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ABC OF THE SWEDISH SYSTEM OF 
EDUCATIONAL GYMNASTICS. By 
Hartvig Nissen. Philadelphia and 
London: F. A. Davis. 1891. Pp. vii, 
107. lllustrated. Price 75 cents. 

This m .. nual open. with a .hort tre .. tise in que.tion 
and an.wer form, upon the end and object. of tbl. 
.imple sy.tem of c .. listhenic.. The me .. ning. of tbe 
different word. of comm .. nd .. re mcluded .. 1.0. Then 
come flve d .. y.' order of work, de.igned to be .0 re
pe .. ted as to cover .. couroe of thirty-three week •• 
Numerou. illu.tr .. tion. of the position ... re given. The 
work i. intended for .choUi u.e, but it I. obvioll. th .. t 
there I. room in the hou.ehold for .nch work. 

ANNUAL REPORT OF THE NEW YORK 
FOREST COMMISSION FOR THE YEAR 
ENDING DEC. 31, 1890. Albany. 1891. 
Pp.324. 

To tho.e mterested in fore.try .. nd t.he pre.erv .. tion of 
our wood., .. nd notably of the Adirond .. ck fore.t. this 
report wlli be very welcome. It cont .. in., be.ide. the 
intere.ting gener .. 1 report of the commi •• ion. no�. of 
court deci.ion ... nd .. c .. t .. logue of I .. nd p .. per. in gener .. l. 
referring to fore.t preserve. of the St .. te of New York. 

TABLES FOR THE DETERMINATION OF 
MINERALS ·BY PHYSICAL PROPER
TI&<;, ASCERTAIN ABLE WITH THE 
AID OF A FEW FIELD INSTRUMENTS. 

By Persifor Frazer. Philadelphia: 
.T. B. Lippincott Co. Pp. ix, 115. 
Price $2. 

The.e t .. hles .. re ba.ed upon Prof. Dr. Abin Wei.· 
b .. ch' • •  y.tem of determin .. tive miner .. logy. Tbe min
er .. l ... re cl .... ifled into three groups : I. Tho.e with 
met .. llic lu.ter, II. tho.e with .ubmet .. llic .. nd non
metallic lu.ter, but colored .tre .. k, .. nd III. tho.e with 
non-met .. lIic lu.ter .. nd white or Iightgr .. y.tre .. k. The.e 
are ne"t snbdivided by color of miner .. I, color of .tre .. k, 

.. nd h .. rdness, .. nd the fln .. 1 di.tinction. ..re ba.ed, in 
.. ddition to the .. bove. on hardnes •• ten .. city, cry.talline 
• ystem, etc. The gener .. 1 blowpipe .. nd .. cid te.t. of 
e .. ch mineral .. re given in conci.e form. The work will 
he of u.e .. nd intere.t to m .. ny .tudent. of this fasci
nating science. 
W' Any of the .. bove book. m .. y be purch ... ed through 
this office. Send for new book c .. t .. log-ue ju.t pub
Ii.hed. MUNN & Co., 361 Bro .. dw .. y. New York, 
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TABLE OF CONTENTS. 

1. Eleg .. nt plate in color. of .. picture.que re.idence 
in tbe Americ .. n Ren .. is ... nce .tyle of .. rchitec
ture. erected for Gen. T. L. W .. tson ... t Black 
Rock, Conn. Two per.pective .. nd .. n interior 
VIew, with floor pl .. n •• etc. Henry.d. L .. mbert. 

.. rchitect. Bridgeport, Conn. 
2. PI .. te in color. of .. coloni .. 1 hou.e erected .. t Port

I .. nd. M .. ine. Per.pective elev .. tion .. nd floor 
pl .. n.. Co.t 53,800 complete. 

3. A very .. ttr .. ctive re.idence .. t Se .. Side P .. rk, Bridge
port. Conn. An .. dmir .. ble de.ign, Floor pl .. n. 
.. nd per.pecti ve elev .. tion. Co.t $18,000 com
plete. 

4. A cott .. ge .. t Richmond. Mo., erected at .. co.t of 
$1,600. Per.pecll ve elev .. tion .. nd fioor pl .. n •• 

5. Two door plan . ..  nd pe..,.pective view of .. moun
t .. in cott .. ge in M ...... chu.ett. de.igned by the 
I .. te H. H. Rich .. rd.on. Co.t $10.000. 

6. View of the Drexel In.titute of Art. Science, .. n d  
Indu.try. recently erected a t  Pbil .. delphi ..... t .. 
co.t of $600,000. 

7. The P .. roonage of the Fir.t B .. pti.t Church .. t 
G .. rdner, M .. ine. Cost $2,500 complete. Per· 
• pective .. nd door plan •• 

8. Ground pl .. n .. nd per.pective view of the Fir.t 
B .. pti.t Clmrch recently erected .. t Gardner. Me. 
Cost complete, $8,QOO. 

9. A re.idence .. t Bridgeport. Conn. Co.t complete 
83.400. Per.pective .. nd pl .. n •. 

10. View of the Germ .. n Hon.e in Chicago. 
11. A church recently built .. t Oneid ... N. Y. Co.t 

$2.400. Floor pl .. n .. nd per.pective. 
12. The. he .. utiful re.idence of Gen. C. Holli.ter. E.q .• 

.. t Roche.ter. N. Y. Mr. J .. me. Cutler ... rchitect. 
18. The World'. Columbi .. n Expo.ition-m .. king of 

.t .. ff decor .. tion •• 
U. Mi.cell .. neou. content.: Dur .. bility of redwood.

I. iron ru.t a c .. n.e of fire f-Type. of ch .. ir •• old 
.. nd modern. illu.trated.-How to build .. r .. in 
water ci.tern .. nd dlter, illu.tr .. ted.-Bird tr .. ck. 
in .tone.-Rep .. r .. tion of zinc c ... ting •• -Still 
water m .. in. in Toronto.-The builder of the 
White Hou.e.- Wh .. t con.titute. the best p .. int.
World'. F .. ir note •• -A he .. vy .t .. nd .. rd moulder. 
illu.tr .. ted.-A .t .. ircase .. nd h .. n de.ign. illus
tr .. ted.-Hot water V8 •• team he .. ting.-Schmidt·. 
Improved window frame. iIIuetrated.-Value of 
thoroughne ••. --Improved W .. rner door hanger. 
iIlustr .. ted.-An improved b .. nd scroll .. nd resaw, 
tllu.trated.-Artillcial .tone.-An improved fionr 
bm .. nd .ieve. iIln.tr .. ted. 

The Scientific American Architects and Builde1'll 
Bdition i. il!llued monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pages, eqnal to abont 
two hnndred ordinary book pages; forming. practi· 
cally. a large and .plendid M.UUZINE OJ' ARCBITEC
TURII. richly adorned with elegant plates in colors .. nd 
with line eIlKI'&vin!!;., iIIn.1rating the mo.t interesting 
examples of Modem Architectural Con.truction and 
allied 8n bjecte. 

The Fnllne88. JUchne8@. Cheapne •• , and Convenience 
of tbi8 work have wpn for it the LAI..imr CIRCtJI.4TIOll 
of any Architectnral pnblication in the world. Sold bJ 
an newadealen. 

1lUNN .. CO .. PuBLI8I1D&. 
8IIlBroed_y. New York. 

J titutifit �1Utritau. 

The charD" ffYl". Jmertion undtr tM8 head Is One DoUar a lint 

ffYl" each imertion ; about eiQht words w a line. Adt'er

tiBement8 mmt be received at publication ojfice as earl1l as 
Thursdav morninQ to appear in thejoUowinQ week's issue. 

For S .. le-One second hand Punch and Shear com
bined. One .econd band Wiley & Rus.ell Bolt Cutter. 
W. P. Davl., Rocbe.ter, N. Y. 

Presses & DIe.. Ferracute Macb. Co., BrIdgeton, N. J. 
6 SpIndle Turret Drill Presse •. A.D. Quint, H .. rtford.Ct. 
2d hand l .. the. and planer.. Amer. -.rool Co., Clev., O. 
MIxing machinery. J. H: D .. y & Co., Clnclnn .. tI, Oblo. 
For be.t hoi.tlng engine. J. S. Mundy, New .. rk, N. J. 

Univer ... l and CentrIfugal GrindIng M .. cblne •• 
PedrIck & Ayer, Phll .. delpbi .. , Pa. 

Tbe Improved Hydr .. ullc J .. ck., Punche., and Tube 
Expander.. R. Dudgeon, 24 ColUmbIa St., New York. 

Screw mac hines. milling machines, and drill presses. 
Tbe G .. rvln M .. cb. Co .. Lai�bt and Canal St •. , New York. 

Centrlfug .. l Pump.. Cap .. clty, 100 to 4O,<ro gal •. per 
mInute. All .l,e. ln .tock. IrvlnVan Wle,Syracu.e,N.Y. 

Sc .. le removed and prevented In boiler.; for e .. ch 6-
bor.e, 10 cent. a week. Pltt.burgh CPa.) Boiler Scale 
Re.olvent Co. 

Guild & Garrl.on, Brooklyn, N. Y., manuf .. cture .team 
pumps, vacuum pumps. vacuum apparatuB, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulley . ..  t Low prIce., and of .ame .trength and 
.. ppe .. r .. nce ... Wbole Pulley.. Yocom & Son'. Sb .. fting 
Work., DrInker St., Pbil .. delpbia, Pa. 

Tbe be.t book for electricl .. n. and begInners In elec
tricity is U Experimental SCience," by Geo. M. Hopkins. 
By mall. $4; Munn & Co .• publl.hers, 361Bro .. dw .. y, N. Y. 

Electricity, tbe popular electrlc .. l journal. Illu.tr .. ted. 
Publl.hed weekly. Sub.crlption. '2.50 a ye .. r. TIme • 
BuildIng. New York. WrIte for ... mple copy . 

Competent persons who desire agencies for a new 
popul .. r book. of re .. dy ... le, wltb h .. ndsome prollt, m .. y 
..pply to Munn & Co., Sclentillc American omce, 361 
Brooow .. y, New York. 

W .. nted-A Power MouldIng M .. chine for m .. klng 
green sand moulds for iron and brB88 castings. Please 
send catalogue and lowest cash prices toJohn Hutton, 
107 E .. st 69tb St., New York CIty. 

M .. glc L .. ntern. and Stereopticons of all prIce •. VIew. 
lllu.tratin� every subject for public exblbitlons, etc. 
rr A profitable business Jor a man wi.th small capi.tal. 

Also lanterns for home amusement. 220 page catalogue 
free. McAlli.ter, Optlcl .. n,49 N .... au St., N. Y. 

arSend for new .. nd complete c .. t .. logue of Sclentlllc 
and other Book. for .ale by Munn & Co., 361 Broadway, 
New York. Free on appllc .. tlon. 
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HINTS TO CORRESPONDENTS. 
Names and A. ddress must .. ccomp .. ny .. II letter •• 

or no attent.ion will be p .. id thereto. Thi. i. for our 
inform .. tion .. nd not for public .. tion. 

References to former .. rticle. or .. n.wer • •  hould 
give date of paper .. nd puge or number of que.tion . 

Inquiries not .. n.wered in rell.on .. ble time .honld 
oe repe .. ted; corre.pondent. will be .. r in mind th .. t 
some answers require DOt a little research. and, 
thougb we endeavor to reply to all cith�r by letter 
or in t. hi� department. ench must tal{e his turD. 

Special Wrllten Information on m .. tter. of 
p<>f8oDul rather than general interest cnnnot be 
expected without remuneration. 

Scientific American Snpl>lements referred 
to m .. y be h .. d .. t the office. Price 10 Cent. e .. ch. 

Book. referred to promptly .upplied on receipt of 
prIce. 

ttl I nerals sent for examination .hould be di.tinctly 
marked or labeled. 

(3940) M. R. C. asks: Will any article 
th .. t will do .. t pl .. ced in .. running .tream tr .. vel any 
f ... ter th .. n the water it i8 pl .. ced it� provided there 
1, nothing to impede the tr .. vel of eitherf A. The w .. ter 
doe. not move with the ... me velocity in .. l1 p .. rt. of it. 
section, in a runnh�g stream, the central portion always 
running the f ... te.t. Thi. produce ... whirling or rolling 
motion, c .. u.ed by friction on the bottom .. nd .ide •• th .. t 
extend. to the .lirf .. ce .. nd center. Thi. inequ .. lity of 
motion m .. y .. cceler .. te or retard .. ny p .. rticle. of m .. tter 
do .. ting upon the .urf .. ce, .. ccording to their loc .. tlon 
from the center of the .tre .. m, but WIll gencr .. lIy h .. ve .. 
less velocity th .. n the mean velocity of the .tre .. m, 

.. Ithough .. pp .. rently moving- f ... ter th .. n the w .. ter 
ne .. rer the .ide.. If the article .et. deep in the w .. ter, 

.. g .. lv .. nometer like the one de8cribed In SCIENTIPIC 
AHERICAN of September 21, 1889. Now I wi.h to know 
if I could wind it with two coil •• one of no re.i.t .. nce 

.. lid one of ten ohm., .. nd me the re.ist .. nce column 
with it if more re.i.tance be required. A. Galv .. nome
ter. ILre frequently m .. de .. nd u.ed in the w .. y mentioned. 

(3944) Ring T e mper says: Can you tell 
of ILIlY method to test tbe he .. t of le .. d used for temper
ing .m .. ll .teel rinlr. f The be.t w .. y to he .. t the lead 
kettle .0 ... to get uniform he .. t. eaid kettle abont 14 
inches di .. meter .. nd 1� inches deepf A good pr .. ctic .. 1 
tre .. ti.e on c ... e-h .. rdening .. nd temperingf (I .. Ire .. dy 
have Br .. ndt' •. ) A. A pyrompterm .. y be u.ed, but, for 
the temper .. ture required for h .. rdenm£. it i. Ie •• reli .. -
ble than the eye. For be.t work with the eye. the 
furn .. ce .hould be pl .. ced in .. moder .. tely d .. rk pl .. ce. or 
.0 .h .. ded th .. t the eye c .. n judg-e with uniformity of 
theldegree of he .. t required. The le .. d pot .hould be 8et 
in brick work In a rece •• • 0 ... to exclude .. ny light 
from tbe furn .. ce coming to the eye.. Furn .. ce .hould 
be I .. rge enough to in.ure a uniformity of he .. t without 
frequent di.turb .. nce of the fire by redre •• ing. Have 
no .pecial work on le .. d bath. 

(3945) .T. H • .T. 'asks: How is phosphoric 
..cid H.PO. m .. de f How is .ulphurou . ..  nhydride so, 
in .. liquid .tate be.t prepared f If cry.t .. llized boracic 

.. cid H3BO, be he .. ted. bor .. cic .. nhydride B,O, will 
be obt .. med. Wh .. t i. the rea�tion f C .. n you tell me how 
bl .. ckbo .. rd cr .. yon. for .9hool u.e are prep .. red f A. 
Pho.phoric .. cid i. prep .. red by burnlOg pho.phoru. in 

.. current of .. ir.di •• olvini( the pho.phoric oxide in wlLter 
.. nd ev .. por .. t.ing to dryne ••. Liquid .ulphurou. oxide i. 
made by pumping the perfectly dry gas into .. receIver. 
It liquefies .. 1.0 .. t 00 F., at the .. tmo.pherir. pre.Bnre. 
The re .. ction you ask for I. thi.: 2 (H,B03)= B,03+3 
H,O. For bl .. ckbo .. rd .I .. ting nse 1 g .. lIon alcohol (95 
per cent).1 pound .bell .. c. 8 ounce. ivory bl .. ck, 5 ounce. 
dour emery. 4 ounce. ultr .. matine blue. M .. ke �cr
fect .olution of the .. Icohol .. nd ohell .. c before .. dding 
the other .. rticles. Sh .. ke thoroughly. Apply r .. pidly . 
Three co .. t •• 

(3946) L. O. W. asks: What is the kal
Iitype developer. its compo.ition f I h .. ve .. r.eceipt for 
the production of the k .. llitype proce •• of photogr"phy, 
but it i •• however (tc my ment .. 1 conception), very ob
ocure. The developer given i • •  uch: No.1 .. r£. nitr.
Natrium. cit.-Pota .... bichrom� w .. ter ammo. 
No.2. K .. llit.ype developer . ....... ............ ! •• 

N .. trium. cit ........... ............... ... 3jj 
Water ............. . .......... .......... �Xl( 

The printed paper i. to be developed in .olutlon No. 1. 
Wh .. t. lhen. i. No.2 for? Then again a third .olution 
i. "pplied, i. �.: 

Bodlllcitr . .. ..... .. ........ ..... . .... .... lj 
Aqu .. ammon ...... . .. ........ ......... .. 3jj 
W .. ter ...... ...................... ... ... 3jj 

A. No.1 i. the .ilver developing 80lution, No: 2 i. .. 
clearing .olution. tc di •• olve out the iron salts nnacted 
upon by Iiltht. No.3 i. u.ed .. 1.0 a. a cle .. ring solntion 
to di •• olve out the nnacted upon .ilver .alt.. The 
proce •• h ... been modUled by combining in the sen.itiz· 
ing .olntion the silver sal� and developing the 1IIIaae 
with a .olution of bor .. x .. nd water. See partlcalarP .. 
SCIENTIPIC AMERICAN SUPPLEMENT. No. 815, ,... 
18022. 

(3947) .T. C. A. asks whether more coal 
will be required to he .. t .. greenhouse 245 feet long. by 
.te .. m, with the boiler .. t one end th .. n if it i ... t the cen· 
ter of hou.e. A. There should be no difference a. to 
the gro.e amount of heat imp .. rted to the greenhou.e, 
but it might m .. ke .. gre .. t difference in the uniformity 
of di.tribution of (he he .. t. The,po.itioll of the green
hou.e in regard to the direction of the cold wind •• In .. 
hou.e as long as st .. ted, will m .. ke a great difference in 
reference to the po.ition of the boiler. which, for be.t 
effect, .hould be pl .. ced .. t the end mo.t expo.ed to cold 
wind.. Otherwi.c .. central po.ition on the northerly 
.ide I. the be.t pr .. ctice. 

(3948) D. D. D. asks: Is bituminous coal 
or .. nthr .. cite penetrable by .. ir under he .. vy pres.uref 
If .0. under wh .. t pres.uref Will .. ir under pre •• ure 
e.c .. pe through where hydrogen gRtl will f Wh .. t rock. 
and mineral. are .. irproof under very he .. vy pre •• ure .... y 
one to two thou ... nd pound. to the squ .. re inch, .. nd 
what natural or chemic .. 1 prep .. r .. tions. ot compound •• 
such &8 paInt! and varnishes, are impervious to air under 
very heavy pre •• uref A. There .. re very few rock. or 
miner .. l. th .. t if .olid. are not pr .. ctic .. lIy imperviou •• 
The .olid coal bed. hold gas .. nd w .. ter. Tile ... nd· 
8ton� and limestones pass air and water under varioDs 
pre •• ure.. Even cast iron i. not g... proof under 2.000 

pound. pre •• ure per .qu .. re inch. Rubber .. nd v .. rni.he. 
will go f .. r to render the .urf .. ce of porous .tone im
pervion. to .. ir, g .. ses .. nd w .. ter, but will dn .. lly flow 
into the .tone and become porous under gre .. t pre •• ure . 

(3949) .T. R. S. asks: What is the best 
it will move faster th .. n the .urface w .. ter. being I u.hed m"teri .. 1 tc uoe in rep .. irlng flre boxes of locomotive 
ahead by the greater velocity of the w .. ter beneath. boilers. copper or steel pl .. te. where the fire box i. m .. de 

(3941) F. C. F. asks: What form of 
of .teel? Ple .. e e  tell i�e whic� i .  the be.t t o  u ee  and 

. . .. . . 
I 

your re ... on •• al.o wh .. t 1. the Ide .. In putting copper 
bolier I. best �d .. pted WIth ordmary drmg to �urn (pme) liner. nnder tho tube. in the dre box. Would they not do 
cord wood,bOller � hor.e powerf Is electricIty r.on.ld· a. well without copper liner. f A. Always n.e the ... me 
ered more economIc .. 1 as a power conv:yor th .. n other materl .. 1 th .. t the boiler i. m .. de from for p .. tche.. Soft 
method. where the bulk of �ower WIll b� u.ed n?t .teel pl .. te 18 the be.t. The difference in expan.ion and 
further thanliOOfeet trom 

.
• tatlon.f Wh ... t IS next In contr .. ction by chan!!e of temperatnre will m .. ke copper 

economy? A. A fiue bOIler or one WIth very large patches leaky Copper ferule. or liner . ..  re but little 
�ube. i. �e.t for.wood fire. Fr�m .. power plant already u.ed, They ;"ere .uppo.ed tc make .. more perfect 
ID oper .. tl?u .. wIre rope c .. ble I. the . che .. pe.t .method joint .. nd preserve the end of the tube from burninlr out 
of tron.mls.lon for 500 feet. ElectriC tran.mI •• ion I. by their better conductivity of heat from the end of the the cheape.t �or long di.tance. and I . ..  I�o .che .. pest tube to the water in.ide. where .. pl .. nt I. to be loc .. ted for tr .. n.mI •• lon only. 

.. nd i •• o need to a considerable extent for the ntlliza
tion of ",ater power otherwi.e not .. vaU .. ble. 

(3942) J. D. asks: 1. In building a dy-
n .. mo or motor, i. It nece .... ry to h .. ve the Iron di.k. of 
the .. rmature In.ul .. ted from the .h .. ft if they .. re in
oul .. t.ed from e .. ch otherf A. They .honld be in.ol .. ted 
from the .h .. ft. 2. Are not .ome dyn .. mo .. rm .. ture 
core. m .. de by running the di.k. on a thread on the 
8haft? A. We think not. 

�) W. S. writes: I have a resistance 
column .imll .. r to the one de.cribed In SOI1l:NTIJ'IC 
AX1I:RICAN of September 14" 1889. I now want to make 

(3950) W. C. G, writes : 1. I am trying to 
co .. t cork. to make them .. cid proof. What can I use 
In liquid form that will penetrate enough and will not 
be removed when pntting in the bottle. Mn.t not be in· 
juriou. or poi.onons. A. He .. t the rork. in melted 
p .. r .. Dlu w .. ". The ouly objection to this proce •• i. 
that It makes them .lippery, and if the neck of the bot
tle is not cylindrical, they will eometimes ri.e .. nd 
fall oot. 2. Also how c .. n I m .. ke a cheap hard grease_ 
proof article reeemblin/!' marble. or e .. rthenware. not 
reqnlring heat. to monld In forms? Mnat be a cheap 
compoeition and have a 8mooth 8urrace. A. Hydraulic 
cement and water, plaater of Parle and water, or a mIx-
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ture 0 f oxideo f zinc and .trong .olution o f  zinc chloride 
might .. n.wer your purpose. 

(3951) E. T. S. asks how to clean wall 
paper. I h .. ve a I .. rge h .. 11 th .. t I wi.h to cle .. n. The h .. ll 
i. 100 by 50 fcet. The p .. per i. in !!;ood .h .. pe. only 
.oiled by dn.t. A. There i. no better w .. y of cle .. ning 
p .. pered w .. ll. th .. n to wipe them down with .oft cotton 
cloth., better by h .. ud, but c .. n be done witl> .. long 
h .. ndled bru.h to remove the loose du.t .. nd then go 
over with a cloth tied over the bru.h. For .t .. in. nee 
fresh bre .. d crumb •. 

(3952) .T. B. M. asks: Can you give any 
inform .. tion respecting Ihe m .. nuf .. cture of .. er .. ted 
bread f I believe it is .. p .. tent process, if .0. conld you 
give the .. ddre •• of the p .. tentee f A. Aer .. ted bread was 
m .. de by a p .. tented proce .... but the p .. tent h ... ex· 
pired. It con.i.ted in ch .. rging the dough with c .. r
bonic .. cid gas under pressure .. nd then b .. king-, The 
u.e of ye ... t or ferment w ... thus .. voided. 

(3953) C. W. C. says: I have heard it 
.. rgued consirterllbly whether ice freeze. from the top or 
bottom. Which i. correct f AI.o where can I get .. 
chemica! motor with sufficient power to run a sewing 
m .. chine. or better two of them. A. Ice commence. to 
form on the .urf .. ce .. Iw .. y. in .till w .. ter. Anchor Ice 
i • •  ometime. formed on the rough bottom iu .wift 
running w .. ter, in very cold we .. ther. We h .. ve no in
form .. tion of the m .. nuf .. c!.ure or ... Ie of chemic .. 1 
motorl!l. 

(3954) G. E. S. says: We have more or 
Ie •• cold water pipe. (iron) throughout the mill. used 
for hydr .. ulic pulp m .. chine •• we .. re .. nnoyed by the 
.we .. t and drip from the.e pipee. Wh .. t c .. n they be 
coated with on the outside to keep them from .we .. ting 
.. nd dripping? A The .we .. ting-.. nd dripping from the 
pipes i. cau!led by tbe cont .. ct of the moi.t w .. rm .. ir in 
mill with the cold pipe. The ouly remedy i. protec
tiou by .. non-conducting .ubst .. nce ... nd may he .. ny 
of the felting m .. teri .. 1 in use. H .. ir felt 1 inch thick. 
covered with thick paper. i. very effective; or If thoug-ht 
che .. per, box the pipe ... nd fill with s .. wduAt. M .. ke the 
boxes tc h .. ve not Ie •• than 1 inch cle .. r .. nce on in.ide 
between box .. nd pipe. 

(3955) F. S. B. asks how the valve or link 
motion of the English locomotive. i. operated. They do 
not h .. ve .. ny rever.ln£ lever, .. nd how i. it locomotive_ 
m .. kers in this country do not .. dopt the ... me .y.tem.! 
A. The Engli.h locomotive. h .. ve the regul .. r link V .. IVA 
gear, with various modifications and reversine lever. 
The Stephen.on valve ge .. r i. much n.ed In Engl .. nd 

..nd the United St .. te.. Our locomoti"e builder. do not 
go b .. ckw .. rd. The be.t v .. rve ge .. rs .. refound on Ameri· 
can locomotives. 

(3956) G.-The duty on lenses is 45 per 
cent of their invoiced v .. lue. Good. are .old che .. per 
in Engl .. nd.becau.e the expen.e of I .. bor i. Ie... A len. 
m .. y be imported as a tool of tr .. de by a photogr"pher, 
he curyi1lg It with him, without pllying duty. 

(3957) .T. A. H. writes: On page 386 of 
December 19 number of SCIENTIPIC AMERICAN there i. 

.. n .. rticle he .. ded .. Inten.e Cold." What i. the meaning 
of ab.olnte zero? A. Ab.olute zero i. the point at which 
the kInetic motion of the molecule. of m .. tter. to which i. 
due wh .. t i. ordin .. rily t�rmed heat, cease .. .. nd when 
the molccnle.lcomelinto perm .. nent contact with e .. ch 
other. It i. pl .. ced .. t -2730 C. or -4590 F. 

(3958) T. V. M. asks: 1. Could a sub
m .. rine torpedo bo .. t (lOOX20. cigar .hape) be run 42 
hour. by .. n electric .tor .. ge battery. there being fiu;d 
to flll the cell. on board the .hip? A. The bo .. t could 
be run 42 hour. with .. sufficient number of cell •. Extra 
fluid would not be required .... there i. no senoi ble w ... te 
of the fiuid. 2. Wh .. t i. the gre .. test .peed .. nd the 
longest time of .. n electric .torage b .. ttery running a 
boat ... nd .. 1.0 wh .. t i. the expense? A. We h .. ve no 
record of the longe.t time .. nd gre .. te.t .peed. Tbe pOI!
.ible time would· depend on the c .. rryini( c .. p .. city of the 
bo .. t, while the .peed would be snbject to the .ame limi· 
I .. tion. a. tho.e of .te .. m·propelled bo .. t.. The expense 
depend. 00' the method of usinlr the power. the co.t of 
running the prime motor, .. nd other condition •. 

(3959) S. W. T. says: I have a steam 
g .. uge th .. t comes b .. ck to the pin when ste .. m i. down, 

..nd when it is exposed to fro.t .. nd .. fire i •• t ... rted, the 
hand will gr .. du .. lly ri.e. .ometime. to 20 I b ••• ome
time. to 60 lb. Then in .. few mlnnt es .. fter the fro.t i. 

..II gone the h .. nd will come b .. ck t o the pin. and .tart up 
.. II right when .te .. m 1. up. Please give me a good 
..rithmetical rnle by which I c .. n determine the di.
t .. nce ap .. rt for .crewed .t .. y bolt .... nd the di .. meter of 
.t .. y bolt.. A. The pipe connection. to .. .  te .. m gauge 
.hould never be allowed to freeze or b .. ve w .. ter In them 
when expo.ed to fro.t. When water i. frozen in the 
connecting pipe. the g .. uge h .. nd will move by the ex· 
p .. n.ion of the .. ir .. bove or next to the diaphragm by 
the ch .. nge of temper .. ture in the boiler room before 
.te .. m i. m .. de ... nd when the ice melt. in the pipe the 
h .. nd will move b .. ck ... de.cribed. Sometime. when 
the water has .. ccumul .. ted to to(! gre .. t an amount, the 
gauge di .. phr .. gm or .prinlr (it & Bourdon) will bur.t. 
An .. ir cock .honld .. Iw .. y. be pl .. ced .0 as to dr .. w off 

.. II water from the gau!!;e when li .. ble to freeze. The 
usual practice for w .. ter leg .t .. y bolt. i •• for di.t .. nce, 
6 in. to 5 in .• according to the pressure .. nd thickne •• of 
"he iron. For the .ize of the bolt, .qu .. re of the di.
tance m ultiplied by the pres.ure, .. nd product divided 
by 4.000 equals the are .. of the bolt. and for a given 

• /4.000 DY area 
.ized bolt 'V .---� = di.tance .. part center 

pres.ure 
tc center. 

(3960) E. S. writes: 1. I wish to wind 
the dyn .. mo de.cribed In SCIENTIFW AMERICAN SUP.
PLEMENT. No, 600. as .. .  hunt m .. chine. What .ize and 
how much .honld be nsed on F. M. to Kive the proper 
resi.t .. ncef A. Con.nlt the de.cription of the Edison 
dyn .. mo in SCIENTIPIC AHERICAN. vol. Ixv .• p .. ge66, for 
point. on shunt·wound m .. chine.. The deld magnet 
.hould have 14 time. the resl@tance of the armatnre. l!. 
I. not the core of iron wire more efficient than the one of 
iron washer8? A. There i. little or no difference. 3. 
To settle an argument, the me8nln� of the term ampere 
honr? A. A current of 1 ampere for 1 hour; � ampere 
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