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(4086) B. C. J. asks: 1. Would you 
kindly answer in your paper the following que.tion: 
Do you know of any practical dry .torage battery, for 
closed circuit work? A. We know of no practical dry 
.torage battery. 2. Can .. .  torage battery be charged 
by an .. Itern .. ting current? A. No. 

(4087) R. H. T. writes: 1. I have built 
.. motor .imilar to that described in SUPPLEMENT, No. 
641. Forged iron magnet with 5 lb. No. 18 wire on it. 
armature 14 coils No. 20 wire, 4 I .. yer., 8 convolution •• 
Would I burn Ollt No. 12 plug if I were to attach it to 
our circuit of 110 volt., Edi.on .y.tem, or would I in 
any way de.troy motor� A. The motor referred to i. 
not .uited to the Edl.on circuit. It placed in the circuit 
without u.ing rheo.tat, the fu.e would melt. The re.i.t
ance of the machine .hould be increa.ed many time. 
to adapt it to the Edi.on circuit. 2. Can I charge 
.torage bal tery from our 8y.tem above mentioned, 110 
volts � How many cell., .. nd what .Ize would I haYe to 
u.e, in order to obtain .. proper .upply for motor� A. 

You c .. n ch .. rge .. .  torB!(e battery with the Edi.on 
current, but re.i.tanee will be required to prevent .. n 
exce.. of current from pa •• ing through the cell •• 

Abont twe cell. will be required for the motor. 3. 
What is the v.ltage of motor? A. 6 to 10. 4. Sup
pose one foot of No. 18 copper wire will carry 44 
amperes, will 10 feet carry «01 A. No.5. I am .. 

.ub.criber to both SClENTIFIC AMERICAN and SUPPLE

MJl:NT. Whllt ie my be.t w .. y to get them bounM 

J citutific �mtricau. 
Woul� I have to pay a duty on the pric� of the bound I (4095) C. L. asks: Is there any solution 
lJook If I .ent them to .you? A. We think you could placed upon the inside of a mould In which pla.ter of 
make .. rrangeme?t. WIth the cu.tom. officer. �o �hat Pari. may be ca.t to prevent it from adhering to the 
you would be ohlIged to pay duty only on the hlndlng. mould when ca.t , A. Use olive oil or .oap.ud •. 
Po •• i bly you can find a book bindery in your vicinity. 

(4088) D. B. T. says: Pressure, volume 
and temperature are the three element. entering mto 
ail heat motor.. I .hould be plea.ed to h .. �e .. few 
qIle.tion. an.wered concerning the.e element. and their 
variation. and the natural law. governing them. Sup
pose we h .. ve .. quantity of air in .. cylinder who.e 
piston move. air tilrht, and without friction. Say one 
cubic foot .. t .. temperature of 490° F., .. nd .. pre •• ure 
of 120 lb. per .qu .. re inch above the atmo.phere. Ir we 
allow this air to expand (l'erforming work) four 
volume., that i. to 4 cubic feet, what will be it. pres.ure 
and temperature' N ex t, .uppo.e we now force the 
pi. ton back to it. original po.ition, what will be the 
temperature, and pre •• ure� Suppo.mg in each c ... e 
there be no 10.. of heat by ab.orption or radiation. 
Can any one ot the elements, volume, pressure, and 
temperature, be varied while the other two remain con
.tuut? A. In the movement of the pi.ton a. de.cribed, 
the temperature, VOlume, and pre •• ure are all cbanged 
in term. of the ab.olute temperature and ab.olute pre.· 
• ure. No one can be changed without .. corre.pondtug 
ch .. nge in both the other element., although not alway. 
in the �ame direction; decreasing the volum� increases 
the pre •• ure and temperature and the rever.e. With 

.. volume fixed by the pi. ton, ch&nge of temperature 
change. the pre •• ure only, while with .. free piston the 
volume i. al.o changed. The detail. of the.e change. are 
complex, and require more .tudy than come. within the 
.cope of Note. and Querie.. See SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 279, for .. valuable table of the con. 
ditions of preBSure, temperature and volume of com
pre.oed air for each pound of pre •• ure up to 100 pound •• 
AI.o No. 799 for a v .. luable illu.trated lecture on com
preBSed air and it. propertie.; 10 cent. each mailed. 

(4089) E. A. K. writes: 1. I have ten 
6 by 8 glas. jar. and ten 3 by 8 porous cup.. Now, can 
you tell me how I con make ten batteries or cell., u.ing 
tbe above and .heet zinc and electric light carboOB for 
element.? I w .. nt to con.truct them .0 a. to get the 
most po •• ible current. A. Paraffine the end. (only) of 
the carbon rod. by heating them and rubhlDg on 
paraffine, allowing it to .oak in. Arl'llnge two or three 
row. of the rods in .. mould, and ca.t lead around the 
paraffined end.. Connect the wire with the lead by 
mean. of ... crew or solder. Probably you will find it 
both cheaper and better to use carbon plate.. The 
.heet zinc .hould be from � to X inch thick, and well 
amalgamated. 2. How many hour. would .uch .. bat
tery run' A. With con.tant u.e it would probably run 
four day. with fair u.age. 3. How much current doe. 
tbe .ewing machine motor require which i. de.cribed 
iu .. EXperimental 8cience "? A. 10 or 12 ampere.. 4. 
Would the above blltterie. run it? A. Ye.; connected 
:: .erie. of 5 e .. ch in parallel. 

(4090) W. F. W. writes: 1. I notice 
tbat Rem.en'. late Chemi.try and other recent work. of 
thai kind give the following reaction when hydrogen i. 
evolved: Zn + H,SO, = ZnSO. + 2H. And in all 
other equation •• howing two atom. of free hydrogen, 
they appear a. 2H in.tead of H. a. the earlier chemi.
trie.give. Prof. Rem.en doe.not believe the hydrogen 
atom .. nd molecule to be identic .. I, for he give. the 
hydrogen molecnle a. H, iu another place. Unle •• the 
fir.t i ... n .. llotropic modification, I cannpt Bee why it 
• hould be given 2H. Plea.e explain. A. Tn writing 
formula. a ... rule nu .. ttempt i. made to indicate 
molecule. of element.. Thu. in the formula. you 
quote 2H i. no more incorrect than Zn. The hydrogen 
molecule must be .. t lea.t H., po •• ibly much more, and 
the zinc molecule mu.t be Zn. and po •• ibly much more. 
2. I. the .puce above the mercury in .. thermometer a 
vacuum? If not, doe. it contain air or mercury vapor' 
A. It cont .. in. a trace of vapor of mercury. 

(4091) T. S. asks for a simple way of 
giving .mall article. of lead a coatinlr with copper; the 
.,overing req uired to be only of the thickne •• of ti •• ue 
paper. A. You will require .. battery of one or two 
�ell. with a .ulph .. te of copper batlI. 

(4092) W. M. B. says: Please inform me 
... to tbe cau.e of black speck. appearing on .il ver 
print.. The bath which I use i. very clear and the pa
per of good quality. Ple ... e .tate cau.e and how it may 
be overcome. A. The .peck. are cau.ed by the balh 
being too acid. Neutralize the acid With a .mall amount 
of ammonia. Con.ult a profe •• ional photographer in 

your vi cin ity • 
(4093) J. M. Mcl. asks: What progress 

i. being made in the Nov .. Scotia sbip raIlway? AI.o 
are they .till at work on the tunnel they were cutting 
under the Hud.on � AI.o give .. con.tant ela.tic force 
of 8,000 lb. pre •• ing on .. r .. diu. of 7 in. What hor.e 
power WIll it produce? The.e are the figure. approx
imately. I especially want to gct the mo.t convenient 
formula where ju.t the.e d .. t .. are known� A. Work on 
the Chignecto .hip railway has been .u_pended, wanting 
fund.. Ditto work on the Hud.on River tunnel. Both 
expected to resume Boon. A constant pressure, as 

stated, has no significance in horse power without 
motion. If the circumference of your radius move. 
under the con.tant .tated preBSure at 200 feet per 

8,000 lb. X 200 
minute, you will have ----- = 48'4 actual hor.e 

33.000 
power. 

(4094) T. M. says: In blowing out a 
boiler, doe. the water pu .. through the blow·off pipe 
with more or Ie •• force than there i. in the boiler.� 
With a 2 in. b!ow-off pipe 18 in. down from bottom of 
boiler, then connect with 2 in. feed pipe 10 ft. from 
check val ve, 5 ft. from blow-off vulve, 6 in. from blow
off turn, with elbow 2 ft. to .ewer, what i. the force 
or pre •• ure at elbow, and at the .ewer,4O to 50 lb. 
pre •• ure on boiler.? A. The ooly additional pre •• ure 
at the end of the blow· off pipe is due to the hydro.tatic 
head of water or 0'43 of .. pound for every foot height 
between the water level in the boiler and the end of the 
tlow-off pipe. Thi. is more than counteracted by the 
friction of th. water in the pipe wbile blowing off. 

the open end .. nd freedom of exit making the pressure 
in the pipe much 1_ than the boiler preasure. 

(4096) D. B. T. writes: You have, no 
doubt, noticed watches o.cillatinlr while hanging on 
the file at jeweler.'. Why do the.e watches o.cillate? 

They .eem to be an anomaly. Motiou is u.ually com· 
municated from .. .  t .. tionary ba.e, but the.e watches 
.eem to bave their ha.e of motion within them.elves. 
Plea.e expl .. in their modus oper-andi. A. The .light 
change in the center of gravity, due to the motion of 
the e.capereent, tend. to .et the watch in vibr .. tion. 
One movement of the e.capement doe. not produce any 
vi.ible effect. The action i. cumulative, like that of 
de.troying .. bridge by the march of .oldiers. The first 
impul.e produce. little effect. The effect of the .econd 
i. added to the fir.t, that of the third to the .econd, and 
.0 on until the maximum i. reached. It i. e •• ential 
that the watch be very ddic .. tely .u.pended. 

(4097) T. H. asks: 1. Where Zwicker's 
.. Engineer'. Companion" I. publi.hed. It treat. of 
setting of valve. of engine., etc. A. We can .upply 
Zwicker'B •• InBtructor tor MachiniBt!!, Firemen. and 
Steam Engineer •• " Price $1, by m .. il. 2. Which i • 

the proper way to .et .. globe v .. tve, .. nti rea.on for .0 
doing? My method i. having the pre •• ure again.t the 
.eat, but have been told different. A. Alway. ..,t .. 
globe or angle v .. lve to .hut again.t the .ource of the 
.team. Thi. alway. allow. of packing the .pindle 
wben .team i. on. 3. I. there any gopd book publI.hed 
on setting the valve. of the Corli •• engine? Ir .0, 
where, and what price? A, We can .upply "The Cor
liBS Engine, " by Henthorn al!d Thurber. Price, $1 by 
mail. AI.o Hal.ey'. "Slide Valve Ge .. r.," price $1.50. 
4. What i. the cause of having aT. H. altern .. tor .park? 
It .eem. a. thou/lh fire was coming out Of the arma· 
ture (in.ide), and has .. .  trong .mell of burned rub
ber. Would the dampne •• of Mle room after being 
mopped cau.e it? A. You have Ii .hort circuit, we pre
.ume, .omewhere. Inve.til(ation only could .iiow 
where. The dampne.. of the room has nothing to do 
with it. You .hould have it attended to .. t once,'" you 
are .poiling the in.ulation evidently. 

(4098) W. E. T. asks: 1. What effect 
would dipping or oaturating oak post. in lime water or 
a .trong brine have on them in the way of pre.erving 
them from rotting after being put in the ground! A. 

The cheape.t proCCBS for pre.erving po.t., and probably 
the be.t, i. to .oak the end. in .. nearly .aturated .olu
tion of .ulphate of iron (1� lb. of the cry.tal .ulphate 
to 1 gallon of water) for � hour.. 2. Which would be 

the be.t, lime water or brine ? A. The mo.t convenient 
arrangement for this work is to u.e .. tight hog.head 
with one head out, .et it on end and pour the .olution 
in about 6 inches deep ; then fill the hog.head with the 
po.t.. Repeat the operation each day, until the re
quired number of po.t. are treated. The .ettlng can 
commence at once. Oak timber treated in this manner 
i. known to have la.ted 30 years in damp mine., where 
2 years i. it. life without tre .. tment. 3. What .trength 
of each .olution, and how long .hould the posts .tand 
in the .olution to in.ure the be.t results ? A. If the 
po.t ... re pointed, the .olution .hould be made deeper 
than 6 Inch e., .0 that when the hog.head i. filled with 
po.t. the .olution will ri.e to 2 feet in depth. 4. Do 
you know of .. cheap way to preoerve oak po.t. from 
rotting? I have charred them and dipped in coal tar, 
b"t it i. too expen.ive . 

(4099) E. F. H. asks: Is a vacuum 
power � What is it. chief advantage when used in 
connection with the ste .. m e ngine '  A. A vacuum i. 
power when applied again.t atmo.pheric pre •• ure. It 
add. about 13 I b. per .q uare inch to the work of the 
piston, and in proportion to the mean engine pressure 
on the .team .ide i. the mea.ure of economy. 

(4100) E. W. asks: 1. How long will a 
Bunsen cell, 1 pint, la.t, run .teady on .. motor for 13 
hour. at a time for 6 day. out of every week? A. If 
the motor h ..... high re.i.tance, the cell milrht operate 
for a week with the renewal of the electropoin fiuid at 
the end of the third day. If the re.l.tance i • •  mall, the 
cell mIght fail in ten hour., or it might run forty hour., 

.. U depending on the amount of current u.ed. 2. Will 
a 1 -16 h. p. motor run a canoe? A. It might at .. very 
.Iow .peed. You cannot expeet much from .. motor of 
Ie •• than � to � h. p. 3. What i. the voltage of a 1 

pint Bunsen ? A. Two volt.. 4. I b .. ve an Edi.on 
lamp, 4 candle power. How many � pint Bun.en cell. 
Will be required to run it? A. Three to four. 

(4101) T. B. P., Jr., asks: 1. I have just 
made a .park coil. My method was ... follow.: The 
in.ide of .. » .. mboo rod, 7-16 inch in diameter, I filled 
with No. 16 .oft iron wire. The rod iB8� inches long, 
On this I wound five layer. of double covered No. 16 
copper wire. The terminal. of the wire I connected 
with binding .crew. on the end piece.. On putting the 
coil in circuit with a r .. tchet burner and four cell. of 
Leclanche, it was found that there was .carcely .park 
enough to li�ht the g ... ; .0 the .park coil w ... removed, 

.. nd in its place .. n iron bolt, 5� inches long, wound 
with 16 layer. of .ame wire, was .ub.tituted. Thi. 
arrangement produced a .park fully twice t.he .ize of 
the other. What i. the matter with the fir.t .park coil ? 
I h .. d alway. under.tood that a core of iron wire. was 
preferable to a .imple bolt. A. II! the fi"t in.tance 
your wire was too far from the iron core. 2. Would it 
be po •• ible to conver.e by mean. of two telephone 
receivers If the binding po.t. were c(,nnected each to 
each, or would it be nece •• ary to introduce .. cell or 
more of battery� Plea.e let me know if communication 
between two room. in the ... me hou.e could be 'had in 
that way. AI.o if the .team pipe. would an.wer ... one 
conductor? A. Tp.e receiver. c .. n be u.ed in the man· 
ner propo.ed. The .ound will be weaker th .. n when 

.. tran.mitter i. u.ed. 3. How many cell. of open cir
cuit bafItery are required to .ucces.fully operate an 

.. utomatic gas lighting burner ? A. Four or .ix. 

(4102) J. G. K. asks: 1. The height of 
.. column Of water to equal one pound pre.oure per 
.quare incb at se .. level. A. 2·300,'lteet. 2. The helgbt 
of .. column of mercury to equal one pound pre.snre 
per .quare inch .. t .e.. level? A. a'0408 inche.. 3. 
The mfl6ll pressure of theatm08phere at sealevel, and 
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the beight of column of water It will support. I find 
different authorities do not "Ilree on this .\lbject, aud 
would like to Iret, in your opinion. the neare.t correel. 
A. The pressure of the atmo.phere when the barometer 
i. at 30 in. i. 14,'7 lb. per .quare inch. The height of a 

column of water .. t 14'7 lb. pre •• ure and 30 in. of the 
barometer i. 33'947 ft. 4. What would be the cubical 
volume of .. tetr .. hedron or four-oided body with all 
side. equilateral triangles, who.e edge. are 2 in. long. 
and the formula for workinlr it arithmetically? A. For 
the volume of .. tetrahedron multiply the linear edge 
of one �ide by 0'11785 for the volume or content.. The 
formul .. is a mathematical one. You will find a table 
of all the condition. for computing the element. of 
polygon. in Ha.well' ... Pocket Book," $4 mailed. 

(4103) D. L. asks: What materials give 
be.t re.ult. for in.ulatlng he .. t .. nd cold ill refrigerator •• 
Which i. preferable-charcoal or mineral wool? I .. m 
about to make a refril:erator, .. nd I h .. ve very little ex
perience along this line. I Will .. 1.0 be very much 
obliged for any .ulrge.tion in regard to con.truction to 
attain the be.t re.ult� A. In large refrigerator. and 
cold .torage room •• the be.t practice i. to line the .pace 
with paraffined building paper and fill in with dry .aw· 
du.t. For hou.e refrIgerator. pulverized and mineral 
wool are both u.ed. The mineral wool if properly 
packed i. the be.t non·conductor, but charcoal make. 
the .weete.t refrigerator, a. it ab.orb. any odor. from 
dampne •• that may accidentally Iret into the in.ulating 
.pace. In large refrigerating room. the in.ulating 
.pace .hould be 6 in. thick. In hou.ehold refriger .. tor. 
� to 3Ji in . •  pace, according to .ize. The method of 
con.truction you will re .. dily under.tand by examin
ing the refrigerator. in u.e. 

(4104) J. P. asks: 1. I have a C. & C. 
one-eighth hor.e power electric motor to be run in con· 
nection with a plunl:e battery. The carbons and zinc 
were allowed to rem .. in in the .0lutlOn for some length 
of time, and have become covered with .. thick coating, 
.0 that they are in one .olid m..... How can I get thc 
carbon. and zinc clean again? A. Soak them in hot 
water for a few hour.. 2. If I run the motor by a pul
ley from .. water motor. how many lamp. of 16 c .. ndle 
power would the motor light? A. The voltage of motor 
would probably be too low for anything but .mall lamp •. 

3. Could I connect the electric motor with tlIe wire. of 
Edi.on' • •  y.tem of�incande.cent lighting for hou.e., .0 
a. to run .. lathe or .ewing machine, and if "0 would I 

have to reduce the power in .. ny way, and how? A. 

No. The IDotor mu.t be differently wound for the 
Edi"on circuit. 

(4105) J. H. G. asks for the cheapest 
and beot method to extract the metal from the ocum 

.. nd .kimmings from .pelter, u.ed to galvanize steel 
wire; it look. like dark yellowi.h a.he. and is very 
heavy. A. It will not pay. The .ub.tance i. princi
pally oxide of zinc. Di.tillation with charco .. 1 in .. reo 
tort i. the method of reductIOn. 

(4106) N. B. R. writes: 1. I am build
ing the dynamo described in SUPPLEMENT, No. 161. I 

h .. ve No. 16 B .. nd S gauge .ingle·wouud cotton· covered 
copper wire for the field magnets. Is the in.ulation 
complete enough, or would it be better to paint each 
layer of wire with .hellac before winding the next 
layer? A. The in.ulation will be .ufficient if thin paper 
i. placed between the layers. 2. Would No. 16 WIre he 

as good as No. 14 for connecting the commutator 
.prinl(s with the hinding PO"t.? A. Ye •• 

(4107) R. L. W. asks for a good ink 
era.er. A. Try a ... turated .olution of oxalic acid in 
water. The red ink. are made of various ba.e.; for the 
color, a. Brazil wood, cochineal, and aniline red. The 
aniline red may be removed by alcohol acidulated wi th 
nitric .. cid. Javelle water i. good formany colored ink •• 

-From the "ScientifiC American Cyclopedia of Re
ceipt�." 

(4108) C. E. A. asks: Can you give me 
auy plan for t h e  cheap production o f  cyanide of am
monium ? Have tried the pa.sing of the ammonia gas 
over heated charcoal, which doe. not .eem to give the 
de.ired re.ult. A. Heat sal ammoniac (ammonium 
chloride) and dry pot .... ium ferrocyanide together in 
a loo.ely clo.ed-fia.k or retort. The ammonium cyan
ide volatilize. and conden.e. in cry.tal.. The work 
i. very dangerous on account of the poi.onou. nature 
of the compound •. 

(4109) A. W. B. asks: Is it practicable 
to have .. dynamo (one to furnish eight 16 candle power 
incande.cent ligbt.) run by .. windmill? If .0, how large 
would the windmill have to be, and what .ize dynamo 
would be nece •• ary? A. the wmd might not furni.h 
power enough at all time., how many .torage cell. 
would be nece .... ry to .tore enough electricity to run 
the light. four honr., etc.? A. It require ... full hor.e 
power to run the dynamo. YOIl would need from 8 to 
12 .torage ce II •. 

(4110) C. A. G. writes: 1. Take an elec
tric current: A man could readily .ee that the defiec
tion. of a galvanometer were not in proportion to the 
current. So who made it. and how was the di.covery 
made that the current. were proportional to the tan_ 
gent., A. In the tangen t I(alv .. nometer the needle i. 
so far removed from the coil that the line. of force 
pa •• ing through it· are virtually parallel. The earth'. 
directive actIon on the needle varies with the sine of 
the angle it make. with the magnetic meridian, the 
action of the line. of force due to the current i. propor
tional to the co.ine of the angle. The inten.ity.of tbe 
current producing a given defieelion under both force. 
varies with the .ine diVided by the co.ine or with the 
tangent of the angle. 2. Taking thc law that the current 
is equ .. 1 in all part. of the circuit (which I .uppo.e 
mean. that it i. equal In voltage and amperage), how 
can there be any difference of potential in any part of 
the circuit� A. Voltage i. not .. n attribute but .. cau.e 
of curren t: Mlerefore your .uppo.ition i. wrong. A. it i • 

the cau.e of current, .. ny two point. on .. circuit in action 
include between them .. f .. ll of potential, u. the cau.e of 
or force producing the current in .uch part. 3. Given .. 
current: Now,on oue galvanometer say it regitsters 5°, 
on anotter 8°, mn.t there not be .. .  tandard method of 
conveying the current around the needle.o a. to make 
the deftection8 eqnal tor equal cummts,on dUferent I;a1-
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