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no attention will be paid thereto. This is for 
our information and not for publication.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 in reasonable time should be 
repeated; oorl"espondents will bear in mind that 
SOme answers require not a little research. and, 
though we endeavor to reply to aU either' by 
letter or in tbis department, eacb must tak� 
bis turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be fUrnisbed with 
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� of houses manufacturing or carrying 

Bpeci.ll Written Information on matters of personal 
ra thcr than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cellts t·ach. 

Books referred to promptly supplied on reeejIlt of 
pl·icc. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8098) L. J. J. writes: 1. I have a 

small fan motor of 52 volts, 'h borse power, 
alternating cUlTent, which I run on direct 
fight current, 5:! volts. It has a great deal of 
power, but sparks a great deal. Could you 
advise me in the next issue of your valuabl� 
paper how to prevent this '! A. Your altemat
ing-current motor, when put on a direct cur· 
rent, gets more current than it could get from 
a n al ternating circuit. I t  therefore runs faster 
and sparks more than it should. The brushes 
are perhaps not in the proper position. Slide 
them to and fro around the commutator, and 
find the position of least sparking. If this 
does not cure the trouble, you can add a resist
ance to the external circuit, so as to cut down 
the current which enters the motor. 2. Why 
will it not generate when run by an 18-inch 
fly-wbeel '! It goes very fast. A. Many of the 
small motors cannot excite their own fields 
and build them up. 'l'hey cannot, for that 
reason, be run as generators. 3. Should tele
pbone be grounded on house or earth side of 
gas meter, and why ? A. It is  better not to 
ground anything to a gas-pipe, either side of 
the meter. A fiash of l ightning or a l ightning 
wiPe falling across the telephone wire might 
produce a spark which would set fire to the 
gas and to the house. Perhaps the earth side 
of the meter is  a little better ground than the 
house sIde. 

(8099) F. T. asks: 1. Can water be de

composed and the gases collected separately 
by an alternating electric current?' A. No; 
the gases will be mixed at each pole in the 
same proportions as they are in water-hydro
gen 2 parts, and oxygen 1 part. 2. What 
chemicals are most frequently used in a dry 
battery'! A. D ry cells are usually modified 
Lechtnche cells. The sal ammoniac solution 
is held in some absorbent material, so that it 
will not run out of the cell when it is  upset. 
3 .  In the preface of Tesla's "Bxperiments with 
Alternating Currents of IIigh Potential and 
High Frequency" it mentions a thermo-mag
netic motor he devised. What was the prin
ciple of it? A. A thermo-magnetic motor, or, 
as it is  usually called, a pyro-magnetic motor, 
consists of an armature formed of a disk or 
ring of thin steel, which is  set in motion when 
unequally heated by reason of tbe difference 
of force so produced. Mr. Edison invented a 
p;.-ro-magnetic generator which acted on the 
fact that iron ceases to be magnetic at about 
no deg. C., and converted the heat energy by 
means of it into electric energy. He used a 
thin iron tube in a strong magnetic field sur
rounded by a coil of wire. By varying the 
temperature of the tube near 770 deg. he 
varied the magnetism passing through the coil, 
and thus produced a current in the coil. 4. 
Can a storage battery be charged by an al ter
nating electric curl·ent·! A. �o. G. What is  
a thermostat·! A .  An instrument which closes 
or opens an electric circuit when heated Ot· 
cooled. 

(8100) J. M. A. asks: 1. A condenser, 

i. e., a double-convex lens, will throw a focus 
of �6 inch in diameter, which gives a heat of 
500 deg F.; what will another condenser of 
twice the diameter, but of the same focus, 
give in heat'! A. The area of the larger lens 
i s  a circle of twice the diameter and four 
times the area of the smaller. It will allow 
rOUI' times as much light and heat to pass 
through it. 2. Is the intensity of the heat 
as the square of the diameter? A. The quan
tity of heat is proportional to' the square of 
the diameter of a lerrs through which i t  is 
transmitted. The intensity of heat in a focus 
is approximately so also. '''hether a piece of 
metal, such as a mercury thermometer or a 
piece of copper, will be heated to a higher 
temperature, and how much 11Igher. depends 
upon the specific heat of the metal and upon 
its condition as regards radiation. It is diffi
cult, if not quite i mpossible, to determine to 
what degree of a thermometer a given quan
tity of heat will raise a piece of a given metal. 
3. Will the same rules hold good for a para
bolic reflector as for a condenser'! A. No ; " 
parabolic refiector sends the rays out in a 
parallel beam when the sOUl'ce of heat or light 
is placed in its focus. The intensity does not 
then diminish as the sQuare of the di stance. 
4. Is there any book published on the collect
ing and applying heat from the sun's rays anrl 
on the storage of such heat? A. Langley's 
"New Astronomy." price *3 by mail. contains 
a chapter on this subject. It shows pictureg 
of the several solar engines wllicll llave been 

J citutific �mtticau. 
used at various times in the effort to find 
a mode of utilizing the great heat of the sun. 
We have published several articles i n  the 
S UPPLEMEN'r o n  the subject of solar energj ; 
No. 13, by John Ericsson, who devised a solar 
engine; Nos. 212, 214, 216, 217, 218, by Prof. 
Langley; price ten cents each. 

peroxide of lead and the spongy lead on the 
negative plate. 

(8105) L. A. G. asks: 1. In the tele-

phone-magneto generator described in SuP
PLEMENT, No. 966, could the steel magnets be 
charged by simply placing them against one 
of the poles of the magnet of a powerful 

(8101) J. E. H. writes: If a machine dynamo, or would consequent poles result? A. 
at a revolution of say 2,100 gives an electric Permanent magnets are best magnetized by a 
current of 3 amperes at 10 volts, what is the coil of wire through which a current of elec
most practical way to get a current of 'h to 1 tricity is flowing. Pass the magnet steadily 
ampere at 10 volts from i t ?  If through coils through the coil back and forth. 2. When con
and a reduction of speed, please give size of structed as directed in the SUPPLEMENT, 
wire used and number of turns for each spool. through what distance will the generators 
A. The current a machine gives depends on ring? 'l'hat is  to say, how many thousand 
the resistance of the external circuit. If you ohms will the generator be ? A. We do not 
have three amperes through a certain circuit. know. 3. Could you also give me a good 
to have one-half as much double the resistance formula for a red and a f>lack pigment or 
of the external circuit. With 10 volts, the enamel for painting the generator magnets 
current will be 3 amperes when the resistance with? A. Any good varnish paints will do. 
is 3 1-3 ohms. For one ampere the resistance 4. In tbe Hunning's telephone transmitter de
must be 10 ohms. Now, if you have a part of scribed on page 813 of "Experimental Science" 
the 10 ohms in the apparatus used, you will ( next to last edition), how fine and how hard 
only require the rest of the resistance in a packed should the granular carbon be ? Would 
coil. No. 24 German-silver wire has a resist- a carbon diaphragm and carbon back give 
ance of one ohm to three feet. From this you better results than a brass back and ferro type 
can calculate what you need. diaphragm " A. The carbon grains of proper 

(8102) O. M. S. asks: 1. I want to put I 
form and size can be purchased of manufactur

up a telephone between my place and a neigh-

I 
�rs of telephones, for which see Our advertis

bor's about a half a mile distant. I have two mg columns. The packing should be adjusted 

receivers, dry and bichromate batteries. Now, 
to

. 
clearest transmissio� by experiment .

. 
5. 

can I put up a telephone by connecting the �an the small aiternatlllg dynamo descl'lbed 

receivers and battery, one at each end, to a III the SCHD'TJ]<·�C. A'IERICA� , V�1. 77, No. 11, 

barb-wire fence in which the wire is fastened be made self-excltlllg and still give 110 volts ? 

uninsulated to
' 

the post by staples, and use How ? A. No ; there is not room on the arma

common electric alarm bells ? A. Yes ; i f  the ture for a commuta
.tor. :'ou can redesign the 

wire is continuous, without breaks or loose I yoke, etc., a�d put m a d�r�ct-current a l 'l'an�e

joints. It must be spliced as strong as a tele- t ment. 6 . " ould you fUllllsh me With a hilt 

graph wire. Such an arrangement will work of the articles that have been published In the 

only when the fence is dry. :.!. If this can be SCIE"Tn']C A"EllICAN ( not the SUPPLE)IENT) 

done please tell me how to connect the bat- on the telephone and the dynamo? A. Many 

terie� and receivers to the fence. A. Connect details .of the telephone are described and iIlus

the batteries and receiver to the line in series. trated m SUPPLE)tENT, Nos. 142, 163 and 966. 

Put half of the battery at each end of the line, Illustrated articles, giving complete details 

using care that the poles at each end are i n  1 for t�e construction of small dynamos, are 

the same order. 3. IIow much power will be contamed III SUPPI,"""NT, Nos. 161, 599, 600, 

needed? A. We cannot tell. A great deal 844 and 865. We supply the SUPPLEMENT 

more than with an insulated line. 4. Can dry copies at ten cents each. For a list of many 
general artieles on these sub.iects, we refer 
you to pages 13 and 17 of the Supplement 
Catalogue, which we supply free on applica
tion. 

batteries, when the current gives out, be re
stored? If so. how? A .  No ; they can be 
opened and filled with sal ammoniac solution, 
running them as wet cells till the z i ncs are 
used up. 5. How can you magnetize a piece 
of iron by using a magne t ?  A. A piece of 
iron cannot be permanently magnetized. It 
is  made into a magnet by bringing one end to 
the end of the permanent magnet. 

(8103) J. M. S. asks: 1. In making an 

electric furnace, there is a core of fire-clay 
wound with platinum wire and then covered 
with c lay and asbestos and connected up with 
a rheostat. Is there anything but platinum 
wire used, or do they cut in a fiber similar 
to that used i n  a n  incandescent lamp ? A. 
You seem to be describing an electrical heater, 
and not an electrical furnace. The electrical 
furnace is made by bringing two carbons into 
contact and then drawing them apart while 
they are covered by the substance to be treated 
in the furnace. A very high temperature, 
which will melt any substance, is thus pro
duced. A platinulil wire wound on fire-clay 
('an hardly come under the designation of an 
electrical furnace. I n such a heater as you 
describe there would be no advantage in using 
a carbon filament. 2. In making a controller 
to reduce electric current ( 107 volts, alternat
ing), what size of German-silver wire is used, 
and h"w long should each space be to the 
branches, so as to reduce same to 2 volts, 3 
"olts, 4 volts, 5 volts, 6 volts, 7 volts, 8 volts, 
and (l volts'! A. \"hat you want is  not a "con
troller," but either a transfol�uer or a choking 
,'oil. A controller is used with a direct cur
ren t. A choking coil can be arranged with 
branches so as to give the various drops in 
voltage which you mention. We cannot give 
you a design for this, as we know nothing 
about your current, except the voltage, nor 
what you wisb to do. Apply to the company 
furnishing tbe current for the apparatus. 3. 
Could I use the insulated German-silver wire. 
and splice in short pieces the required dis
tance, and then wind same up in a ball, leav
ing the various ends protrude, connect each 
up with· a button, and use switch leaves, with 
button, that correspond to the voltage desired. 
without danger of burning same out·! Am 
using 107-volt, l,200-ampere. alternating cur
rent. A. N o ; a rheostat becomes heated by 
the current which flows through it. This 
would burn the insulation. Wound into a 
close coil, tbe wire would be still more heated 
than if wound into a spiral. Resistance coils 
are wound into open spil'als, and placed so 
that a ir can draw through them and keep 
them cool. 

(8106) F. M. writes: Some two or 

three weeks ago, in Notes and Queries, you 
said water was a non-conductor, since which 
time I have got into all kinds of trouble by 
making this claim. Please explain how a fire
man in Kansas City was knocked over the 
other day when the stream from the metal 
nozzle came in contact with a live wire. Also 
the old trick of trying to get a piece of money 
out of a bowl of water connected to a battery; 
why wetting the hands before taking hold of 
im electro battery will i ntensify the shock. 
A. We regret that you have been brought into 
trouble by inability to defend our statement 
that water is a non-conductor of electricity. 
Yet such is  the fact, without any qualification. 
But the water must be pure, of course. Any 
impurity immediately lowers the resistance of 
the water very greatly. All the cases you 
cite are of this character. A man's hands 
are not ordinarily clean, never chemically 
clean. Should they be made so and dried, the 
first traces of perspiration would bring with 
it salt, and this is  a good conductor. Dry 
hands are very well insulated by the skin. We 
never heard of any difficulty in taking a coin 
from a bowl of water connected to a battery. 
If the bowl were connected to a charged 

Leyden jar, there would be a shock on touch
ing the water-ordinary water. Thompson, in 
his "I�11emental'Y Lessons in Electricity," gives 
the resistance of pure water as 265,500,-
000,000, when the resistance of copper is 
1.57. Now, divide the large number by 1.57. 
and you will have t h e  fact that pure water 
has 1,777,777,777, or, roughly, one billion and 
three-quarters times as much resistance as 
copper. Glass has only about 1,000 times the 
resistance of water, and glass is one of our 
best insulators. Now, add 5 pel' cent of sul
phuric acid to the purest water and its resist
ance drops 500 times. A water resi stance is 
a very common thing in electrical works now
adays. We hope these facts may enable you 
to discomtit your adversaries. 

(8107) R. D. T. writes: I have made 

one of the motors described in SCIENTIFIC 
AMERICA" of December 8 and 15, 1900, and 
mounted same temporarily on wood bearings. 
Have tried t1u'ee cells of open circuit battery 
in series (and multiple arc), but can get no 
effect whatever. l"ield is not short-circuited. 
A few questions. 1. Ought there not to be 
some effect with two or three cells when motor 
is  mounted as above'! A. Yes. There ought to 
be plenty of magnetism in the field and a 
spark at the terminals on breaking the circuit. 
:.!. How can I test the armature and windings, 
not having a galvanometer'! A. Connect Oue 
end of the winding to the battery, and try 
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no circuit through the motor. Perhaps you 
have connected up the field magnet so that the 
two halves neutralize each other. 5. Where 
can I get the brass balls necessary ? A. You 
cannot purchase solid brass balls. We think 
you will have to make them. 

(8108) L. A. D. writes: I have trouble 

with my photo plates in the fixing bath, which 
takes off the black and leaves the plate gray. 
Fixing bath used is 1 ounce hypo. to 3 ounces 
of water. I wi&h you would help me out. I 
develop the plates a good black in the high 
lights, but after fixing they al'e gl'ay, with no 
contrast. Please give me a receipt for a fixing 
bath which will not destroy the high lights. 
A. The trouble with your photo plate does 
not, probably, lie with the fixing bath. This 
does not take away the black and leave them 
gray. They were thin before they went into 
the hypo. The trouble is over-exposure or 
under-development. The best formula for any 
plate is the one given by the maker in the 
box of plates. You cannot improve on that. 
Expose a shorter time and find by experiment 
what the proper time is for exposure. 

(8109) J. M. S. asks: 1. How are 'elec-

tric furnaces (for dental uses, fusing porce
lain, alternating curren t) wound ? I' am in
formed that platinum wire is used, but i s  that 
all ? Is not there something similar to the 
fine film or carbon used in incandescent bulbs 
connected in to avoid burning out a fuse'! A. 
The heating furnaces which have recently 
come into use are of platinum wire, wound 
on a non-conducting core. The resistance i s  
made such that t h e  proper current fiows with
out fusing the platinum, and no external re
sistance is employed. The limit of temper
ature i s  the melting point of platinum. 2. 
Would there be very much expense in chang
ing a motor from alternating to direct ? A. 
A commutator is required in place of the col
lector rings. Its cost depends on the num
ber of bars required i n it. 3. Is it possible 
to charge a storage battery from an alterna
ting current ? A. No; except the alternating 
current is used to run a rotary converter. 4. 
There i s  an electric appliance out for anneal
ing gold foil, used by dentists. Can you tell 
me how it i s  made ? A. We have no informa
tion about this heater. 

(8110) T. D. asks: What is the voltage 

of the Edison-Lalande battery, type "W ?" A. 
The manufacturers, in their catalogue, give 
0.667 volt as the mean working E. M. F. of 
a cell. 

(8111) W. O. E. asks: Please tell an 

o l d  reader of the SCIENTIFIC AMERICAN what 
is the specific heat of hydrogen gas at con
stant pressure and constant volume. A. The 
mean specific heat of hydrogen at constant 
pressure is 3.4062, on the authority of Reg
nault and Wiedermann. The calculated 
specific heat at constant volume is 0.2419, by 
some authorities; by others it is given as 
0.2359. 

(8112) C. & Son write: We desire to 

melt a small amount of iron for experimental 
purposes, not sufficient to pay for a cupola. 
Can you give us any ill formation on the sub
ject ? A. You can melt 3 or 4 pounds of cast 
il'on in a black lead crucible in a forge fire by 
building up a loose brick fUl'Dace around the 
tuyere, with about 3 inches clearance around 
the crucible. 

(8113) G. E. C. writes: Am thinking of 

making the mercurial barometer described i n  
SCIENTIFIC AMEllICAN, February 2, 1901, page 
74. Would like to know how many ounces of 
mercury I should get, and what it will cost. 
A. Not more than a half pound is actually re
quired, but a pound will make the work 
easier. 

(8114) J. B. Co. asks: In your issue of 

December 1 you describe and illustrate arti
ficial lightning. Will  you put us in the way 
of getting specifiC information as to the 
amount of current necessary to operate one 
of these signs '! Our commercial current is 
500 volts, 104 and 110 volts. A. We do not 
know any way i n  whicb so strong an effect 
can be produced directly by 500 volts o f pres
sure. Ten times as much pressure i s  desir
able. It can be obtained by a powerful trans
former. 

(8115) R. D. asks: Will you kindly 

give me a description of the secondary sec
tion windings of induction coil, such as 
Hietchie, i n Boston, uses for his coils, or is 
there a book written on this subject which 
gives full information I'egarding such wind
ings and sizes of wires used'! A . The mak
ing of a modern induction coil, with the sec
ondary in sections, is fully described in SuP
PLEMENT No. 1124, price ten cents. 'rhe di
mensions of all parts and sizes of wires are 
plainly given. 

(8116) E. P. R. writes: I n testing the 

(8104) F. J. S. writes: To have a cur
rent we need two different substances united 
by two contacts-one liquid, one metallic. 
Such a case occurs in an ordinary zinc cell 
when a particle of iron is  embedded in the 
zinc surface. This wasteful circuit is  done 
away with by a malgamating. But does not 
this e v i l  effect ( local action) necessarily exist 
in the storage battery ? Thel'e is the metal 
grid in i mmediate contact with the oxide, and 
at the same time in contact with it through 
the intermediary of the liquid. 'l'bus it would 
appear that there ought to be a vast amount 
of local action all the time. A. There is  no 
local action in a storage cell. The only action 
on open circuit is  the slight formation of learl 
sulphate by the combination of the lead an,j 
sulphuric acid. This is a very slow process. 
The action of a storage cell is betweell the 

with a wire from the other pole of the bat- small disks as they are wound ( i n  making a 

tery whether a spark can be obtained from the Huhmkorff coil) I use the galvanometer and 

iron of the at'mature core, or the yoke of th� battery of sufficient strength to defiect the 

machine. This will show if the wi.nding is needle, to tell whether the wire is broken or 

grounded on the mac'hine. 3.  Would introdu(:- not in winding. I have the battery and meter 

ing a compass in place of armature and connected up and ha'le two clamps to attach 

brushes demagnetize the compass when cur- to the terminals of tbe coils when testing. I 

I'ent as above is turned on'! A. No; it would noticed that at times the needle would de
make the COm[laSS stronger. 4.  Why should fleet one way and then the next time it would 

armalure revolve by hand as easily one way deflect just the opposite to what it did before; 

as another when field is not short-circu ited, and as I knew that the current was passing 

with three cells of wet battery like Leclanche through the meter in the same direction at 
open circuit '! A. Probably because there is  all times, I made au investigation and found 
110 cun-ent fiowing. It seemS as i! you llave that if I connected the outside termiJ;lI�l o� 
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the disk to t h e  wire from the battery and 
the inside terminal to the wire from the meter 
that the needle would deflect one way, and by 
connecting them just the opposite the needle 
was deflected just the opposite as to what it 
did before, just the same as it would had I 
changed the direction of the current through 
the meter, which I did not do, I made sev� 
eral tests, with the same result each time. I 
have never heard of anything like it before, 
and do not know whether I am in the wrong 
or not about the matter, but can see no rea
son for the needle to change. "' i l l  you kindly 
explain, if it  is  worth an explanation ', A. In 
the second m ode of connecting the coil to the 
battery and galvanometer the cu rrent flows 
through the coil in the opposite direction from 
which it  flowed the first time. The poles of 
the coil are the refore reversed. It  may be 
that the coil is so neal' to the galvanom r t e r  

that i t s  needle is  deflected b y  the c o i l .  n'e 
do not see any other way in which the defle,'� 
tion of the needle should be reversed. 

( 8117) G. G. A. E. asks : 1. How can 

you determine the size of wire to be used in 
different circuit s ?  Is it according to the ca� 
pacity of the wire and t he requirements of 

the instruments 01' to some other r u l es ', I f  
s o ,  give the principal rules. A .  The wiring of 
a circuit is determined by the current it i s  
t o  carry, t h e  drop t o  b e  allowed in i t ,  etc. 
The tables of the rnderwriters are the gen� 
eral guide for size of wire. You w i l l  find 
Cushing's "Wiring Handbook," price 8 1 ,  by 
mail, a good book on the subject. The edition 
for HJOI is  just out. 2.  How many candle 
power can a 75 watt dynamo, capable at 
1,400 revolutions of producing 15 to 20 volts, 
and at 2,000 revolutions 40 to 50 volts, fUl'� 
nish ? Also, how the candle power could be 
di vided up in to seven differeD. t lamps in order 
to get best results ? A. Two and a half to 
four watts are to be al lowed per candle wi til 
small lamps. With 75 watts you can have 
20 to 30 ('andle power. If you have 7 lamps 

On 20 volts, you will have about 3 volts for 
a lamp, and you will need 1 candle power 
lamps, 7 in a series. At 50 volts you can use 
7�volt lamps, and can have 2 candle power 
lamps, in series. 3. n'hich do you think is 
the better for both general and accumulator 
use-the series or the shunt�wound dynamo ? 
A. A series dynamo is not adapted to the 
work of charging storage cells. Gse a shunt� 
wound machine. 4. Can dry batteries, when 
exhausted, be used for accumu�ators ; and, if 
s o ,  how many would be required for the above 
dynamo ? A. We know of no way to use dry 
ce lls  as accumulators. 

( 8 118) J. K. asks : 1. How can I make 
a rore for an induction coil, for medical use 
0 1' igniting use 'I A . • 'rhe core of an induc
tion coil for any purpose consists of a bundle 
of iron wires. covered with paraffined paper 01' 
other insulation. upon this the primary coil  
i s  wound. Fil I I  instructions for windinR' a 
ffi?dical coil are given in Bo ltonf's " Elect�'

�
ical 

Instrument��Iaking," price 50 cents, by mail. 
2. Can an incandescent l ight be produced 
without a dynamo ; and, if so, how ? A. Yes : 
a sma l l  lamp may be l ighted by a primary 
battery. 3. How can I construct a small elec� 
tric motor for running small  machinery ? A. 
F o l l o w  the directions given in the SCIENTIFIC 

A1"mICAN S C I ' I ' L.01n ; " T ,  641, 759, or 1 2 1 0, 
price 10 cents each. 

( 8119) A. McD. asks : Is there a water 

motor used to run a dynamo ? Is it  a suc� 
cess ? A. A dynamo can be run by water 
power as well as by stearn. It is  necessary to 
secure steady motion by a steady pressure of 
the water. B�or water motors see our adver
tising columns. 

( 8120) B. G. J. asks : 1.  To change an 
alternating current that now has a pressure 
of 50 volts to one of 1 1 5  volts, what effect 
would the increased pressure have on con� 
ductor and the rubber insulation, the present 
conductor having the ca]larity of 10 amperes ? 
A. No appreciable effect. The difference be� 
tween the voltages is too small to make an \' 
difference. 2. Would it be necessary to i� � 
crease the size of the conductor ? A. l\'o : the 
(,Dndu('tor could be diminished if any change 
WE're to be made in it for tile same current. 
The higher the vol tage the smaller the con� 
ductor needed to carry a giver'l amount of 
ele�tricity. 3 .  Are transformers made to step 
down 5,500 volts to 1 1 :J  volts ', A. Yes ; such 
transformers would be supplied by any com� 
pany furnishing current at this pressure. 

( 8121) A. W. P. asks : 1. What is the 

object in having a vacuum in eoherer tul;>es ? 
A. It is not necessary to have a vacuum in 
tile cohereI' tube for wireless telegraphy. 2. 
Wha t k i n d  of burner should be used with 
acetylene gas to obtain a hot blue flame fol' 
laboratory wOl'k ? A. A party c l a i m s  to have 
a jet which will  produce a colol'less flame 
with acetylene and burn safely so long as it 
i s  pl'operly used. It is unnecessary to say 
that mixtures of air and acetylene are ex� 
plosi ve, and unsafe. We are not informed 
how the burner in question is  constructed. 3. 
How do the following rank as insu' atol's : 
lIard rubber, paraffin wax, pal'affin oil ,  dry 
shellacked wood, glass ? A. We are not able 
to give any exact figures of relative resistance 
of the various insulators. Much depends 
upon the temperature and condition of the 
subst!!!!ce. All become fairly good con� 
ductors as soon as chemical change begins. 
Glass conducts as an electrolyte as soon as it 
softens. 4. If the termin&ls of a 3-inch spark 
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coil  be brought close up to opposite sides of 
a large cake of paraffin wax 1 inch thkk, 
\vould there be any appreciable flow of CUl'� 
rent through the paraffin ', A. Xo. 5. In ex� 
perimenting with w i l'ei(,8s telegraphy and elec� 
tric wave radiation, could wooden balis, cov
ered with tinfo i l .  be used in the oscillator in 
pla" e of the brass spheres usually employed 
for such pUl'pose '! A. It  was at first thought 
1 hat the sUl'face of the bal l s  must be most 
highly polished for use as transmitters, but 
this is  no longer done. "'hethel' so rough a 
body as tinfoil would transmit at all  or not 
wp cannot say. Yon can Inake experiments 
and find out the ,·csu l t. G. '1'0 what extent 
will zinc sulphide fluoresce under the influ� 
PIl("P of Roentgen rays, as ('oIllIml'p(] w i t l l cal 
d u m  t tlngst a t p ': A. 'Ye are not awal'(� that 
zinc sll : phide has been used at all for f1uo" � 
escent screens. If it is sl'l'vicea ble for that 
purpose it would drive out calcium tungstate, 
Hin(-e it is veL'Y much cheaper. 

(8122) C. J. B. asks : Is it possible to 

enl arge a photograph by pl'ojeetion ', By this 
I mean to insert a negative in the camel'a, 
behind which there is a sOll,'ce of light, in 
p ' ace of a 1;late and project the image on a 
niece of rapid paper. I tried this several 
times and could get nothing more than re� 
duced si lver on the paper. A. It is  possible 
to make an enlargemept in the manner de� 
sCI'ibed, if pl·operly a l'1'an.'�pd. 'rhe operation 
must be performed in a room entirely dark, 
so that no light ," lIl strike the paper except 
that which passes through the negative. The 
light must be in a box from which no light 
can escape into the room. A ground glass, or 
opal glass, Or oiled paper must be put be� 
tween the light and the npg"a live to d i lTus" 

the l ight and prevent a flare spot from form� 
ing iu the focus of the lens. If  a perfectly 
distinct and sharp image of the negative can 
be seen on the paper a photographic positive 
('an be made on the paper by gidng the propel' 
exposure. An exposure much longer than to 
daylight w i l l  be requil'ed, of ('oul'se, si�ce 
any artificial l ight is weaker than !laj light. 
Bromide enlaI'gements are made very often 
in this way. 'rhe best way, however, to - make 
an enl argement is to use a camera with two 
bellow." w i th the lens in the middle between 
the bellows, with a holder for the negative at 
one end and the plate holder at the other 
end. The bellows are longer" than they are 
in ordinary cameras, to give room for mak
ing enl argements of various sizes. Such cam
eras are sold under the name of Copying 
Calneras. An ingen ious person can make an 
attachment for an ordinary camera which wil l  
answer the same purpose. 

( 8l23) L. P. R. write s :  I wish you 

w o u l d  publish throngh you ,' paper the several 
causes of knocking in rail  jo ints. A. 'rhe 
knocking at rail j o i n ts is ('al18pd by the wheels 
striking a depl'ession at the joint of the rails, 
made by a separation and the wear made 
by the wheels r o l l ing ovel' the joints. An ad� 
<lit iOlla I cause may also come from loose fish· 
p'ates, which a l l o w  a sl ight depression of 
the end of the rail that the wheels are passin;!; 

off, when the wheels will strike the el evated 
end of the next rail,  and thus make a slight 
depression at the joint. 

( 8124) H. D. W. asks : 1. Can you give 

me any formula for an induction coil suit� 
able for running a wireless telegraph ? A. 
A coil is  described in S C PPLEMENT 1 1 2 4 ,  price 
1 0  cents. The coil is  put to its strongest 
spark by adding cells of battery. Six or eight 
('e l l s  shonld be sufficient for .the c o i l  named 
above. 2.  Is it known how Tesla gets his 100� 
foot spark. A. We presume by one of h i s  
oscillatoi·s. 3 .  Would it  b e  any cheaper to 
make liD apparatus l i ke his or to make au 
induction coil ( for 1 O�inch spark ) ? A. The 
coil  i s  much cheaper. A coil giving a 10�inch 
spark i s  described in nonney's "I nduetion 
Coils," price :j:1, by mail. 4. Can you tel l  
me of any explanatory o r  descriptive articles 
on wireless telegraphy ? A. See Fahie's "His
tory of Wireless Telegraphy," price $2,  by 
mail. 

I NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

nARCH 5, 1901, 

A N D  E A C H B E A R  I N G T H A T  0 A T E. 
[See note at end of list about copies of these patentR. j 

-- --�--------- - -- --"""----

Acid making IJh()�vllOri(', 11'. P. Van Dpn-
bergh . . . . . . . . . . .  . . , 

Adding and printing machll1P, �'\. Hoch . .  
Adding apparatus, F .  H .  �al\(lll('J 'l ' . 
Addillg ma(·hiIH', A. IIoch 
Advprtising and vE::'nuing UllPUl'lItllR, C . .  \.  

yale . . . . . . . . . . . .  · . .  
Advertising dpvicf', W .  E .  Fowlpr pt al . 
Air compressor, F . . T. A. K i ndprmallll .  
Album, easpl, R .  J;--'. Olltprl ('l lfTpr . . . .  
.\llnlIlH'll, obtaining, G .  Tk)' ( ' K P .  
Alkali 1 I y  plpetroly sis, l)l'otln('illg', H, A .  

Frasch . . . .  . 
:unalgamator, O. Maris , . . . .  . , . 
Back pedaling hrnki'.  W. S. Clll!plma n ,  . . .  . 
Ralt� tif�, cotton, F.  B.  Shustpr , . . . . . . . . . . .  . 
Ra ling prpss, ,Yo S. Livpngood. 
Baling press, J. M. Sandprs . . . . . . . .  . 
Ballot box, rpgistpring and can('Pling, E. 

K. Tolman . . .  . . . . . .  
H:lpri cuttt�l' awl fp('(lpr, .T. N .  "''"ilson . . . . .  
Ra th tnh, pol'tahlp, E .  Brf>id p .  
Battprif�s aIHI rpgpnprating plpmf>nts thprpof. 

o�H'rating two liquid primary. H. K. 
IIl'ss I't al (rpi!'!snp) . . . . . . . . . . . . . . . . . . .  . 

Battery. See Secondary batterl. 

669,271 
669, 1 67 
n(j!I, �,"",(i 
669, 1 68 

669,4:;� 
6CD, 1 as 
fj(j!), 1 1 S 
(jn!),:-�2!i 
nnn,::m 

669,441 
()()!) , 422 
fifi!) .2;�7 
669,470 
()(in. 1 7H 
669, 490 

n()Q,1 !)O 
(!H'\-�'q 
{j{j!).Oill 

11 ,89� 

Hatti'ry plate 01' grid, H. C .  Porter . . . . . . . .  . 
Bt'Hrilll-!,", ,J. ::\1. Lntl'as . . . . . . . . . . . . . . . . . . . . . .  . 
Bt'uring' :\(lj l l�tl l l l' l l t , \\'. II. & H. '1'. Cul(l-

" ·pll  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bparing, hall, A,  H.it'he . . . . . . . . . . . . . . . . . . .  . 
BI�d, fohlill,!.!.', C. S. Page . . . . . . . . . . . . . . . . . .  . 
Bpd, i n v a lid, ,I. Hallson . . . . . . . . . . . . . . . . . . .  . 
Bp!l�tt'ad a t l lu'llIlu 'llt,  'Y. R. Baldwin . . . . . .  . 
I�t,t'lli Yi'.  I). ( ' .  l)\lllill� . . . . . . . . . . . . . . . . . . . . .  . 
I-krth, slt,t'pillg. \Y . .T. Fipll1houRP . . . . . . . . . .  . 
H i t -ydl', J. ll. l l l'ill· . . . . .  , . . . . . . . . . . . . . . . . .  . 
Bie-yclE::' clamping dI'Yi('l', .r. B. Gundry . . . . .  . 
BleYl'lp crank J'pmoving tl('Vi<'I', F. H. Guen-

hUg'en . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bicych' rest, V, A.  Krepps . . . . . . . . . . . . . . . .  . 
Binding dt'vicl'. adjustabh', C. H. TI�ets . . . .  . 
Board. See I l'ollillg board. 
Boat <.'lIlTying and launching apparatus, life, 

669,487 Furnace for heating metal sheets or bars, 
66f1 , 120 Norton & Robinson . . . . . . . . . . . . . . . . . . . .  669,264 

FU l'llitul'P, school, \\' . C. Hudson . . . . . . . . . . .  669,482 
669,436 Gage. See Computing gagE::'. 
669,12-1 Gaging templet, J. :L\l. Stansberry . . . . . . . . .  . 
(j(jH,:n 1 

I 
Gault', G. I I .  I(ent . . . . . . . . . . . . . . . . . . . . . . . .  . 

660 , 2 1 7  Game apparatus, C. W. Tarbet . . . . . . . . . . . .  . 
(i.fiB,:)7S UUl'dPllillg implement, N. B.  Riddle . . . . . . . .  . 
669,:)71 ( ; a nlH'llt  fUHtPlli'l', .J. A. Phillips . . . . . . . . . .  . 
669,36.'3 I U u s  1m rIH' 1', .T. Frallklill  . . . . . . . . . . . . . . . . . . . •  
titi!).2Ul Gas hurner, incandpscent, A. C .  S"-aiu . . . . .  . 
n(j!),:�KB Gas enginE', J. 'Valrath . . . . . . . . . . . . . . . . . . .  . 

Gas genE::'rator, acet:rlent\ T. A. Br�'an . . . . .  . 
Gas gPllPratOl', acetylene, Le Sueur & Til-

669,186 
669,139 
669,374 
669,�97 
669,345 
669,302 
669,189 
669,272 
669,�80 

669,082 
669,462 
669,105 

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,46� 
Gas, production of compressed, "'T. Knapp . • .  669 , 140 
Gate. See Tilting gate. 
( ; utt', O. B. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  . 

\\7. F. Powers . . . . . . . . . . . . . . . . . . . . . . . . .  669,179 Gate, J. R. Scra fford, . . . . . . . . . . . . . . . . . . . .  . 
669,32:; 
Htin.4:n 
(j(j\l, � l l  Boilpr, \\'. C .  Ste'vart . . . . . . . . . . . . . . . . . . . . . .  669, 187 

BolleI' fm'napl', 'V . 'Y. Shilling . . . . . . . . . . . .  , 669,287 
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Boring machillt " C. \\'. H. Blood . . . . . . . . . . . .  669,-173 
Hot 1 1t' box, II. H. Hig'ham , . . , . . . . . . . . . . . . .  669,256 
Bottle StOl lPt'l", C. Forhush . . . . . . . . . . . . . . . . .  669,:�86 
Bo1tle washing machine, J. H. RE::'I�tl . . . . . . . .  669,267 
Hrakp ac:tuatillg' lllPcha l l i sTll, "Y. "''"ishart. . .  669,-106 
Brieks fol' lmildillg' I)Ill'lHlt-iI'R, mnchiIlt' for 

layillg, .J. 1 I .  K llight . . . . . . . . . . . . .  , . . . .  . 
Bridg'p, JllOV:lllll'. T.  RaIL . . . . . . .  , . . . . . . . . .  . 
Brush, 1 oo l h .  c. Rosp , . . . . . . . . . . . . . .  . 
Bunk, fol(ling, .r. P. LE'in . . .  , . .  
Huoy, RhiV·s,  \Y. \\�. "Xo)'es . . . . . . . . . . . . . . . .  . 
Call'wla r, .r . A. Da ili 'y . . . . . . . . . . . . . . . . . . . . . 
( 'an. Spe Cl'f'aming t·lll1.  
Call OPPIlt'I', \Y . . \. Htllltt�r . . . . . . . . . . . . . . . .  . 
(' an oppnpr, E. n ,"V oods . . . . . . . . . . . . . . . . . .  . 
Cap, hathing, I. I'�. T\.l'plt'!: . . . . . . . . . . . . . . . . .  . 
qar brake whpI'I. T. " .... .Jl('Xally . . . . . . . . . .  . 
Car cou pl ing' , C. X. I IUll l l'I' . . . . . . . . . . . . . . .  . 
Car <loor guidillg' 1l1':I('kd, II. C. ""illiam-

669,220 
()(jD.:1--1-8 
669,402 
669,175 
669,144 
669,319 

669,322 
669,375 
(iUB, :�4:� 

��3;��� 
:"on pt a l . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,296 

('ar pnd Hill, J'ai1 \\'lI ,Y,  U. I.  K i llg . . . . . . . . . . .  669,307 
Car griP.  ('l!hlp, .r. I I .  YaIHlpgrift , . . . . . . .  , . .  669,3 1 4  
C a r  haul, .\. � I .  .\cldin . . . . . . . . . . . . . . . . . . . . .  W)!I, 1 l 1  
C a l"lJltl'( ' I t'] ' .  1). J. HI·OW I 1 - . . . . . . . . . . . . . . . . . . 669,3 1 7  
l ' a l'llllrdt'l', Carter & Zi('rll�in . . . . . . . . . . . . . . .  6()f), 1!l7 
Carbnreter, Lalle & Davenport . . . . . . . . . . . . . .  G69,309 
Carbureter fot' petroleum motors, De Dion & 

carl���;i�
l
�l O· ·���ilil;� · f�� . p�;l�ili�g' j�cqiI3"r;l� 

669,408 

V. l{o),lp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 1 , :1;-)0 
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('lIl 'l 'yillg hook. ,r. Legault . . . . . . . . . . . . . . . . . .  6Dfi. 20-l 
< ' a Hh l'l'cOl'(lt'l", .T. "Y. Lutz . . . . . . . . . . . . . . . . . . 669,:\23 
Cash l'PgiHit'l', 1,\ II. Bickford . . . . . . . . . . . . . .  6B9,4G� 
( 'a�tprH, d ('. , ,,·hpP! for, G. E. :r\pulH'l'th . . . . 669 , 1 22 
( ' I'llll'li t ,  a ppa ratus for handling g ronn<i 

tillh;hcIl, "'. R. Duun . . . . . . . . . . . . . . . . .  . 
('haill links, making, F. \V. Wood . . . . . . . . .  . 
( ' ll<l i l l  making" lliacilinf', F. ",". Wood . . . . . . .  . 

669,409 
669,109 
(:j(-)H, lOS 

Gea r ,Yheel, R}l l i t. Carlsoll & Malmfelt . . . . .  . 
Gearing, automatic change speed, H. C .  

Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,1 2:) 
Gearing, cliffpl"{'lltial, J. H. 1\fitchell. . . . . . . . 660,095 
Glass shrets 01' pla l p�, a pply ing backillg ma-

terial to, W. Buttler . . . . . . . . . . . . . . . . . . .  669,�81 
Goods packing cushion, F. B. Rpa(l . . . . . . . . .  ()(jn.:�-1!) 
Granulating machille, B. T. \l11rphy . . . . . . . .  669,465 
Gra��,���I�� .

r
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:��� 669,207 

GUn, automatic machinp, F . .J1. ( ; arlalJ(i . . . .  (jfi.1),2:W 
Gun support, field , l\1PigR & Stout. . . . .  , . . . . .  (-j! i!l. :Hl7 
I Ta i r  lIif'kpr n t l a {'hnll.' l lt . ,J. I layw':"  . . . . . .  , . .  enfl.084 
1l:! lHl hol t

· 
('0"\'(>1', A. " ... o r l h i llgtoll . . . . . . . . . . .  069, 1 1 0  

Handle. Sf'e rlllllrplla hundle. 
Hangpr. Sf>P Lamv bang-pro 
Harrow tooth, .T. Lanz . . . . . . . . . . . . . . . . . . . . . .  669,258 
Harvester avron Bt 1't>1.('h illg df'vice, H. J. 

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O(j!),2:12 
HpatE::'r. Spp Hot water hpatt·r. 
Heating appliances, manufll<"l urI' of f'lpctri-

l'al, A. Yog: t .  . . . . . . . . .  . 
JT(H', B. E. C-roY('r . . . . . .  , . . . .  , . " . . . . . . . . .  . 
Homill)' m i ll, \Y. R l oIIPhnl k(' J' , . . . . . . . . . . . .  . 
llol'BP stopping (l('"\'i('p, .r. Brown . . . . .  , . , . , . .  
Hose conduit for railways, II. Gpi�p . . . . . . .  . 
Hot a i r  1 0 par1 s of the bodr, <il'vic(' fol' ap-

Vlyillg, .J . C. I Toy t .  . . . . . . . . . . . . . . . . .  , . . 
Hot watt'r IH'at('r, I,�. A. Clarkson . . . . . . . . . .  . 
H :ydrocarbon IH1l'lH'l", Jo\ P. (;lnziPl '  . . . . . . . . .  . 
Incandpsciblf' bod.'-, I I .  l{PPRPr . . . .  . 
Indicator. St'e SpE'ed indicatol'. 
Inhaler, T. T. Ovt·rshilwr . . . . . . . . . . . . . . . . .  . 
Inking pad, F. CarL . . . . . . . . . . . . . . . . . . . . . .  . 
Inking Vad, F'. :m. Harrison . . . . . . . . . . . . . . . .  . 
Insulated electric condu('tor and making 

same, C .  P. Steinmetz . . . . . . . . . . . . . . . .  . 
Intpl"changealJle conpling, A. B. Lf'C's . . . . . .  . 
Invalids, dpvi('p for handling, C. �tpllh{'nH . . . 
11'011. �pe :-:l a d  jl'Oll. 
I ronillg hoard amI stpp la<ltlpr. comhilwd, S. 

H .  \\" illiams . . . . . . . . . . . . . .  , . . . . . . . . . . , . 
Ironing- mlwlli lH',  1\1. Engpll)J"(,(·ht . . . . . . . . . .  . 
,Ia r  ('ov{'l', P;I S t l' .  J. B. I )llYiils . . . .  , . . . . . . . . . 
Joillt. �('P Tun);;: joint. 

669,1 3 0  
669, 16:J 
669,188 
669,071 
669,214 

669,087 
669,212 
669,303 
669, 101 

669, 098 
669,074 
669,:;01 

66�,358 
nfi:l,OOO 
669,450 

669, 1 54 
66:) , 2 ' ;; 
669 , 1 ,,9 

( 'h a i r. SPf' Folding chair. 
("llll iJ'. G .  \Y. �\r( hl'L· , . .  , . . . . . . . . . . . . . . . . . .  . fififl , 1 5Q, Journal })i:'al'illg', 1\1. H. Df'vore . . . . . . . . . . . . .  . 

()(iO 1 1 :1 .Toul'nal box, :\1. \Y. Hihllard . . . , . . . . . . . . . . . . 
6G9,��� 
(ll.l, . .  C,-1 
n:n.-!-sn 
669, 174 
669 , 1 1 3  
669,283 
669,306 

Chair ::wa t. 'Y. Br:IaH<"ll . . . . . . . . . . .  " . . . , . .  . 
Cbeck rl'l-!,"iHI ('I', \Yo()ll,,'ol" t h  & ('owip . . . . . . .  , 
(,hll( 'k, s(>lf cpntpring drill, l\L Kleber . . . . .  . 
( , h l l l"lI, H. C. Lent . . .  . 
Chu rn. B. B . . follt's . . . . . . . . . . . . . . . . . . . . . . .  . 
( , h url1, .T. B. ::\1. '\'lnlHlI'lI . . . . . . . . . . . . . . . . . .  . 
Cigar mold, I. Bra(·b . . . . . . . . . . . . . . . . . . . . . .  . 
Cigar tip cll1 I N'. I'J . \Ya lkpt· ( l"l'i��l1t') . . . . . .  . 
Cigarette rods awl Cig'1l1'PUP8, JIluehillP for 

making, H. E. Grabau . . . . . . . . .  , . . . . . .  . 
Cithern finger board attachment, W. A. 

Thaldol'f . . . . . . , . . . . . . . . . . . . , . . . . . . . . . . 
( 'lamp, I I .  E. Lanpher . . .  , . . . .  , . ,  . .  , . . . . . . , ' 
ClOC k ,  electric, S. I<"ischer . . . .  , . , . , . . . . . . . . . 
Closet spat cover, Grant & MacphE'rson . . . . .  . 
Clothps dr.rillg and sunning device, R. T. 

(Hm: :;;-;a Killl'1 ogl'<l pllic apparal llB, \Y. H. H('id . . . . . .  . 
669 202 I Labeling machinp, package, C. Leffier . . . . . .  . 
669:3D:� Lamp, lH'plyll'llP g',lS, E. N. Dickerson . . . . .  . 
(i();), 1 1  (j Lamp hangpr, T. Li1lllsay . . . . . . . . . . . . . . . . .  . 
669 , 4�2 Lamp, incandescent, J. W. JIowpll . . . . . . . .  . 
669 229 Lamp, oVPI·hpud regenerative gas, W. H. I. 

11 ; 89[, "rpl{'h . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lamp, IW lldt'nt, R. H. Bps t  . .  , . . . . . . . . . , . . . . 

(j09,1:{,s Lamp, phYSician's elpctric, P.  1\1. RandalL . .  
Lamp socket, electric, J. H, & I I .  Trumbull. 
Lamps, construction of carriers for g·lohpR or 

glasses of electric, gas, or oil, E. Stan-

669,404 
660,228 
669 , 1 00 
669, 151 

()(In. 4:l1 
tWH.2R2 
(jiiU, :1:1,s 
(jH! ) . 2 1 r, 

1l'Y . . . . . . . . .  , . .  , . . .  , . . . . . . . . . . . . . .  , . . . .  669,357 
Lpatlwl' into stl'ips, machine for cutting, J. 

" ... . I'� ol'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Melton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,�6H Legging, J. M. Braun . . . . . . . . . . . . . . . . . . . . . .  . 

Leveling instrument, J. A. Arthur . . . . . . . . .  . 

(Hi!l.OHl 
669,:,:17 
669,068 Cock, stop, Staedeli & Vogt. . ,  . , . . .  , . . . .  , . .  (iii\I.328 

LifE::' a t  sea, apparatus for discharging and Cock, stop and wastp, ",". Holz . . . . . . . . . . . . .  fifiD,--lK1 
('ll lT)' illg l ilWS for saving, D. G .  Mar-( ' o k e  dnn\"i l l g  apparatns, A. JU. Bacon . . . . . .  GGO,:n7 
�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 669,091 

669, 1 5 5  
669,401 
669 , 1 7 1  
(Hin,� l () 

Collar fOltlHiati()ll,  I-J. IC '\Varrf'Il , . . " . . . . . .  669,1G2 Lightning arJ'PHV'r, n. C. '\Y i rl . . . . . . . . . . . . . CtHIlpl'P:"<.;illl-!," ('ottoll. WOOl, f'tr . ,  uIlparatuR 
fol', l..t"yry & Holmi.�s . . . . . . . . . . . . . .  " . .  669,260 LillotnH' machiw'. ,T . R. HogPl's . . . . . GGD, 1 00,  

Lockl'!·. It. \Y . .Tpffl.' r i s  . . . . . . . . . . . . . . . . . . . .  , . COIllPlltilll-!," gagi', ,I. Laue . . . .  . . . . . . . .  , . . . .  tiOD,;:U5 
L()("OlllOI iyl',  ice, C. E. S. Burch . . . . . . . . . . .  . Conduit for transmitting I)1'PssnrE" of main 

conduits to rpgiHtpl'H, hl':J llt'll, J ,  Hillt'll-
hl'and . . . . . . . . . . . . . . . . . . . . . . ' , . . . .  . 

('oIlVt'ypr, pnt>tUIluti(', 1\1. J. Fnyf'l' . . . . . . . . .  . 
Cooler or l"pfl'igt'l"atol", .T. H. Dav)' . . . . . . . . . . 
('OI'B. mal'llillP for splitting ears of, 'V. D. 

.\(lams . . . . . .  . 
COttOIl eh�vatillg and ch.aning apparatus, 

sppd, R. J.  H('�' nolds . .  
Cn�aIliing (':Ill . .  J. L. Hit l'r . . . 
( ' u l t i vatol', E. E. H a r l ;.wl l .  . . . .  " . . . . . . . . . .  . 
Cultivator, C. 'V. �li('hHPl . . . . .  . . . . . . . . 
('ulUv:! VH'. riding', Brinkley & "iptrich . . . . .  . 
CurIel', hail', (; .  R.  }<'prguson . . . . . . . . . . . . . .  . 
Curlel', hair 1 ,\. l la u g  . . . . . . . . . . . . . . . . . . . . .  . 
Cm'rPllt int e n l l1l1 l'l', E. Thomson . . . . . .  , . . . .  . 
Curtain polp travt>lpr, .T. H. IIillikpl' . . . . . . .  . 
Cushion. SPl' Goolls packing cushion. 
DeCkle strap, .T. B. For�y th . . . . . . , . . . . . . . .  . 
Dental J'Pgl1lato1" alld SlJa('Pl'. H. H. Martin . . 
Dl'ntal vnlcanizPI" and flask, Feltmann & 

fHif).:m1 
fiH!l ,4! 1 l  
669 , 1 60 

Loom W:1 rp stop motion mpchanism, W. E .  
Allpll . . . . . . . . . . . . . . . . . . . . .  , . .  , . . .  , . . . .  669,472 

Loom wpft thrpad controlling attachuH'nt, 
C. Fuch s . . . . . . '. . . . . . . . . . . . . . . . . . . . . . . .  66n, �;m 

Luhricator, I1�. Burger . . . . . . . . . . . . . . . . . . . . . .  669, 1 !l5 
669,4�4 Maglletic blow out brush holder, A. C. East-

,,'ood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . (j(m.4:�8 
669,464 
669,086 
669, 223 

�Iail box, O. F. Lidke . . . . . . . . . . . . . . . . . . . . .  . 
Mal t>t, H. C. Heinrich . . . . . .  , . . . . . . . . . . . . . . 
Match boxing machine, Seven & Caht·n . . . . .  . 
Match splints, machine for a ssemhling, J. 

C .  l)()llll{'l1�' . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l\Ipasuring device, liqnid, J. H. Quinn . .  , . . . . 
l\IE'chanical movempnt, A. Ha ngllrnan . . . . , . . . 
l\If'tal from furnaces, pte. , ilwl cha rging said 

669,383 
669,347 
669,379 

nwtal illto molds, p I  ('. . apDUl'atus for 
·w i 1 llllra,,·illg molt" ll,  :\l('Rup & K itto . . . . 669,460 

669,252 Metal �h('p1 at thl' :lll�d{'s of roofs, pte . ,  cor-
669,092 �·!lga I I'II, F. Smith . . . . . . . . . . . .  " . . . . . . . .  660,148 

66!J, 1 R2 
669,372 
669 , 1 65 
mfl,261 
Oiin.1:�4 
669,078 
669,460 
669,291 
669,413 

Metals hy plpdmlysis, recovering, H. A. 
Ha rtwig . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,197 Frasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,440 

Metals by plpetrl)l)'Sis, recovering and sppa-Distilling and ('OIl('Put 1'a I iug liquidS, appar-
atus for, Baudoin & Schrihaux . . . . . . . . . . 66!},4�5 rating, H. A.  Fl'IUwh . . . . . • • . . • • . . • . • • . •  669,442 

Metals, l'}pctroly1i(' a ppa ratus for rpCOVE::'r-Door <"iw{'k Hud closPI', combined, E .  C liff . . .  OO!), 1 !),s ing, H. A. Frasch . . . . . . . . . . . . . . . . . . . . .  669,4a9 Door or ga tp, R. \Y. Gardlwr . . . . . . . . . . . . . . . 669,:�20 Mining machinp, snlnJlal'ilH�, A. Allen . . . . . . . 669,276 Draft pqllalizpr, J. Rnsk . . . . . . . . . . . . . . . . . , .  669,:112 Mold. See Cigar mold. Draft hook, .J. Carter . . . . . . . . . . . . . . . . . . . . . . 669,382 Molding apparatus, W. E. Knox . . . . . . . . . . . .  669,308 Dl'a f 1 Rml'n·s use, section liner for, H. H. 
Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Dr:nying curYe made of cardboard, ptc . ,  H. 
A.  S"'enson . . . . . .  , . . . . . . . . . . . , . . . . . . . .  . 

Drawing in framp, \Y. L. KE'f'IlC' . . . . . . . . . . .  . 
TlN'ilging apparatns, .T. C. "Thisler . . . . . . . .  . 
DrNlging huckpt, .T. F. Morris . . . . . . . . . . . . .  . 
Drilling, horing, or likp machillPs, fpl,d 

llwchallislll for, M. Backstrom . . . . . . . . .  . 
Dumh waitpr stop, automatic, Pit�l'ce & Mc-

::Uahon . . . . . . . . . . .  . . . . . . . . . . . . . . 
E a Vi'R trough �('l"ppu Pl"ot ('( ' lor, F. Bahcock . . 
j':It'<"tri(' ('i l'('l1it clos!'r, ('oill  cOIl1 roUI'd, "\,\T. 

II.  Pa'nw . . . . . .  . . . . . . . . . . .  . 
Blt' c t r i c  (·lll'l'Pllt rpgulating dpvi<'p, VV. Em-

669,239 1\Iotion converting mpchanism, M .  E. Stover. 669, 269 
Motion, means for converting, J. Wiesen-

669,270 
GHO,:m4 
(i(iC) 1C)2 
669:446 

bach . . . . . . . . . . . . .  , . . . . . . . . . . . . . , . . . . . . 
Motor, Fuhrmann & NI�lson . . . . . . . .  _ . . . . . . .  . 
MowE'r, mol or lawn, T.  & \Y. H. Coldwell . .  . 
Mo""illg ma('hill l '  . . r. 'V. Latimer . . . . . . . . . .  . 
.Jlowillg machinE', J. B. Tougas . . . . . . . . . . . .  . 

669,407 ::\Iowillg machinE' cttl t illg apparatus, L. J. 
,Yo H. G i ffhorn . . . . . . . . . . . . . . . . . . . . . . .  . 

661),266 Musie spool, ('l)mJl{,l l�atillg, R. A. G a l l )' . . . . •  
GG9, -105 Nail pxtracting prying hal', A.  G .  Thom· . . . .  . 

Nut lock, E. RollillgS . . . . . . . . . . . . . . . . . . . . .  . 
669,42n Nut, vl'hi('l(' axlp, G. E.  Stpin . . . . . . . . . . . . .  . 

Orl's, I'('torl for trpating, ]'�. Guitt�rman . . . .  . 

669, 209 
nf)n,�:�4 
669,4�7 
(j(:itl,2r.n 
669,292 

669,479 
66B, �142 
(i(i!l , 1 O() 
�69 , 1,§4 
hbf) . .  J / .1 
669,41 1 

mott . . . . .  , . . . . .  , . . . . . . . . . .  , . . . . .  669, �(}2 Ol'nanwnting walls, ('tc., tlpvice for, H. G .  
('ollpnl llll'g . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GOD,l �f1 Elt'ctric lIladdlll'  (l,YlllllllO, N. C. Bassett . . . . 669, 2f)!) Oven, stpam comlnit ('olllH't'iiOlI, and cook-ElPdl'i(' md t'l'ing �,ystt'rn, E. Oxlpy . . . . . . . . .  (jfi�).:� 1 0  i n g  ntpnsil for use thpl't',,-ith, cooking, gll'ctric timf' switch, I I. J. COf,:"s" 'pll . . . . . . . .  669,477 
W. T. P('arcp . . . . . . . . . . . . . . . . . . . . . . . . . .  669,221 EII'r1 l"i<- tn'atnwllt to tIl(' humall hodr, local 

a ppli('atioll of, H. Bphn'IHlt . . . . . . . . . . .  . 
Elpctrodp, hattplT, G. IIpidpl . .  , . . . . . . . . . . . . 
Elpctrodp platp for nlpctl'ic accumulators, H. 

[,�. Hobpl . . . .  _ . . .  , . , . . . .  , . . . . . . . . . . . . . .  . 
EI(,( ,tl'OllH'b'l' for !"t'lay pnrposp-s, ea pillu!",Y .  

C'rt'horp & Sqnipr . . . . . . . . . . . . . . . . . . . . .  . 
r,;1 . .  v a 1 ()1'. Rpf' " Tinl 1a!'ls plpvator. 
Elt'vutor cal' l)ral�p Hllpal'atus, M .  L. Matt-

son . . .  
Elpva t ol' �a ft' I ,' (ll'vicp. R .  B. (iorton . . . . . .  , . 
EIlg'illP, J, B( ;,Yt'I' . 
Ellgilli ',  E. �(>1�()1l . 
l<:ngillP, F. StOl' f . . . . . . .  . .  , . . . . . . . . . . . . 
Eng-ilH'S, plpctri c igllitpr for pxplosivf', \Y. 

F. Davis . . . . . .  . .  . .  , . .  . 
E x plnsin' t ' I lI_0 1l1'.  O. B . .Johnson . .  . 
FI 'ptl trough, portahle, S.  StOlH'I' . .  . 
Ft'I\('t', F. Lichtfpldt, . .  
['\'11('(' post. p, P. I.  F)· fp . 
Fill', hill, 'Yo :\1, Pparsp, J r .  
F iltl'l' and I'pfri gpnI1 0J", ('omhilwIl, .\. C .  

Spitznagpl . . . . . . . . . . . . .  , . . . 
F i l t l '!', raill watpr, L . •  T. Hl'phm . .  . 
Fil'p aTlpal"atus, L. " ... . G ill . . . . . .  , 
Firt' t,sl'app anti ,nltpr to\\,t'r, comhination, 

.T. Pull!!!' .  . . . .  , . . . . . . . . . . . . . . .  . 
Fin' ( 'xtingniAhl'r, automatir, G . . T. Lucl�. 
FiBh elpallPI', F, \Y. Rhlll'man . . . . . . . .  . 
Fi�hillg 1'(>('1. Raill'.\' & Parkinson , . . .  . 
I,'ishing l'PI 'l,  \Y. Tr,illllt' . .  
Flour hin and siftpJ", P. Rap-b; . . . . .  . 
I'�lowf'l' pot, H. E. (;ttyn . . . . . . . . . . . . . . .  , . . .  . 
FIui!l disDf�nsing TllPt'lwllism, coin actuatpd, 

,,". II .  Painp- . . . . . . . . . . . . . .  , . 
Flush tanks, (1pvi ('t� for �llllplying water to, 

" '" .  .\. '.lpx;uuiC'I' . . . . . . . . . . . . . . . . . . . . .  . 
F'old ing- chair, A. Baldeshp.['ger . . . . . . . . . . . .  . 
Forging machilw, C. D. Ricp . . . . . . · 
Ii'ranlf'. �pp Dl'awi nl!" in framl�, 
Fru it pi{'kf'l', G. W. Hod,!'ps . . . . . . . . . . . . . . .  . 
},' LIPI and makillg Sft JOP, ('ornpm,itp , C. O. P. 

HO,,"pll (rl'iSRtH' ) . . . . . . . . . . . . . .  . 
FnrIHI (·p. Rpp Roih�r furnacp. 
Furn!lcP for hpating mptal hars or shppts, 

GW),:nn P:H'k i l lg for stuffing hoxes, metallic, L .  Cau-
6G9,ORG mont . . . . , . . . . . . . . . . . . . . . . . . . . .  669, :U8 

Pad. Spe Inking pad. 
669,2-10 Padlock, E. E. 'VpIHlpl. . . . . . . . . . . . . . . . . . . . .  661),205 

Pall('r, pf>rfol'a I I'd, .\. Kh>infpldt. . . . . . . . . . .  669, 203 
(Hm . 1 4H PapPl' s(�rving apvaratns, toilet, C. G. Peter-

669,09� 
669.:1R8 
669.069 
G6D,;! 1.') 
660,290 

ilGn,2:1� 
fiGfl , -ll H 
H6n,226 
fi60,24-l 
G()f),:�·w 
f169,246 

()6n, 1 27 
RR9,278 
GGO, -192 

()nn , l RO 
r.nn,421 
(ifi!). :�;);� 
()G9,2-JO 
Gf}(=l,:1::2 
n()!),2H:) 
669 , Hi-l 

son . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669,178 
Pavpl' stock indenting lllllCll ilH', R. A. G. 

Ault . . . . . . , G(1).277 
Papl'r trimming" n:1cll iIH',  \"\":1 1 1 .  B. 1\1. A l l (']1 . 669,066 
PapPI' \yj l h  ('llrholl. ptc . ,  machine for coat-

ing, F. "''". '\"" (�ekF L . . . . . . . . . . . . . . . . . . . . . 669, 1 53 
P:I l'ab()I�{' Rlll"f:l(,P:", producing bodies witb, 

A. K r:ll lk . . . . . , . . . . . . . . . . . . . . . .  669, 1 1 9  
Piano, J. C .  I I .  SOO11£'l1 . . . . . . . . . . . . . . . . . . . . 669,104 
PiC'kpl". Rpl'  Fruit pickpl'. 
Picttlrp OJ" namt� plate hohler, 1H. C. Harri-

man . .  . . . . . . . . . . . . . . . . . . . . .  , . . 669,412 
Pill  or the like for Hafpt)- fastenings, A.  

Potts . . .  . . . . . . . . . . . . . . . . . . .  . 
Ph)p 'Y!"('lH"h. C. :\1. Ingprs()ll . . . . . . .  , . . . . . .  . 
PI1l 1 l 1 ('I'.· clH'ck !"Ow ('orn, 'V. B. Maris . . . . .  . 
PIa I l  I PI', sppd, ,y·. ;.;;ol)('y . , . . . .  , .  
Plow. E .  W. R 1 1l l'k . _ . . . . . . . . . . . . . . . . . . . . .  . 

669, 099 
669 . 4 �.:1 
661.4?3 
6flfl . 1 nf) 
669, �2!) 

Pnpumatic tlt·spatch tuhf' systl�m, A. "' ... . 
P(�arsan . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  669,4f'fi 

l'oison containers, J)rott,l'tiyi' meallS for, V .  
H. I'\:opold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pole or column, tubular, .1. Lanz . . . . . . . . . .  . 
Polp, span wirp, J. Lanz . . . . . . . . . . . . . . . .  " . 
PORt. RPf'. Fence post. 
Pot. See Flower pot. 
PmYpl', 111f'anS for transmitting, J. H. 

669,24� 
fi.nn,:W4 
669,496 

669,428 Watt< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669,275 
Printing floor Cloth, etc. , machine for, C. 

669, 1 9:) 
H(in, : �:�-l 
nm l , 1 0:1 

H. Scott . . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing machiIw. m nlti('olor, I. Orloff . . . . .  . 
Printing prt�SS, Palmpr & Df'llIllf'ad . . . . . . . . .  . 
Propelling apnarat1H�, p. 'Vellpl" . . . .  . 

669 , 1 60 Pullpy, bplt, P.  Klitsch . . .  
Pump govPl'nol", A. F.  ""'a 1'11 . . .  

�69,469 
6n!),4R4 
n(jn,:�(jfl 
flm,294 
66n.444 
6nn,274 

1 1 . sn--1- P11l0P rf�gulating dpvice, stpam, J. G. Hodg-
son . • . • . . . . . . . . . . . . . . . . . . . . . . . . . .  6011,257 

Norton & Robinson . ,  . . . . . . . . . . . . . . . . . . .  6611,265 (Continued on page 174) 
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