�1ahon ..... . 
Washing machine locking stopper, W. 

669,66;: 
669,645 
669,946 
669,744 
669,605 
669,870 
659,937 
669,565 
669,848 

Vaudt .............. . ................. 669,566 
Washtub attachment, O. Schweizer ........ 669,860 
Watch balance and hair spring, compen-

sation, P. Perret. .................... 669,763 
Water purifying apparatus, T. Ewan ...... 669,626 
Water supply system, J. F. Barker ...... 669,719 
Water tube boiler, E. R. Stettinius, 

669,771 to 
Water tube boiler, J. E. Thornycroft ..... . 
Weather strip, W. I. Smith, et al . ...... . 
Weed puller, E. D. C. Koeth ........... . 

669,774 
669,562 
669,865 
669,841 

'vei'W��k��� b�����: . �����' .. �: . :1: . � .�: . �: 669,607 
Weighing and packing machine, raisin, D. 

J. "rilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,609 
Weighing machine, automatic, F. S. Perry, 

669,703, 
Whiffletree hook, N. Glock, .Jr ... .... . .. .. . 
Wire tightener, J. A. Clar.k ............. . 
Wool, extracting grease from, W. Erben .. 
Wrench, A. Dudly ..... .. . . .............. . 
Wrench, G. Sibert ....................... . 
Wrench, A. K. Wolfe . . . . . . . . . . . . . . . . . . . . •  
Zinc white, making, D. B.· Jones ......... . 

DESIGNS. 
Atomizer or inhaler, C. M. Blackman ..... . 
Badge or similar article, J. F. Grant. .... . 
Bucket or pail, J. A. Knight ............. . 
Chisel, framer, J. Swan ................. . 
Coin controlled apparatus, cabinet for, C. A. 

Yale ................................ . 
Coin controlled apparatus, dial for, C. A. 

Yale ................................ . 
Cooking utensel lid, F. J. Rf'id ........... . 
Display sample tubf', C. F. Price ......... . 
Door fender plate, M. T. Glynn ...... 34,216, 
Fly papf'r holder, G. R. SchimmeL ...... . 
Game board, A. A. Caille ........ ' .... .. . . 
Garmf'nt hanger, C. A. Hydf' ............. . 
Garment support, E. A. De Blois ......... . 
Girdle, M. L. Sherin ..................... . 
Hook, awning, L. C. Dimmick ........... . 
Hook, garment, W. H. Goss .............. . 
Hook, singletree, R. Stone ............... . 
Hydrocarbon burner, W. R. Jeavons ...... . 
Insulating support for elf'ctric conductors, 

L. B. StiUwell ....................... . 
Knives, etc., handle fol', .J. H. Crosby ..... . 
Lamp burnf'r, gas, A. H. Humphrey ....... . 
Mf'dicille tube, L. T. Cushing ........... . Paper stand, wall, C. B. Morrow . ... . . ... . 
Pillow top, E. A. Wilcox ................ . 
Plaiting blade, D. Kisch . . . . . . . • . . • . . . • . .  
Plumhf'r's trap, F. E. Cudell . . . . . . . . . . . • . .  
Railway track or way, amusement, E. J. 

1!t-Iorris . . . . . . . . . . . . . . . . • . . . • . . . • . • • • • •  

(Clmtmue4 on pa(/e 191) 

669,704 
669,827 
669,506 
669,955 
669,742 
669,904 
669,570 
669,750 

34,202 
34,197 
34,207 
34,215 

34,204 

34,205 
34,21� 
34,226 
34,217 
34,206 
34,231 
34, 225 
34,224 
34,230 
34,222 
34,22H 
34,221 
34,210 

:14,211 
34, 1 98 
34,209 
34,201 
34,227 
34,229 
34,228 
34,208 

34,219 

"THE WOR LD'S LARGEST 
CORPORA"TIONS 
�ILROAOS AND 
MANUFACTU RERS 

daily Using many thousands of 
IJ'H PREM I ER TYPEWRITERS 

oe�du::i,e.they �ess those sterling 
res that make them fhl1l most 

economical to oWr)." 
so�;iSMlifcH PRF.M IER ATTRI BUTES 

DU RABILITY-
' . 

_ ...... ---... Ct::ac������A 
OI" WORK

W;)IIKAI.L THE TIME. 

FOR V E H I C L E  A N D  
M A R I N E  P U R POSES. Nothing better o r  more economical than our four-cvlinder motors. Possess every known point of excel Durable in every part. Detachable igniters. heavy bear. 

ings and sbifting spark, water� jacketed head. runs any speed from 100 to 1500 per minute. � to 10 H. P. Fully guaranteed. Ground juints throughout. 
Buff'ulo GOliloline .lI otor Co., 

BuWnlo, N. Y., IT. S. A. 

Cbt CYI'tWrittr Excbangt 
1� Barclay S1.. NEW YORK 
124 La Salle St . •  CH ICAGO 
38 Bromfield St.. BOSTON 
8 1 7  Wyandotte St . .  

KANSAS C I TY, MO. 
209 North 9th St. 

ST. LOUIS, M O. 
432 Diamond St . .  

PITTSBURGH, PA. 
3 West Baltimore St., 

BALT I M ORE, M D .  636 California St.,  
SAN FRANCISCO. CAL. 

to 50% 011 Typewriters of ail :a�e�il J s:�fJ.°8a��7�u
�� 

If Your Eye Could See 
the filth that passes throu!!'h ordinary water faucets you would be alarmed and dis�usted. 1'hese germs are the cause of most dis� eases. Pure water would prevent them and perfectly pure water 

the Wl��lY ��le�����8ed only by using 

Berkefeld Filter, 
which is constructed on the most scien. tific and hygienic plinciple. Easy to clean and care for. Rapid filtration. One gallon of pure water in 4 minutes. 

Berkefeld Filter Co.,  2 Cedar St., New York. 

A OERMaPROOF FILTER 
Most fatal diseases come from drinking impure water. Protect yourself and family by usin!!, "THE M ONARCH" an absolutely reliable filter which 9uick .. ly purifies water. N eerls no plumbIng to fix. ('an be attached to any plain or If;;�d��s�:�tceto c���R�estp�ic�Oi!�1\1i Express prepaid. Wben orderinJZ state whether for plain or threaded faucet. Descriptive catalogue on application. 
Hygeia Filter Co .. 54 First St.. Detroit, M ich. 

IN ONE MINUTE " 
FOR ON E C E N T. Moses, by the aid of a rod, struck a rock and !!,ot cold w ater. 'i OU by the aid of a 

Humphrey Crescent Heater and get hot no com .. connect 
in four 

EDISON RECORDS 

Send 3c. for catalog oj 

M onarch Marine 
Gasol i n e  Engines. 
!J4 to £5 H. P. $200 up. 
Grand Rnpids Gas 
Engine & Yaeht (lo" 
Grand Rapid!!!, Mich. 

'By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-hall the boa t fac
tory's price can be realized. 
Also economize freight 500 
per cent. Launches, Sail and Row Boats, Gasoline En
gines. Catalog free. 

3545 DeKalb 

The Pipe of the Century. 
• • .  THE... " MALLINCKRODT " PATENT 

NICOTINE ABSORBENT AND VENTILATED S M O K I NG 
PIPE IS THE ONLY PIPE FIT FOR A 

G E NTLEMAN'S USE. You may appreciate the exquisite flavor and taste of a good smoking tobacco, but you can never have th::tt 
enjoyment with a dirty, foul-smellillJl pipe, thoroughly saturated with poisonous nicotine juice�, so bitter and disgu�ting to the taste .. This is effectually remedied in the " Mallinckrc:dt " where the jUlcesare completelyabsorbed before :reachinl the mouth, and assuring a cool, 
i���r��d�ie:��blro�� �'o �o�e

eJt�e!��\?e�����l�:t�� size and finish. Over 100,000 sold in 1899 alone. Send for illul!trated circular "S. A." with prices. 
T H E  H A R V E Y  & W A TTS CO. , 

387 Broadway, III. Y. Stat ion E, Ph iladelphia. 

Spikes-direct from the 

�liliBWilillllllC!l� Inanufacturer. 
Cut shows ex-
act SiZB. Gold 

finish by the Quarters process. 
wit�h��eg�� ;��id1����,
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t
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By N. Monroe Hopkins. This Hbuilt_up " laboratory 
������� �i� �;if�����;e J}°b�nga���c:i�a�u�ne w��d: by any amateur skilled in the use of tools, RlJd it wil J work as well as a $125 balance. "Phe article is accompanied by detailed working drawings showing various stages of the work. This article is contained in St:IEN
Tll'IC AMERICAN SUPPLEMENT, No. 1 1 84. Pricel0 cents. For sale by MUNN & CO .• 361 Broadway, New York City, or any bookseller or newsdealer. 

D I CKERMAN'S 
DURABLE DESKS 
Don't buy until you (Jet our catalogue-100 pages of mnney saving values. 

AMERICAN STORE STOOL CO. 33 Howard St., New York 

? ? ? • • • 

What Do You Want To Buy ? 
We can tell yvu where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

Mlll'lN & CO •• PubUsbers oftbe SCIENTIFIC AMER,ICAN. 361 BROADWAY I NEW YORK .. 

© 1901 SCIENTIFIC AMERICAN, INC. 



MARCH 23. 1 901 .  
Rock drill hit, H .  Aylmpr . . . . . . . . . . . . . . .  . �cale hasp, t'Pvolul)ll::', J. W. Culmer . . . . . . . •  Slpigh, sulky, G. \V. Beard . . . . . . . . . . . . . .  . �POOll, C. J. Bu('hlwit . . . . . . . . . . . . . . . . . . .  . WILL SHIP C. O. D. FOR $25.0 0 
"'hip-butt load, D. C. Hull . . . . . . . . . . . . . . .  . W I T H  P R I V I L E C E  OF E X A M I N ATION. 

Write for free copy of our book: 

\\' in-' tightcu('l' or stH?tclH'l', A. Swartz . . .  . \YI'Plll'h, B. Baxter . . . . . . . . . . . . . . . . . . . . . . .  . 

34,214 
34,203 
3.,220 
;�-!, 19D 
:J4,200 
:14 , 2 1 8  
:H,21:1 . : ���r".""d�,,",,""" F R E I C H T  P R E PA I D  TO YOUR ST ATION. 

SAL A R I E D  
POS I T I O N S  

for L E AR N E RS 
It tells how you can support yourself while learning your chosen pro

fession. 250,()(JO students and graduates in lUechani£'al, 
CiVil, Electri("al Engineer

ing; Architecture; Dra\ving ; 
Designing; Book-keeping, etc. 

I nternational Correspondence Schools, 
Box 942 Scranton, Pa. 

TRADE MARKS, 

Alcoholic liquors, cprtain nampd, Highland Bottling CtlllllJallY . . . . . . . . . . . . . . . . . . . .  . AutOlllOl)ilt'l'l amI parts tlH'I'l'of, ('i'utIlI'Y . UotOI' Vf'hit'le ('ompaIly . . . . . . . . . . . . . . . . Bakpt'y pl'othH't S, c('rtain lltlllwd, Ohio Bak-iug Compau.\· . . . . . . . . . . . . . . . . . . . . . . . . .  . Banana tiOIlt', H. Cl'llspllas . . . . . . . . . . . . . . .  . Bandag('s amI c()mj)l'PssPS, StH ff()l'd Itnli·o-pathk {'ompall,\' . . . . . . . . . . . . . . . . . . . . . .  . Barrpls, B. J. Cilh,.\' . . . . . . . . . . . . . . . . . . . . .  . Bel'r, birch, Clicllllut Cillb Bottling & gx-h'act COIllpcIIlY . . . . . . . . . . . . . . . . . . . . . . .  . Bevt'I'agps, (·Pl·taill lUlIlll'd lIoll-ait'ollolk, ( 'liclIuot CluL Bottliug & gxtract Com-pally . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  . Bf'Yf'I'Il,!.!'ps, non-alcoholic, Clicqllot Cillb Rot· tling & gxtmct ('omV,1I1y . . . . . . .  �6,06�, 

ELECTRICAL ENOINEERINO Blood, curf' fOl' impul'P, ::\1. �l .  Harris . . . . .  . BoilP!" tllW f'xpalld('!"s, stl'am, J. Fa" ",I('!" 
TAUOHT B Y  M A I L .  �laltllfal'tlll"itl;r (' ' 'mpatl)· . . . . . . . . . . . . . .  . ('andy kisRt's, E. Jpllspn . . . . . . . . . . . . . . . . .  . Write for our Free Illustrated Book. Cal'bonatE'd WlIt('I', llluin, CliclIllot Club Bot-
u CAN I BECOME AN ELEC- !litlg: & I,xtt'aet Company . . . . . . . . . . . . .  . 

TRICAL ENGINEER ? "  �r;,���': �rf'a�,. �;le�I�:�
I

'\�·�:l'�':
'
. � .'l��: : : : :  W't' t�ach Electri('al f·:n;..(lll��rill::. Eft'l·tr\(' Lighting, Clothes wrill,!.!'''I·S, Am('rican "{ringer Com-���:.t;�, �'��\�h;����t�U��I::i'l\l�,E�lt�·\t:�;;t�:t�:e���1 �;��l� pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I · ' I F r I }  Confectiollery and i('p-('r('llm, ).1. E. Ahpl 
f:l���e'I�lill(;��J�YF:\l.';i �·E.:l'tI�'�'I:�Tt:TE, EstatE' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Dept. A, 240-2-12 "T. 23d St., 'Sew York. Corsets, Kops Bros . . . . . . . . . . . . . . . . . . . . . . .  . 
- ----���- -�� _____ COttOIl, balp(l, \\7P}tl & Npvillp . . . . . . . . . . .  . 

PSYCH RATIS M 
The New D iscovery of the Age. 

THE VERNON ACADEMY 
will tell y o u  all about i t  

F R EE O F  C H A R C E  
The new discovery of Prof. Albert Vernon, tbe mar· vel of the Cel1:t· ry. A tbousandfold more powerful tban 

H ¥J'NO'f' I l!i iU .  A knOWledge of the wonderful reo sources of this SClence will unfold to you the secrets of success and make clear and plain all that has seemed so mysteriuus and that has been attributed to r,upernatural agency or hypnotism during paRt ages. You may have 
�:g��e��gai�gmigri�l����etboo�rafte ggg:. by�p�f t�T��� 
day. It i s  absolutely FREE. Address 

VERNON ACADEMY OF M E NTAL SCI ENCES, 
2203 East Avenue. Rochester. N. Y. 

The Trustees 01 the American School 01 Correspond� 
enee will aWllI'd a limited number 01 free Scholar" � in Mechanical, Electrical. M!lI'ine, Stationary; 
and Locomotive �ineerint, ineludin& /1. complete 
course in Mechanic.1 Dr.wing. Applic.tioo.blanK' 
on requesL � $ 5 
Americon School oPCorrespondcnce, Boston, MIlSs. (Clou,,", � 1M c--... ...,.. .. �ru.J M�ntion this tJ/lPCl'. 

MORAN FLEXIBLE JO INT  
tor Steam, Ail' 0 r Liquids. Made in all sizes to stand any desired pressure. 

Moran Flexible Steam Joint Co" Inc'd, 
149 East 3d St., LOUISVILLE, Ky. 

A VALUABLE PATENT. Any individual 0 r company wishing' t o  invest a few thousand dollars in the purchase of an interest in a patent on a macbine costing but little to build and being of universal application to the needs of the inhabitants of every town in the United States, and hav-ing nJ(j'W-&etNf?n.JOr�tt�� Palmyra. New York. 

F O R  SALE.-�e�l¥����&���: g�?:��lo�g�t��c���t of patentee's age. Those meaning husinpss may ha'!e 
�r.,":fiira1�h 8t��!i�S P�ldderpVlf�Lla�' 241 1  

F R E E  MEC H ANICAL 
E N CYCLOP E D I A. No mechanic should be without it. Sent postpaid on request. 

S. S. WILLIAMSON, Publisher, 
1148 Betz Building, Philadelphia, Pa. 

O U T I N G 
A N  I L L V S T R A T E D  M A C A Z  I N E  

O F  S P O RT T R A V E  L 

A N D  C O V N T R Y  

A D V E N T VRE 

L I F E 

E D I T E D BY C A S P A R  � I TN E Y  

I f  you are interested i n  Fishing, Shooting. 

CountE'rhou rd, Groton Leathl'l'hoard Comllany Crackers, J. "11. Haviland . . . . . . . . . . . . . . . . . Cl'E'am, salad, H. .r. Blodg-ptt Compally . . .  . I)pntifl'i('PR and mouth-washps, 11\ Lo(>sel' & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Flavored compound for df'sSPl'ts, l<'1'n t 1 ' 1 1 11. Compa'ny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Flour, J . •  T. dp Pombo . . . . . . . . . . . . . .  , . . . .  . Four, whl'at, F. G. AtkillSOIl . . . . . . . . . . . . .  . GluE', B . . T .  Cillp,y . . . . . . . . . . . . . . . . . . . . . . . .  . HE'E'ling, Groton Ll>atlll' l'hou I'd Compall�' . . .  . 1nspetiddl's, \Y . H. Bowkpl' . .  , . . . . . .  :W.O-l7, Lea thC'r and If'ath('r ,t!oo(ls, CPI'ta in nanlt'd, Grf'Y, Clark & Elli-!'lP . . . . . . . . . . . . . . . . .  . MachinE'l'Y, ('('I'tain IUllllPd, q. ,Yo Pal·soas . .  l\Ip(lical compoll1lds alld dl'llg-s, ('PI'111ill namt·o, C .  S. Ar('hpl' . . . . . . . . . . . . . . . . .  . )Ip(lkal compollnds, ('('I'taill lUlIlWd, .J. O .  1..Jogan . . . . .  . . . . . . . . . . . . . . . . . . .  . )If'dical compolllldR, cl'rtHin nampd, Vapo-('.1'PsnlpIlP Compall�· . . . . . . . . . . . . . . . . . . .  . )If'oicatp(} bands, H. R. B�·l'lIp . . . . . . . . . . . .  . :'II('(lkiIlHl, toilpt, and antispptie pl'f'pal'ations, Norddf'utsC'lw 'Vollkammpl'ei & Kammgal'nspilllH'I'Pi . . . . . . . . . . . . . . . . . .  . ME'dicine for Hw CIl!'E' of conRllmption, Bpll-diIH'r & Schlpsinger . . . . . . . . . . . . . . . . . .  . ME'dicinE', propriptal'Y, Khasan Manufactur-ing Company . . . . . . . . . . . . . . . . . . . . . . . . .  . MediCinE's, certain named, Puritanic RPIIlP{)Y Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OrangE', blooo, CliQuot Club Bottling & Ex-tract Company . . . . . . . . . . . . . . . . . . . . . . .  . Organ-stops, Paclmrrl Compan;\y . . . . . . . . . .  . Overcoats, A. Bpnjamin & Company . . . . .  . Paekings, stE'am and watC'I', Mayf'l' & COIll-�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Paper, cf'rtain rulIllPll, Patprson Pal'chI1lC'nt Paper Compauy . . . . . . . . . . . . . . . . . . . . . .  . PowdE'r, foot, RUlI{lo1ph Clwmical Cmnpan;\' . RiflE's, air, DHis;\-' Manufacturing CompallY Shops, Manir-I', Dllllbar & Company . . . . . . .  . Skin disr-a.sf-'s, ('111'(' for, 1\1. 1\1. Harrif:l . . .  , . .  Sodium, o}pah's of, Yf'l'( 'illigtp f'hininfahl'i-kpn Zimmpr & Compan�' Gf'S mit Rp-schrankt('r Haftung- . . . . . . . . . . . . . .  . Rolf's, cnt, Charlf's ,Yo Arllold Compnn;\y . . .  . Rtpam hoilf'J':-<. )Iaxim Company . . . . . . . . . . .  . StOVPf:l, rangf'R Hl\rl 11l':l tpl'f:l lIlld pal'ts thf>rf>of, "' .... ,r. Loth Rtovf' Company . . . .  Syrup, tallIE', Ctlban R�TIlP Rptining Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Talking- machilws and aC(,PRsol'if"R, B. R. Johnsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tea :.::,' I'� . (; . Ell/rd . . . . . . . . . . . . . . . .  . TelephonE' apparatus, Eurf>ka Elf'ct!'i(' Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . :W.07-l, TwinC', hop, grHp!', tohar'('o Hno tal'l't·o, Travprs Rros Comnan�' . . . .  , . WatchpR, wnt('h('asps and watch movf>mt'ntf:l, PhiladE'lphia 'Vatch Casf' C'ompal1�' . . . .  WOodpll,",'arE', ('prtain namf'o, Oval vVood Dish Company' . . . . . . . . . . . . . . . . . . . . . . . .  . 

LABELS. 

HA Dirty Hand Made HandsomE'," for soap, R. C. Miller . ,  . . . . . . . . . . . . . . . . . . . . . . .  . " Birch Crpam FacE' POWOE'I', "  for a far-p po\ydpl', L. Birr-h . . . . . . . . . . . . . . . . . . . .  . "Rllm�tpH(l':.:: "'orm S;\-TUP, " for a worm-syrup, 1\,1. VV. VOOl·hf>f's . . . . . . . . . . . . .  . " Cafi'f-'f-'no," for a merlicinp, CaifE'eIlO Drtlg ( 'olllpany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . · '('o:l(·hlpIW. "  for a ('leaning PI'prHl I'atioll, EdwaIT� Gorof!n Mannfactllring- Co�npany "Down OIl thp Farm ,"  for prf>scrvr-s, C. \V. Rodt'ff'r & Compan;\' . . . . . . . . . . . . . . . . .  . " Electric HE'd-A-Cul'f' ," for a mpdicinf', C. A. PE'rr;\' . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  "Florf's(,pnt Plant Food ,"  for a plant fooo, W. T. Parsons . . . . . . . . . . . . . . . . . . . . . . .  . "GplHla Mineral \Vatf'r," for minE'ral watpr, Ta;\ylor & RpI'VPR . . . . . . . . . . . . . . . . . . . . .  . "Hooo 's Roaeh Dpath , "  for an insP('ticidf', ""Yr'stpl'I\ Chprnical '"Vorks . . . . . . . . . . . . .  . "La Prf'iif'l'o. " fo!' f'i!!ar:'l, J. F. ""ikox . . .  . "Lang 's Roll('tl ""Yhitt ' Oats," for rnllpd oa ts, Lang- & Comnan,v . . . . . . . . . . . . . . . . " �Iillt'l'valilJ(', " fo!' a hair and scalp tonic 
or lotion, T. N. Bowles . . . . . . . . . . . . . . .  . "Photo Cigar, ' for cigars, Schmidt & Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . "Pillsbury's Prpminm Oats, " for an oat food, Pills1mn'-"":-H�hburn Flour Mills Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . "Rf'rl-F'ox Alf', " for alE', A. von Cotzhallspn "Rtanrlard Rtripps, "  for ginghHms, 1\1. Fif'lrl 
& Compan;\-' . . . . . . . . . . . . . . . . . . . . . .  . 

"'I'hf' RHrone��," for cigars, R('hmidt & �m�� . . . . . . . . . . . . . . . . . . . . . . . . . . .  . " Thp Eag-ll's. ' ·  for cig-ars, Cioroon & Ron . .  " Thl' FpTln ing Tpp1hillg' ann ('noling' Powtil'I', " for a powdpl', .T. A. \\7. ROtlvlf'l· . .  "Twpntif'th ('pntur;\-' Baking- POWOf'I'," for hll king' pmn]f>r, L. C. Rood . . . . . . . . . .  . "Virto!', " for talking mlwhiIwR, Fj. R . .  Tohn-Ron . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  . "Yktor Rf>{,ol'o ."  for sound rp('oroF!, FJ. R. .Johnson , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . "'Yt>lllllHn 'S COIlg-h )[f'rlirinf>, " for a ('ollgh 
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" " T H E  VV I L LA R D ST E E L  R A N G E  
Has 6 8-in. lids, oven 17x21x12, 15-gallon reservoir and warmillg clo:3et, lined tbroughout with asbestos, burns wood ur coal. rrhls speCial inducement 18 offered for a limited tIme only. Mentiun this paper. 

WM. G. WI LLAR D, Manufacturer, 6 1 9  and 62 1 N. 4th Sf , St. Louis, Mo • 

and SlJP):JIJIES at Bargain Prices Largest Machinery Depot on eartb. We buy building·s and plants ; among others we bought the World's Fa,r, the OmabaExposition, the Chicago Post Offi ee, and ot her Rtructures. We rebuild machillery of all kinds, and sell with binding guarantees. Boilers from $2S up j Engilles from $35 
�::Z=i;� up- Steam Pumps from $15 up, 

etc. We carry codt121ete �tock o� Gen�ral �.Ul)plies such as BELTIN G, �HAi' TniG, 
HA NGER� , PUI,I,EY�, IRON 
l'I1'F" IItOX ROOFIl'IC;, HA}U�- f1:==U 
\VA U E, VA I,VE� & FIT'I'I:-;H�, 
I'I, eiUBIl\H iUATERIAL, etc. 
\\' J l f  ,,·url frt'�·. 011f :!511-pa�e Catal " j.! �o. ;.;:,>:: ['onstantly buying entire stocks 
at Sheriffs' and ReCeivers' sales. 

Chicago House Wrecking Co .• 
W. 3 5th & Iron Sts . Chicago. I I I .  

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

T RADE MARKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sl;;:etch and description may quickly ascertain our OPInion free whether an invention IS probably patentable. Communica. tions stnctlv c(mtidential. 11andbo(lkon Patents sent tree. dldest a�eIlCV for securing patents. Patents taken through Munn & Co. receive 

8pecia� notice, without charge, in the 
Sci�ntific Jlm�rican. 

A handsomely illuRtrnted weeldy. Largest circulatIOn of aIly scientific journal. rl'prrnt'. $3 a year ; four months, $1. Sold by all newsdealers. 
MUNN & CO.3S I  BrOadWay, New York 

Branch Office, 625 F St., Washington, D. C. 

ACETYLENE APPARATUS 
Acetyiene number of the SCIl!:NTIFIC AM I£RICA "  SlTP
PLKMbl\''f, describing, with full illustrations, the most recent, simple or llome-made and commercial apparatus for generating acetylene un the large and t'lmall scale. 'I' he g-as as made for and used by the microscopist and studell t ;  its use in tbe magic lantern. 'J'he new �'rench table lamp makmg it� own aeetyJene. Contained in SCIENTIFIC A:\I I :HIC .A.:\ ;o.(-PI'LE.:'olEXT, No. 1057 Price 1 0  cents prepaid Il y mail. �'or other numerous valuable articles (Jll thi� subjeet we rf'fer you to pa�e 21 of our Supplement Catalogue, sent fref' to any address. 

)1 C�:N & (�() .. i:Wl 8r\)adway New York. 
Im" 7JEWELED r,-..Miiilioi:\ adjusted, pa.tent regulator,stem wmdand 

�te lll set, genume 
NAnONAL SPECIAL 

llWV",ment. Liltiles' or Gents' size. llARRHTED 110 YEARS. 14K. 
Gold plate huntlIlgca'8e,elegantly enf!"raved. Fltfor a king. N(l better watch made . Ml...st be �een to be 

Spe('tal nffer for next 
send )t1ur f u l l  name and 

( a �  d -!Jwe w1l1 send thIS 
wfltch C.O.D. WIth p riVilege toex · amme. If found satIsfactory pay 
agent '5.85 & express charges. 
guar.mtee and bf'aubfu l  cham & 

sent free With every watch. 
as tlus may not appear 
MFG. & IMPORTlNGm. 
St, • D 420 .. �hlu80, DL 

TO PATENT]';-F� AND INVENTORS. W. & R. Leggott. Limited, Beneral and Builders' Brass tounders, Silens ,"Yorks, Bradford. En!l]ano, would purchase outri,;rb t, or make (In commission any �ood applia l ice for interior of buildings, special ly o.oor and window fittings. W. & R. LEGGO'l'T, Ltd. ;;i1ens Works, Bradford, England. 

I CE MACHINES, Corliss Engines, Rl'C" 'f'rs' 
and B ottlers' lUachinery. 'l'Hl,; V U/l'l£H. MFG. CO., ,s!¥.J Clintull StreeT. �Iilwaukl:'e. \Vis. 

D O  YOU SHA R PEN LAWN IUOWER� ? We have a grinder that you need. C, R. ZACHARIAS, Asbury Park, N. J, 

% H .  P .  OAS E N G I N E  CASTI N G S  
PA��\fLitls&a���� 12�S.\� W':3\�1 fg[r�:f,a�l:elork. 
S H 0 RT HAN 0 �rt��:u���d�h����e��o���.rse. 
Potts Shorthand College, Box 33, Williamsport,Pa. 

\e����� TYPE; W H EELS., MOOELS &'f,XPER1M E:NTAL WORK.SMAl1.MACHIN£RY NOVELTIES &: ETC. NE.W 'tO &TENCIL WORKS 100 NASSAU ST N.Y. 

SALE ��e�!�RP!e�i'ca�a�i������ !�dFI:g:ir?a� Apparatus, an.o. (.If patented American inventions. L. ::;iIll(,Il, CiVil $:: :l\.lechanical Engmeer, Troyes, France. 

__ illl 
PATT E R N  AN D MOD E L  M A K E R S .  

W A N  TED. -tn�� t�e::p���i��i;:i�s��� tion of raw and finished parts. Must have good edUCrltion; College or TecbnlCal School r.}'raining preferred, Also some practical mechanical experience. Salal'Y �'800 
to $lS00 per year. Apply or address E I\IPLOYi' IEl\'T : BUREAU, National Cash Register Company, Dayton, O. 

S 3 D S Send us yom addr." 

a ay ure Bndwe will ,howyou 
how to m�ike $3 a day 
aus oiuiely SUI e; we 

. furni�h th� work and teach you free, you work in the locahty where yOll bve, S�nu us your addrpss and we will 
explain the busine.ss fully, remember we guarantee a clear profis of$3forevery day s work,absoiutelysure. Write as once. l:I.Ol'-'.L MA.NUF-'.CTURING CO., Bo:x354. Detroit, M1eh. 

ELECTRIC LIGHT. '[he Borough of Northumberland, Pa .. are considering the question of lightingtbe town wi th about 30 electric arc lamps. rl'bey invite sealed 
�l�i�)If�; i�i::JXic°lSa��� tlW�li�%II?�W�id����� bOa�f nh!l1t. 2d, Incandescent lights all night ; Incandescent lights half nigbt. 3d, Both systems on moonlight scbedule. All bids to be mailed to JOHN GILBti:RT, Northumberland, Pa., aIld to be in his possession not l ater than 
8 P. :\1., March 28, 1901. r.I.'he Borough reserves the right to accept or reject any or all bids. 

D R I V I N C  A P L E A S U R E  
when holding your horse with an IMIJEUIAI. BIT, giving' -Iou per l:!mt more len;rage than any other. 

Any lady ('an coutrol tnt 1ll0!o,t VielOuS hors!'. Posi· tive curt for tonp:LH'-lnl l i u ;:::. "" i l l  pre\·ent side pull,  ing a n d  drh·ing OIl one line.  Sent to .any address, 

h��:�:t��� T�I�'?:�r,r*\�IPin °Jn�)��?�ke/�l:l�,�� t
ate o

r 
Imperial nit. and [oi,IlUj) Co., 14th JoOotreet, l�Il('ine, "' il!l. 

I have invented, patented and own a device to supersede all previous collars fur machinery 8baftingon account of its superior safety, simplicitv and security. Tbe coliar has no set screw which often projects and causes 
8 PEe I AL P R I C  E S D���' :gci����eiio ct��nt����� sc�1� 

_.'. Trial. Guarante�d. Double • �'lemi!-1g ') Collar is simple in .' "  and Combination Beam. I in four pIeces to clasp around the 
OSGOOD �g��raf�:: ��������t��f I mtl��i��rt;k�� �gu:i����: {ee:���� 
B I N C H A MT 0 N, N. Y. ��ei�i� l� ;���o��� ����n it��a��e�.an.�frsc�l�l���� 

joJ'.� .. a IDER AGENTS: WANTED ing of safety. simplicity and securit�. and only needs to 
�� .... be introduced to become uni versally used. It cannot slip at all and has a grip on the shafting the full surface in each town to ride and exhibit of its circumference. I want to sell the patent rights. 1901 Bicycle. BEST MAKES Apply to W. H. DAVIS, P. O. Box 305, Montreal ,  Can. Models, $10 to $18 

'99 & '00 Models. high grade. $7 10$12. 
SOOSecond·hand Wh_ls 
all makes and models, good as new, 
is to is. Great Factory Clearing 
Sale at half factory cost. We ship 
anywhere on approval and ten daya trial without a cent in advance. 
EARN A BICYCLEdistribntiog Catalogues for us. We have & 

wonderfu 1 proposition to Agents for 1901. Write at once for our Bargai-D List and Special Offer. Address Dept. 62 L. 
MEAD 0 YOLE OO"fi ChlcallJl 

L��� ����s BRASS BAND 
INSTRUMENTS, Indorsed by the great Jules Levy as the hest in 
the world. Bill Catalog, 400 il lu!';trations, FREE. Positively the 
lowest prices on Band Instruments, 
Uniforms and Supplies of all kinns. Also contains Music and Inst.ructions for New Bands. Lyon & H(,lIly, Manufaeturer8, 3S Adams st .• {;hiea�o. 

(Lyon & Healy are the l arge�t mu· sic house in the world-Edit<)r.\ 

Yachting, Horse Racing, Polo, Fflotha7l, 
nWol.e7)all� Automobiling, Bic1lf'1infl, or any 
other sport, you will find OUTING of im
lueasurable assistance in your particular 
ganle and very entertaining as well. Illf'oir'hH\ D. Thomas . . . . . . . . . . . . . . . . . . "\Vhitp Clovf'r RrHllo 1'11lf'l1stpr Chf'Psf'," 8,22:1 I ----�����- -��-��-

It hasaut/lOritntive f1rlic/P8 on every branch 

of !<pO l t  and absorbing tales of adventure 

and big game hunting by the most e, pcri

encrd and most promirwnt sportsmen of 
Europe and America. 

The illustrations of the 1\iagazine are 
really illustrative. 

Among the regular Monthly Departments 
devoted to various branches of sport is one 

on FORESTRY, by Gifford Pinehot, the 

United States Forester. 

S P E C I A L  P A P E R S  ON 
Country Life a/(d rountry Homes, t h e  Care 

of the Gardrn, Fi"" Pou/tr]1, O-t.fle and 
HorM Breeding in England, America, and 
France. 

THE OUTING PU BLISHI N G  co .. New York, 

for Chf'f'Rf', J . . Tossi .  . . . . . . . . . . . . . . . . .  . 8, 21 1 I 

w� ba\l� an InqUIry for )!our 6004$ PRINTS. 

"Corle Biro and Dog-s. "  for wall paper, Lawl'rnep & RlJllC'II . . . . . . . . . . . . . . . . . . .  . 3 1 2 .  "Dllrk :11H1 })IH'klin{!�," for wall papf'r, Ln\\'l'Pll('P & Bullf'Il . . . . . . . . . . . . . . . . . . .  . "Hf'rI and (,hic'kf'11S ," for wall paprr, Law-rpU('f> & Rnllf'll . . . . . . . . . . . . . . . . . . . . . . .  . "\Valk('-z-y, "  for Rlio(,R, S. 1\1. Burt . . . . . . .  . 
31 1 

very often, and if we only knew your address, we could turn over to you inquiries 

310 by the huudred that come pouring into our office daily. 
.313 

A printed copy of thf' sppcificatioll and drawing of fin;\y P:ltl'llt in thf> fOI'P[!'oillg liRt, or lIn�· llatpnt in print isslled Rincf> 1 8n�§ will b(> furniRhpd from this officE' for 10 cpnts. In ordpring plpasp statf' thp nume and numher of thE' patE'nt df'sirf'd, and " pmit to Munn & Co. , �()1 Broadway, NE'w York. 
Canadian patents may now be obtainf'd by the invl-'ntors for any of the invpntions named in the forE'going list, providf'o thp;\y arp simple, !l t a cost (,f 

!\i45 pach. If ('omplicatf'd thE' (,08l will bp a littlp IlHH·P. FOI' full instructions arlorf'ss MUnn & Co., 
361 Broadway, Nf'w York. Other foreign patents 
may also be obtained. 

R�ad tb� H Bu$in�$$ and P�r$onal Want" £olum"$� 
There you will find inquiries numbered. Read them carefully every week, and if 

you can furnish the goods required, write us at once, GIVING THE NUMBER OF 

THE INQUIRY every time, and we will put you in communication with the parties 

desiring the information, You may get an order or many orders by simply read

ing our BUSINESS AND PERSONAL WANT COLUMNS every week. 

© 1901 SCIENTIFIC AMERICAN, INC. 
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