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HINTS TO CO RRESPONDENTS. 

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otlr information and not for publication.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 o n  "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 l igbt 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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�!: 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, 

AND E A C H BE A RI N G T HAT 0 ATE. 

[See note at endofllst about copieso ftbese 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. Schmid t .  .... ...... ... . 
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 . . . • . . . . . . . . . . .  
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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.
pre

l):�
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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