
�u�iut�� mut �tr�ount. 
The Charge for insertion 1tnder thi8 head is $1 a Line. 

Nickel Plating-A superior,wtlrranted mode 
for sale and references given by..1. Scheller, c. 0, Drug
store,1:�2 Eldridge St., �ew York. 

Foundry and Machine Shop for S,de. For 
partlcular8, nlll!rel'\s Bodine & Lohman, Jetl'erRon City, 
.'10, See a{l\'crtisemcnt, inside page. 

Plow handle bt'nding apvaratllb for sale. 
Address E. :'1lar.:i!lall & Co., Philo, Ills, 

j.'O!" the hest Gold Pt'ns, send to C. II1. Fisher 
&, ('u.,102 Fulton St" Xew York. 

.\ l)Prf('ct working Potato Planter and Cut
ter for Sale. Address L. J. �ewbcrll, K.inston, N. C. 

Vl'rtical Tuhular Boilers-All sizes. Send 
for pritc list before purchasing. Lovcgroyc & Lo., 121 
Sontll Hh St., Philadclphiil, Pa. 

Pulleys, �haftiJ\g, Adjustable Hangers, &c. 
Senft for Price LIst to Tnlly & \Vlldc, 20 Platt St .• X.Y. 

\Voolen and Cotton Machinery of everv tle
scription tor Sale by Tully & Wilde, 20 Platt St., ,,'. Y. 

Lithographer,;, plpase address, with sam
ples ao(1 priceR, Surry Pub. Co., l\lt. Airy, N. c. 

For Leather Manufacturers-Rights for 
Sfllc of a new patent proccsB of Coloring Le1lther : most 
delicate colors; from Ie. pcr skin up. For particulars 
a(\(lrCSB .John Koppitz, 1 Staeller PL. Doston, Mass. 

�tealll Engines-8per-ial Machinery, 8haft
m;!"Pullcys & Ha!1gers. D. }<'r[sbic&'Co.,�.Ha.vel!,Ct. 

r,. &J. \V. Feuchtwang-er, :i:) Cedar St., N.Y., 
.\i:\ a u facturers of Soluble li la�8. W ater {jla�B or SIlicates 
uf ;--uila a.nd Potash in all forms and qaant! tics. 

Pat. Double Eccl'ntric Cornice Brake, m'f'r! 
hy Thomlll'! & nobln�on, CiUll., o. �';(>ll(l for- Circular. 

j)"an's Steam Pumps, for all purposes; Ell
gi nes, Bollen;, Iron anti Wood "�(Jrklng :',lachIIJcry of 
<\11 descript1ons. lV. L. Cha��e & Co., 93, i)j,!)7 Liberty 
!--.tl"(,rT. Xcw York. 

�to\'e Pattprns to ortl,)r-Also, for sale a 
Ya.ricty of new Styles. E. J. Cr1dge, froy, X. Y. 

'I're"tises on "Soluhle (na�s," $1 per eopy ; 
on" ':\iel"d," 50e. per copy; on" Gems," $�1.21 per copy: 
on" Fermente(l Liqnors," �,3.1·2 per copy. ::\lailed free br 
l�, & J. 1,Y. Fcnehtwangcr, 5,j Cedal' St., :\ew York. 

'remples and Oil Cans. Geo. Dl'llper & Son, 
Hopedale, �labs. 

\\'antf'd-A good Seccmd hand Drop of mc
(Hum size. Addrcss P. O. Box 2,253, NewHaven, Conn. 

�\Iining, 'Wrecking, Pumping, Drainage, or 
rrrlg.l.t1ng Machinery, for sa.le or rent. See adv(.rtlaeruent, 
Andrew's Patent,inslde 'Page. 

Abbe's Bolt IIIachines and Palmer', Power 
I1:Ul1mers a specialty. S. C. For�aith & Cu., �Ianches
ter. �.Il. 

Partips ha\'ing- a small shop ",ith :':0 horse 
water power ,In Connecticnt,for Sale very theall, a(hlrms 
Willi full particulars, Box 31.31, New York. 

" Superior to all others"-for all kinds of 
work-L1met & Co.'s French F iles. They are better, 
foI";:.!'ed, hetter cut, better tempered, and cheaper than 
Engllsh Illcs. Semi for Price· List. Homer t'oot & Co. 
;')olc agents, 20 Platt St., �ew York. 

Price only three dollars-The Tom Thumb 
Elcctrlc Tclegraph. A compact workmg Telegraph ap 
paratus, for 8endlng- messages, making magncts, tI e 

electric light, glylng alarms, and various ot her pllrpo� s. 
Can be pu t in operation by any lad. Includes batt ry, 
Key and wires. Xeatly packed and sent to all part of 
thc world on receipt of pricc" F .  C. Beach & Co. ,

'
�60 

Broadway,cor. 'Varrcn Sr.,Xew York. \ 

Hue's "Little Hiant" Injectors, Cheapest 
,lnd Bcst Boiler Fecder In the market. ,"V. L. Chase & 
Co. , £13. £15, 97 Liberty Street, �ew York. 

L & J.\V. Feuchtwanger, 5.> Cedar St.,X.Y., 
Importers and :\Ianufactllrcrs 01' Chemicals for �Iechan
tcal arts. 

By touching- ,lifferent hut tons on the desk 
of the manager, he can communicate with an,· pcrson in 
the establishment without leaYlng hl� scat. The Minia
ture Electric Teltgraph-Splendid for offices, factories, 
shops,dwell1ngs, ctc. Price only ;f5, with battcry. etc., 
complete for working. :\lade b y F. C. Bcach & Co., 200 
Broadway, corller'Varren St., Xcw York. The SCientific 
American establishment, Xew York, is tiUed with these 
llstrument s. 

Brown's Coalyard Quarry & Contractors' Ap' 
pl:i.ra tUS for hoisting and conveylngmaterlal by '!"on �abje. 
W.D.Anrirews & Bro. 414 Water st.N. Y. 

Partie� needing estimates for Machinery 
r�f any kind, call on, or address, W. L. Chase & Co., 
33, �5, 1)7 Liberty Street, Sew York. 

Iron Ste,,-m Boxes for Stave Bolts & Veneer 
Cutting )1achlnes. T. n. B<lfley & Vail, Lockport, X. Y. 

Boult's Unrin,'ed Paneling, Variety }Iold-
1:1;:; and DO'/etalling )1achtne. 'lauutactured by B'lttlt.' 
Crf;:.\i: .Machinery Company, Battle Creelc. �I1ch. 

For Bolt Foq::iug }llichin�,s, Bolt Holding 
;;;�'! to upset byn!-lnd. �1. R, Abb�, �'a.[�che�ter. �.H. 

Partner:; \\'antcd-\\'e \"'Ill! to tincl one or 
1",0 g-oori f·al'f!-rull\JaIl�l.L!:('r� who have ('a�'lt'll, to buy an 
1l1\t'rCbt in j·IU,\Cl"lb J11g �I:l,ldy CO:1l, h.'ilvy Timber and 
!"arm l::\IHl, who �'II:tll l'upcriIltt'ud tilC F,Il"Jlling, a S:lW 
.\1111 awl Co:\.1 Bh:llt. �afe lllY('�t!lH'il t. �('e" [ron A�e" 
fu!' .Jan" 187-.1. ..i\.!11Irl'88])0 h.>;,'hutz & Allen(\, D:'I)::,'vtJlc,Ill. 

:�or Solid E �"'1ery VJbi�PLS and .\la�hi1!t:l'y l 
BU '1 to thr� ellio1J. Swne CO. J.' .,,1 GI,. �b .; ,., h:r �lrcul�;. 

;t�lr l',,-'st P:·n.�f'e8, ])j.\"j,� leU J:I'n.:.tt c�� 'l'w�jt..! 
gil:-.6 & "lV!lllalt.l�, ''::01'. (If Plvrn,":i.Hh � ,T1I")',Rl·,_f)J.:,./n,.tS.i 

Hydraulic Presses and J<,ek�, n�w ".Ltd "ee· 
:'" i l'��r.d. E. L5'un, 470 Grand Street. Sew Y,,:,:k 

bream Fire Engines, RJ. Go uld,X ewark,N .J. 
Peck'� PatelltaDrOT' Prep�, For circulars, 

�d·�!'CS!) Mtlo,lJeck ao .. Ntw Ha.ven. COllTl. 

Small 'rools l!.ucl (h,ar Whee Is f('lr l\1odels. 
L1�1. tree. (ioo[lnow & ,YJg-h tman,21 Conlhi Il,Uul"ton,�ls. 

All Frui t-can Tools,Ferracu te,Bridgetol1,N.J. 

1,at1>c'8, Planers , Drills, Milling l!.'Jd Index 
1\�<\('ht!H 1. (�ro. S. Lincoln & Co .. Hartforrl, Conn. 

Diamond Carhon, of all sizes and shapes,for 
drilling rock, "awing stont', and turntn� emery wheels; 
HI�o Glazicrs' Di'lIllUllCls. J.Dlckln�on,Gl :Saii'�au St.�.Y, 

\'0 in�oll\'enience is 8\'er fclt in wearing the 
:\I'W Elastic Truss which retallls the Ruptur(', night and 
dar, tlIl cured. Sold cheap by the Elastic Truss Co., 683 
Broad\yay, Xew York. 

Proteet your Buildings-Send for testimo
llials. S. Y. Srate Roofing Co., 6 Cedar St., N. Y. 

Drawing's,:>iodels,Machines-All kinds made 
to o.-der. Towle & Un�"r Mf'g Co.,dOCortlandt 8t., N.Y. 

For Solid Viroug-ht-ircn Bear'!8, "'M., \lee ad· 
vertlsement. Address Unton Iron Mm., PlttslJUTgb,l'a., 
for lItbograph. etc. 

�mtritau. 

A. O. F. asks : Is it ever necessary for a lo
comotive slide valve to lift from Its seat, either on sud, 
denly reverslllg" the euV'ine, when running down grade, 
orfrom any other cause? And If it does lift from its 
se!l.t, what causes It to do so? How much must It lift 
under th� most extreme circumstances? 2. I have lately 
made improve:.nents on the balanced slide valve which I 
had patented tnroughyour agency. Will it be necessary
in order to secure the 1mprovements bya patent, to have 
a reissue of the ortglnal patent, or can I secure the im
provements by a separate patent? A. 1. The valve may 
rise from its seat whenever the pressure underneath is 
greater thall that on top. A very slight 11ft would equal· 
Ize the pressure on the two sides. !i:. It is not necessary 
to have a reissue. 

S. G. F. asks : With what substances can I 
pack a nIter to run about fifty barrels ()f water per day? 
We are much troubled with muddy water and have tried 
charcoal and gravel with no effect, as they soon clog up 
on pp.ssing this amount of water dally. A. If your wa
ter is very dlrty,it will be well to have two filters, so 
that one can always be kept In operation. It may be that 
your present filtcr is not large enough. 

H. L. H. asks: 1. How can I take the gold 
otl' a silver w:itch and chain which have been gilded? 
2. How can I harden brass, Bih el' or gold wire? 3. 'Vhat 
will give gold Its natural color afterbein� heated? 4. 
"'hat will eat steelscrewsout of a brass or nickel watch 
movement, without injury to the movement? A.1. 
Probably by frlctlon. 2. By hammering. 3. Polishing. 
4. We do not know of anything that will answer. You 
mightdissolve the other metals away from the screws. 

:lVI. II. P. says : In our old almanacs, we al
ways found the sun to rise and set at 1 00'clock twice du
ring the yt':lr, in �Iarch and September. But In the al'  
manacs of the lust two or three years it has varied 1� or 
20 minutes. Is this variation due to a. lault of the al
manac maker, or has there been variation In the sun's 
rising and setttng during the last few years? How much 
variation is there In the time of sun'srisingand setting 
on the d...tes of January l,18G6. and January I, 1873? A. 
A calendar year exceeds the true solar year by 12'38sec
onds, so that there is an error amounting to one day In 
3,866 yesrs. 

"V. J. B. asks : 1. Why should a fast motion 
engine haye lead,and why not use the cam Instead of the 
eccentric? Does not the lead work against the engine? 
2. If a boiler is not large ellough, will a steam drum of 
24 inche!:l diameter and 8 feet length increase its capacity 
more than one 18 inches diameter and 4 feet length? A. 
1. Lead bas the effect of preventing shocks and jars. The 
eccentric is a cam. 2. Increasing the size of the steam 
drum would Increase the steam room, but would proba· 
bly have no e1fect on the steaming capacity. 

J. E. H. L. asks: 1. \Vhy does extending 
the arms above the head stop bleeding from the nose? 
2. Why docs pressure on the upper Up just below the 
nose prevent sneezing? 3. Why does a woolen string 
tied around the leg a bove the calf prevent cramps? A. 
We are not sure that these statements are facts. 

P. J. D. asks : 1. Can I learn phonography 
withuut assistance? 2. \Vhat instrument must lllsa to 
engrave letters on coftln plates and other plated goods? 
3. How can I make gold leaf stick to glas'!!? A. 1. Yes, 
with constant practice . 2. A burin ppeclallv made for 
engraving on metal. 3. Use best rum 31 pint, Isinglass 
J4 oz. �lake a solution of these, add }f pint dlstllled wa
ter,and filter through linen. This size required 24 hours 
to dry, after the gold leaf Is applled. 

E. J. O. says, in reply to A. D., who asks 
how to fill a dent in an iron cylinder with lead: Clean It 
well, and tin It over In the usual way (using muriatic 
acid) with a soldering Iron. and melt In a llttle solder. 
'"I frequently stop holes 1n cast Iron patterns In that way 
with good success." 

T. D. H. and several other correspondents 
aFlk: How call I make a cement for use In putting an 
aquarium together? A. Use equal parts, by measure,of 
litharge, plaster of Parts, fine beach sand, and powderert 
rosin. When wanted for use, make Into a putty with 
boiled llnseed 011. 

J. asks : 1. What is the hest and most ef
fective plan of furnace which a poor man could erect in 
GIrder to smelt fromfifteen to twenty tuns of lead ores 
per week, and run the same Into pig? The lead ore COD
hlns from forty to sixty per centsllver. A. We cannot 
give you definite ad vice without knowing more �f the 
matter. It IB betterfor pl:trtle� who h�Lve professional 
worK of this kind to take It to men who make a special· 
tyof such matters. 

W. T. V. asks : 1. What kind of material 
or sizing can I apply to cloth or woohm good� to smooth· 
en the surface, stillen the fabric, and, at the same time 
render It waterproof? 2. How can glue be prepared s� 
that It Will remain liquid and fit for Uf:le when cold? A. 
1. Moisten the cloth on the wrong �tde first with a weaK. 
solution of Isinglass, and when dry with lin Infusion of 
nut galls. 2. A little nl'.ric acid fielded to a solut1on of 
gluc will prcYcntits gelatinizIng. 

R X. asks : How much power is gllineo. by 
ul·dug stcel packing instead. of rope packing for a cyl1n� 
dcI', if any? 2. Can steel pack1ng be used Instead of 
rope after having used the latter for several years with
out hfl.vlng the cylinder bored? The cylinder appears to 
bc pretty smooth and true. A. 1_ 'Ve could Ilot anbwer 
thc question without more data. 3. \Vc suppose so, but 
cannot tell definitely ,as persolls' ideas may differ about 
the meaning of" pretty SlllOOth and true:' 

R. L. asks : 1. How can I cement whalebone 
to wood? 2. In wh�t is thc Fahrenheit thermometer 
sUDcrlor to the Reaumur and eentlgrade Instrumen ts? 
A: 1. Take Isinglass }i oz., water 40zs., let stand for 24 
hours, and evaporate In a water bath to 2 OZB,; add rec
tlHed spirit 2 ozs., and strain through linen j mix While 
warm with a solution of 40zs. best gum mastic In 20zs. 
rectified spirit: triturate with powdered gum ammoniac 
1 dram) until perfectly incorporated. 2. The use of the 
dUl'erent kind'd Is a matter of custom onl}. Fdhrenheit 
believed hlB zero to be the point of ab-,olute cold, an/ 
idea which Is now known to be widely erroneous. t 

J. A. F. will find the following compositiol/. 
good for journal boxes: Copper, 24 lbs.j tin, 24lbs.j and 
antimony, � lbs, Melt the copper first, then add the t1n, 
and lastly the antimony. It should be first run Into In· 
gots, then melted and cast In the form required for the 
boxrs. 

J. "V. and other querists for books on at
mospheric electriCity wlllftnd the subject treated In any 
good text book on physics. Lyon's '"Treatise on Light· 
nlng Conductors," and Phln's "Ltghtning Rods,andHow 
to Construct them," will probably be useful to you. See 
our advertising columns for bOOkseller's addresEles. 

A. �. asks: How c a n  I solder broken chis
els, files, etc., together? A. Clean oft' the ends by filing, 
and upon the joint lay a thin strip of sheet brass. Cover 
the part with a paste of clay, free from sand, to the 
thickness of one Inch, the coating being 4 Inches along 
on each slda of the joint. Dry slowly near a fire, and 
then heatto a white heat In a bla.st, whereby the clay 
vitrifies. (;0(:)1 veryslowly, and knock ot! the clay. 

J. P. asks : 1. Is silver coin pure enough to 
plate with without rrfinlng? 2. What Is rotten stone? 
3. ,"Yhat Is Bath brick, such as electroplaters use for 
cleaning work? 4.  What Is water of Ayr stone? 5. Is 
there anything that I can put upon the surface of glass 
to render It a conductor, so that I can platc It? I want 
the surface of the plate when removed from the glar's to 
be as smooth as the giass upon which 1 have plated. I 
can use plumbago, but I am afraid it wtll make the sur
face rough. 6. 'Vhat is the best composition for brass 
gun barrels? A. 1. Yes. 2. It Is a native polishing pow
der, composed of Infusorial silica. 3. A polishing mate· 
rial, made in Engiand, and sold In bricks. 4. A kind of 
hone, found in Scotland. 5. Tryglldlng, as described on 
p. 250, vo1.29. 6. Copper 90 ' 5  parts, tin 9'5 part!!. 

Smoker can lllend h i s  amber mouthpie ce 
by smearing the parts which are to be united with ltn
seed oil, hold the oiled part carefully oyer a hot cinder 
or a gas light, being careful to cover up all the rest of 
the object loosely with paper; when the oiled parts be
comc 1\ lIttlesticky ,press them together, and hold thf'm 
so till nearly cold. Only that part where the edge� are 
to be united must be warmed, and even that with carc, 
lest the form or pollsh of the other parts shonld be dis
turbed; the part joined generally requires a little reo 
pollshillg. 

J. H. S. asks : "Vhat arc the dimensions of 
the interspaces of the wire gauzc used In the manufllc
turc of Dayy's safety lamps'? A. One thlrty-eixth of an 
inch = 112DG holes to thc square inch. 

J. Ii M. says: 1. I think there is some mis
take ill the answer to Y.E.'s question on horse power of 
an engiJle in No. 22 of your vol. 29. You say6:3'(jx70x63 
X2X 16+33000X12. I think the last sign should be to divide. 
2. Two of us are in dispute about.the horse power of an 
engine. Diameter of cylinder Is 16lnches,length 30 Inches, 
working at 100 revolutions per minute with apressureof 
90 lbs. to the square inch. We leave it to your decision. 
A,1 . In the example mentioned, the stroke of the engine 
Is taken in inches. These must be reduced to feet-or, 
In other words, the fraction must be divided by 12. It Is 
a general principle that multiplying the denom1nator of 
a fraction by any n umber has the etteet of dividing the 
fraction by that number. 2. If an engine should give an 
Indicator diagram In accordance with the:data sent. the 
indicated horse power would ue' 201'OGX"OX5Xl00+3:3,OOO 

=91r\· 
F .  M. H. asks : How can I find a rule for 

the heating surface and horse power of steam boilers? 
I think the following Is Incorrect, It .ppl1es to tubular 
boilers only: Two thirds the Circumference of all the 
tubes, multlplled by the length, w!ll give the heating 
surface, and every 15 square feet of heating surface will 
be equivalent to one horse power. A. The practice of 
different makersvarles so mUCh, and there are so many 
ways of rating the horse power of a boller, that we can
not give you any definite rule. 

"Y. A. C.-We cannot answer your question 
as to pumps in a coal mine from the above fiata. l)ndcr 
Rome Circumstances, wc think that the prel-)�ure in the 3 
inch pipe would be increased. 

E. M. J. asks : How can I gild a small wood
en ft.ower stand? How can Borne portions be made 
bright, the rest remaining a dean color? A. Rub the 
wood smooth and prime with glue size, then put on two 
coats of 011 paint and one of fiattlng. Smooth over, 
when dry, with wash leather. Put on gold size; and 
when it is sticky to the touch, it is ready for the leaf, 
which put on carefully and dab with cot tun wool. A 
thin transparen t glazing CBn he used to deaden the gold 
In places. 

W. '1'. says : 1. We have in our factory a 
sectional boiler which hU8 been in constant use for 
about three and a half years. The capacity Is ftfty horse 
power, Bud It is a t all times under a pressure of ninety
five pounds. It has commenced to leak badly In three or 
four of its connections. The leaks are directly over the 
fire. ,"Vhat can I use to stop them '( 2. Is there any dan
ger of rods which rUll throu,5th tubes rusting oft·? If so, 
what would be the effect? 3. Do you consider such boil
ers perfectly safe? 4. "'J'e blow ott once a week. Should 
the boiler be examined Internally? If so, how often? 
The water Is taken from a natural resen"olr, and Is both 
Bofl and clean. A. 1. Probably it will be necessary t o 
replace the leaky sections. though possibly you may be 
able 10 face them off. It wouln be well for you to ad
dress the makers of the boiler. 2. We scarcely think 
there Is much danger. 3. Ai safe as any similarly con· 
structed boiler . . 1. 'Ye should suppose that once every 
three or four months would be quite sutHclent. 

A. L. A. asks: Are not portable engines 
much more lIsble to get out of order and give trouble 
tlun statloRary, and does not the heat from the boller 
cause unequal expansion of the different parts of the 
work, hence loosening the joints, etc.? A. If proper 
provision is made for expansion, we think that porta
ble eng-incs can be mq.de qutte as durablc as stationary 
engines. It 1s trne, however, that there arc difficulties 
In the arrangement, and hence some builders place their 
portable engines on a separatc support. 

C. D. C. asks: 1. \\ihere can I get a very 
po,Yerful magnet'? 2. Are magncts durable? 3. Which 
has more attraction for a magnet, a point or a fiat sur
face? 4. What 1s the farthest distance a� which a power 
fnl magnet will 11ft an ounce weight? 5. Wllat ditl'er· 
ence is there between a magnet and a lodestone? A.1 .  
From any good milker of ptnlosophlcal apparatus. 2. 
Yes, with proper usagc. 3. ,\Ve suppose the magnet will 
attract either wltn equal Intenslty. .1. This could only 
be determined by experiment for any particular case. 5. 
One Is a piece of metal which has received Its magnetic 
force from another magnet, the other is iron ore whICh 
has magnetic polarity. 

W. asks : What is (he rule for f'omputing 
the n umber of tuns of ice contained in an ice house, the 
length, wl�th, and depth bcing given? A. Calculate the 
numberof cubic feet In the Ice house, and divide by 
thlrty·ftYe. This gives the number of tuns of Ice that 
the bulldlng w!ll contain If It be closely packed. 

G. A. H. asks: How do you determine the 
diameter of a steam chest for a roll yalve engine? 2. Is 
the roll valve more economical than the slide valye? 3. 
Do you know of a gnod book whlch treats on thA roll 
valve? A. 1. It w!ll depend upon the width of ports 
and travel of valve. You will find dimensions of these 
aid down InanystanLlard work on valve motion. 2, We 

do not know of any tests which have been ma.de to de � 

termlne the relative merits of the two styles of valves. 
3. N one that treatA of this, "peclally. 
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G .  O. asks : Has any account of the gO\'crn
ment bOiler tests at Sandy Hook and at Pittsburgh been 
publtshed? A. The experiments are Incomplete, and 
probably the detailed report will not be rendered until 
further tests have been made. 

H. P. asks: Is there any known Rulmtance 
that clln be put In with har(l cast Iron when it Is being 
melted, to make a soft casting? 2. Has therc becn a ro
tary steam engine invented that 1s practicable? It not, 
would the Inventlon bc of usc? A. 1. \Ve think not. 
2. Ycs,but there is �rcat room fol' improvement, anti 
the Invention would bc of great value. 

E. B. asks : 1. Bv what lIIl'anR waR accurate 
alignment of the IIoosac tunnel :1ttaiued? 2. It is pro
Dosed to cut a tunnd between hllglall(l ,u�d France. As 
the opposite shores !t.re not in sight of each other, Will 
you explain the manncr of makillg" the suryey? A. 1 .  
W e  supposc i t  WdS done b y  rllnnillg t h e  1 ine accurat ely 
across the mountain, and theu transfcrrillg" it hy means 
of angles or bearhll�s. 2. In running" a line between En 
glaudand France, If Rtatiolls suitable for triangulation 
could not be found, it mtght be Ilece:-:Hal'Y to lise UIlOYS, 
or some slmllal'device, to locate intcrmediate 8tatiolls. 

G. S. 'T. says : I wish to line steam hox(·s. 
for steaming stave bolts, with some material, such as 

roofing telt or sail can vas, and woulLt like to know if 
there IE! any kind of paint which 1 can apply to It which 
will resist the actloll of the steam. I use both cxhaust 
and live steam. Thcrc wtIl be a lining of boards to pro· 
tect the canvas from injury. A. Perhaps marine gluf� 
will answer. In reply to your othcr qucstion, see our 
ad vertising columns. 

W. T. T. asks : What'is the g-1'('[1t(,81 pow('r 
that can be attained hy u stepl spring, as used in clock.-, 
watches, etc., antI the greatesL number ')f ('\'olutlons 
that could be appUed to Fll1ch pOWt�r, before i t br'co1l1es 

exhau�ted? A. Thisque ... tifJn i8 too inrklillit('. �pl'ings 
could probably be made of any de�ire(l po';rer. 

W . L .  asks : In burn ing' the cotton dURt pro
duced Jn extracting wool fro ill COttOIl fabl'lc8, which is 
Impregnated with oil and sulphuric acid, will thc fUIllPs 
have a tendency to harm thc tubcs of a boiler? A. ,"Va 
suppose this is a matter that could be bcst determined 
by experiment. 

C. McC. asks : 1. If I place mv {mgine 011 
either center,should the cccentrics be set�Ro that the lead 
wiUbe the same when the lint Is shippcd to back, as It 
iswhenshippe.1 to go ahead? 2. Is t?llo\v the be!oot lu
bricllnt for cylinderR, If steam Is made from alkalille 
water? 3. ,"Vhatls the bestpackin�forexpansion joints? 
4. ,"Vhat Is the best thing to put on an enginc to keep it 
from rusting whenshut down for Winter, It being ex
posed to damp? 5. ""'hat will wrought tron pipe cx
pand In length In proportion to size? A. 1. This can
not generally be done. 2. Probahly oil wouldbc better. 
3- Hempis commonly employed . . 1. _\ mixture of white 
lead and tallow. 5. 1,Vrougflt Iron expands about _} of 
its length, on being hcated from 3� to 'J12o Fahre�l�

'
eit. 

J. B. II. asks: 1. What is peat and how can 
It be distinguished � 2. If anything without fert!llzlng 
properties is spread on the ground, why does it Improve 
the SQtl? A. 1. Peat is a mIneral fuel, retaining many 
of the characteristics of its original ve�eta ble struc
ture. 2. Nearly all organic matter furnishes nourish
ment to the plants by Its dccomposition, and hence 
cannot be said to be without fertilizin� propertle�. 

J. S. S. a�kH : lIas a lO('f1lnoth'� finy �.!Tcatel' 
pressure orwelght upon the track when exer'nng hcr 
fullforce to bring a train into Illotion, th�lll shc has 
when standing at rest? A. :\0. 

J. X. P. says : Auchincloss, on page ;la, 
gives the descriptIOn of settmg the eccentric to cut oft· 
at an angle of 1500, and says: H By c!lrrying the erank t o  
the 150g position w e  observe that the port, S, remains 
open a distance� C," (whlch, by the waY, ls wrong; for 
the valve ought to be as near the seat, C, on the right as 
It II! now to the bridge on the left) Hand the most ready 
means of closing It Is to lengthen the valve facc the dis
tance, 1." Furtheron, he says: "But on referrlngto Fig. 
6, it Is clear that no such addition can be made without 
necessitating a change also in thc er'centric location for 
it would render the admiSSion 300 too late. Hence ' we 
must unkey the eccentric, advance it 300• and refasten 
It." It is to this that I want to call your attention. He 
says he wants a cut-off at a crank angle of 150°; and he 
carries the crank to that angle and lengthens the valve 
face whatever it lacks of mecting the seat. I would ask 
if he has not got the cut-off where he wants It to be 
Without advancing the eccentric at all. I am not taking 
the admission tnto consideration. Xow if he moves his 
eccentric forward 300'", in order to get the admission at 
the proper time, does he not get a cut-oft· 300 before the 
crank gets to 1500? It certainly seems so to me. A. 
We have looked over the passage in qucstion, and the 
au thor's statement appears to be correct. ::\lake a model 
with two pieces o f  paper and try thc rule. 

J. P .  Jr. asks: How is pllllllbag'o applied as 
a lubricant on wood? A. ::\IIx it with tallow. 

G. S. asks : 1. Is thereanv work on h vdrau
lIcs wherein I can tind rnles to caiculate the diameter of 
pump plungers, ourted to any diameter of water ram',J 
I have a 20 inch ram and a 1 inch plungcr; will the Ram� 
plu[l�erdu for c. 3 1nch ram, keepjng the l1UmlHi at the 
samc rate of flpeed, etc.? 2. I hfl.ve hacl oC(,lls;on to 
chang� a large ramf o r a  small OIH'. and I {!o not .�ct h:df 
thc power. Why Is this so? A. 1. You wlll llnd the bub
ject treatecl undcr the head of' hydrostatiC's in allY good 
work on physics. See Ollr advertlRing colUmns for boo!i

seller's address€s. 2. Yonr small ram Is not soPowe�' ful 
as the large OIlt', becausc thc pressurE', other thing-s be
ing equal, depends oa the relativc siz�s of the ram and 
plunger. 

G.:lI. '.V. �a.\'8: I 11,1\'C a t",d\'(' 1")]'.'(1 power 
portable bnilt�r, which I u:;oe tor heatin� pnrpose sand 
running a Sin all en.�lne. I only run thp. engillc once n. 
week. Do YOll think that,i[ I brick thl' furnace up With 
one laycr ot fire hrick inside, I coulo. I�cep st(�am uJl 
easier and kcep the tirc all night? A.; Yon miglit in'p]I 
up steam more economically. 

J. H. F. sa�-s : 1 ha\'e two hoilprs ;i x 16 
feet, each contalnlngS\) four Inch flueF!. The g-rates arc 
4 feet 7 Inches In length. The watEr tllat Rupplit's thc 
boilers is hcated by th(� exhaust stcam from engin Cl", 

passing through a heater and lime cxtractor, tind O)(;n 
Introduced Into the front end of bollen. Thc btter are 
perfectlr clean, and yet the plates o\'er the fire hag 
down from 1 to 3 lnches. They havc baggert thc same 
way when water was pumped into the mud dl'um. Boil
er makers here do not scem to know the cause, and 
thelroplnions vary accordinglr. One th1nks the Iron 
too thIck (%); another that there is too much IIPatmg 

surface, not allowing the water to circulate freely, and 
another, who thinks his opinion infallible, claims that 
the oil from the engine £auses all the trouble. 'Vhat is 
your opinion as to the cause? Do you think oil would 
have any such eft'ect ? A, If there Isno scale der,mstted 
on the crown sheet, we ima.gine that tile ilracmg 18 1n· 
sufficient. 
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J. & T .  G. say : In barning bricks, we find 
that,  by mlxinganthr9.cite eoal dust with the clay, the 
bricK� are liable t o  s W I�l l ,  many of them presenting the 
appearance o f  large doughnuts. When broken , they 
have a dark gray metallie appearance, and are herd 
and brittle. It i s  u s u 'llly said, when this hap· 
pens, that the fire has been pushed t o o  rapidly. No 
doubt tnis is true to a eertain extent j for i f  the fireR are 
kept low untLl brick� a.re well heated, there is little or 
� 0 danger of it happening. But it is not absolutely true, 
because brickg that are in immediate contact with the 
nre will usually escape this swelling, w h i l e  others, far
thest remo'\'ed froll1 i t ,  will swell. 'Ve t,hink that it Is 
caused by W,Ult of a suftleient amount ef air to support 
combustion properly. Our chief reason for tllis view is 
th:lt mueh o f  the eoal in these swelled bricks i s  not con. 
s u m e d ,  and yet their a ppearance indicates that the i n 
s id e o f  them must h a v e  b e e n  in a molten s t a t e .  They 
l o o k  a s  i f  the material of which they are composed had 
been i n  a boil1ngcondition, 80 great has been tlle heat 
generated within ttlem. �Ioreover, in the individual 
brick, the swelling is greatest at the center ; and when 
set close together, they w111  swell, whlle all  the bricks 
around them that are set with space between them will 
be free from swelling. This exist� in various degrees in 
in some bricks ; it ca:l hardly be seen in others, a s  above 
stated. The discoloration o f  bricks where they rest on 
eaeh other, is another objection to the use o f  coal dust 
Henee we cannot use it i n  our front or pressed bricks. 
Those parts o f  the brick where they rest on each other 
will be of a purple eolor, while the rest o f  the brick will 
b e  red. 'Vll'lt we want t o  know is : Can any substance 
be mixed with the cortI  tlUtSt and clay that will supply the 
phtcc of oxygen tor the coal dust, so that it will not swell 
or discolor the brick8 whtle burning. or cause them to 
become u iscolored when exposed to the weather ? 
When we speak of coal dust, we mean the refuse ot U1e 
coal yards. If tilitl were ground fine, w e  think it would 
lessen the liJ.uility to swelling', but would not prevent 
tile di:;eoinration. A. The swelling o f  your bricks is 
due pl'ubablr e i ther t o  the c!:!cilpe of mOisture i n  the 
bakin/l, o r  the gase� generated t n  the c ombustion of t h "  
conI. The red L'olor o f  bricks i A  dUl� t o  the red oxide o �  
iron. which i [oj formed during the intense heat o f  the kiln 
·Wherc they press against one another the heat is less in . 
ten�(',  Iud not sutlieient to eause complete decomposi
tion o f  the iroll eompound and the formation o f  the 
red oxide. This hI the eausc of the purplish color where 
the briek� were in contact i n  the ktln. There is no 
cheaper s o urce o f  oxygen than the atmosphere. Grind-
1ng the coal very fine mig-ht ohviate some of the dUn
culty. 

F. B. HaYK : 1. ] have two small rooms, 
about lh::15 feet, whteh are separated by a closet 5 feet 
wid e .  I keep i n  each roonl a stove, but I think that per
h�lps one sto\'e could heat the two rooms, if a drum 
could be Pllt tn one room and the pipe from the stove in 
the other room be led through Into the drum. I wish the 
drum t o  be as near the Hoor as a stove. In order to do 
this,  the pipe from the t o p  of the stove must be lowered 
about 2 feet, in�teacl o f  going upwards. Would the draft 
of the stove b e  the same ? Would the escaping heat of 
the stove sufticicutly heat "the room b y  going t h rou�h 
that dJ'um ? Is so, of what size and how constructed 
should the drum bl! ? '2. By what kind of an attachm e n t  
o r  conneetion, ean a In'cr a n d  a wheel b e  so arranged 
that, by tUl'ning the wheel lllways in one directi o n ,  the 
Ie vcr would move ULJ and down ? 1. Probably such an 
arrangement wouldanswer. Any reliable stove dealer 
will fit it  up for you. 2. A C:l.m and yoke would e:flect 
thc dr-sired objec t .  

T. n. Q. J 1' .  says : 1. r ha ve usually cleaned 
my mlIliature engincs with emery cloth : what is the best 
Wu.r to eiean out any emery which may have fallen into 
the cylinder, steam ways. etc? I usually pour alCohol 
or benzine to kill the oil,  and then let running water 
through. Is there anything bcttcr ? 2. Is water, charged 
with oxalic acid until It  will  take up no more, too strong 
for eleanin� brass? :3, Is it necessary to clean and pol
Ish with whiting, or will  leather alone be suffiCient? 
.1. 'Vlmt is about the proportion of muriatic acid and 
alum In gold coloring? Will the brass req uire t o  be 
washed with water when colored with muriatic acid and 
a.lu m ?  5 .  What kind of bronzing can be easily applied 
t o  bra�s like that used on gas Hxture s ?  6. What kind of 
gilt W<1;:;h can be easily and firmly applied to i ron ? 7. 
What coloring o r  lacquer I s  applied to t h e  brass snaps 
and Window raiscrswhieh we see in cars,and which l o o k  
as if t h e y  were taken o u t  a f t e r  being c s s t ,  t h e  rough 
edg-es fUed on, and then dipped into something? ·What 
151 n g'ood lacquer to apply t o  bras.s, already polished, to 
keep it bright ? A. 1 .  Take them apart, cover the pieces 
with oil ,  and wipe e ! ea n .  2 .  'Ve think not. 3. The ad
dition o f  whiting will probably b e  a n  Improvement. 4 

6, 7. You will flnd directions about gold coloring, on 
pa�e ·13, current '\'olume. 8. 5. See p.331, vol. 29. Dis
solve 8 ounees of seed lac in o n e  quart of alcohol.  

J. B. U. asks : In an article in your X o. 24, 
voiume 2(), 011 the ventilation of the Senate Cha mber, it 
1 s  said that the exhaust apparatus takes the air froJA the 
upper part o f  the room, which 19 contrary t o  the philo s ·  

o p h y  entertained b y  many tn this part o f  t h e  country. 
Indeed, all the b u l ldingB I know o f  have t h e  all' taken 
from openings in the Hoor, tile idea of course being that 
the vitiated atr, being heavier than pure air, is more 
easily taken from the tiOOI' ; besides the warm air from 
the register�, rising' immediJtely to the upper part of 
the room, i s  n o t  drawn o u t  before having performed its 
work. "-hat Is your o p i n i on ? A .  It Is impossible to 
give a general rule as to where the foul air o f  a room is 
t o  be tlrll.Wn ofr, independently o f  all other considera· 
tions . The air may be heated before it 1s forced into the 
room ; find if a eurrent 1s established from the bot
tom, there is no objcc tiuu to removing the a i r  f r o m  the 
t o p .  

H .  J.  asks : 1. Is it comll1on for persons to 
lose their memory by frigh t ?  I was blown up on a stea¢. 
boat some years ago, but not injured. and have n o t  had 
my memory since. 2. I wa� on board a boat and she 
was blown up ; I am positive there was a full suppli of 
water in her boilers. There were some pp.rsons stan41ng 
Within 3 feet of the boilers, aud some Immediately 
over them. Some 25 were knled and wounded, yet no �ne 
was scalded . 'Vilat became o f  the water? A. 1. S�ch 
action occaHionally takes place, but we hardly think 
that 1t Is common. 2. The hole may have blown out In 
tha lowerpart of the boiler. 

B .  F. T .  asks : Has any person a patent <¥l 
the applicatIOn of paper pulp to heated surfaces, as nOD· 
conductors of heat, as on steam boilers, pipes, etc ? 2. 
Can india rubber be dissolved in w a. t e r  so a� to be 
mixed ,\-'ith ether su bstanccs and become dry and hard ? 
A. 1. 'Ve believe there Is guch a patent. 2. N o .  

R. H .  asks : How is paper prepared so that, 
when written with an iron stylus, the electrical cur 
rent will diacolor I t ?  A. Dip common printing paper in 
a solution of ferrocyanlde of p o tassium. The passage 
o f  electricity through the paper, thus prepared, makes 
blue mtlrks, the salt being 'converted Into Prussian 
blue. 

N. O. J. asks : 1 .  If I have a round timber 
out o f  which I want t o  cuta rectangular beam. how can i 
find the sides of the beam expressed in function of the 
diameter of the timber ? 2. What is the form11la for the 
expansion of water by heat? 3. IJ Ganot's " Physics " 
there are the following formulas. by Dr. Matthiessen : 
Y t=1-0'00000253 (t-4)+0'0000008389 (t-4 )'+0'0000000· 
7173(t-4)3 between 40 and 320 C'. and Yt= 0'999695 + 
0'0000054724 t' + 0'000000011261' between 30' and 100" C.; I 

but It Is not explained what Is meant by Y and t .  A.' 

The side ot the greatest square tLat can be Inscribed in 
a circle is 0'707 of the diameter. 2. The first formula 
m'lY be thus translated : If we call the volume o f  a 
given weight of water, at a temperature of 1° centi
grade, unity, the volume at any other tempera ture, t, 
between 4° a n d  82°, is equal to one, mlnuE! 0,00000-
253 times the glven temperature, diminished br 4, 

+ 00000008889 times the square of the given tempera
ture. less 4, + 0'0000000717:j times the cube ot the given 
temperature,less 4. The translation of the other tormula 
is similar. Yt in the first member of the equation means 
the volume at the temperature, t, which temperature 
I s  to be substituted for t In the second member. 

A. R. asks : How small in size did Xewton 

J. S. asks : What has become of the boiler 
testing board? "I sent them a safety valve for trial, and 
would like to know what they are doing . " A .  They llave 
suspended operations untn spring. 

S. H. asks : On what day of the week did 
Septembe r 2 1 , 1817 , fal l ?  A. Sundoy. 

P. asks : How can I remove oil from a print
ed paper? A .  APItly powdered French chalk, made into 
a paste with water and allowed to d r y on the spot. 

F. A. B. sends the following recipe for 
blliLckboard composition ; Alco hol, M gallonj gum shel· 
lac, M lb.; ltimpblack, M lb.j Venice turpentine, 4 0z s .  
Dissolve the shellac I n  the alcohol, and add the other tu 
gredlents. If It  gets too thick, thin with alcohol. 

P .  P, P. asks : 1. What makes a person 
shake when having a chill ? 2. What causes the cold 
and hot feelings during a chill ? 3. When death Is 
caused by a congestive chtll ,  what part o f  the body is so 
affected that it causes death?-G. B .  asks : 1. H o w  i s  
the deep scarlet color o f  the geranium fiower produced 
on wax? 2. How can I prevent white wax from turn. 
Ing yellow ?-S. B. R. asks : How can I dye furs ?-A. G' 
P. asks : Which Is the largest pump In the world ?-J . S. 

say that our globe could be pressed or sq ueezcd to free asks : Can any one estimate the annual cost of the arU
it of its molecules ? A .  We d o not remember that New- ftctal l1ght used all over the world ?-T . }I'. asks : How 
ton ever made s uc h a  statement. can I remove the smell of cod liver and castor o11s ?-J. 

P. P. asks : What is the principal difficulty 
i n  running band saws in ordinary lumber mill�, and 
why are they not used more extensiyely ? Is not the 
power req uire� to drive a band saw less in proportion 
to width of kerf, the rate of sawing being the same ? 
A. The band saw is comparatively a recent Invention, 
but already It Is being largely Introduced. We do n o t  
think there are any great difficulties in its use. T h e  
powerrequired Is n o t  l e s s  t h a n  w i t h  a properly arranged 
saw o f  the ordinary kind. 

W . R . G . asks : 1. In calculating the power of 
water wheels, is there anything allowed for frictio n ?  A. 
Generally, yes. 

R. S .  F. asks : Is there Ruch a thing as a re· 
cording dynamometer for use on steam engines, water 
wheels, and other motive po wers ? A. We believe there 
are such machines. but tht>y have not come into general 
use on n.ccount of their complications,  expenses, e t c .  
T h e  field is s t i l l  open for t h e  inventor who can produce 
a better device. 

D. M. L. asks : 1. How is the monthly [IVer· 
age o f  a thermometer obtained ? On some days, at the 
hour of observatfon, n, ind icates above zero and at 
others below. 2. What Is the mean average of the fol
lowing record for ten days : 1st, 1UO above ; 2d, 8° above � 
3d, 3° belo w ;  4th, 4° below ; 5th, 2° above j 6th, 5° above; 
7th, 1 0  belowi 8th, go below : 9th.  9° above; 10th , 40 above' 
A. 1. Take the algebraic sum of the readi!lgs, and divide 
by the number. 2. The mean temperature, as shown by 
these observations,=(lOo+So _80 _4°+2°+5° -1 ° -So +90 

+4')+10=2'2° above zero. 

D. M. A. says : A board is 12 feet long a n d  
1 inch thick. A t o n e  e n d  it is  4 lllches wide, at the other 
entl l'J inches widc. 'Vhere must this board be c u t  i n to 
between t h e e n d s s o as 
to have the s a m  e 
amount of lumber in 
each piece ? A. Let A 
B C D  represent the 
board. Suppose the 
pr'Jblem to be solved, 
lind that E F, or b, 
drawn at a distance, x , 
above C D, divides the 
board In t o  tw@ equal 
parts. It i s  thus re
quired to find the val ue 
o f  x.  It is eH.sy t o  see 
that If t h e  Sides of the 
board were continued 
u.pwards until they 
met, as at G.thelength 
would be 18 feet. We 
then have a triangle, 
G (; D,  with a line, E F, parlLllel to the b a s e ,  C D .  Hence 

216: 216 - x  . : 12 : b, and b=12 -;�. Having fount! the 

top and hlght of the piece, E F C D, we can Ciliculate 
the area, in terms of the sides, and make this eq ual to 

half the arca of the Iboard. Then (12-�) Xx=576. Soh'

Ing thl. equation fol' x, we tlnd the hlght above C D, at 
Which the board must be cut, Is 4: fee t ,  7 inches, nearly. 

A. L, asks : Can you tell me how to stain 
hard wood in im1tation of ornamental kiuds ? A. Thts 
subject Is a very complicated one, and a full description 
of the processes would occupy t o o  much of our space. 
y �)Ur best course would be t o  obtain a good book on the 
subject. 

M. asks : What is a good metal that can be 
melted overa charcoal fire, be easily dressed up for ma-
klngmodels, and will be quite stltl when cold ? I have 
been using lead, tin, and antimony, but think that pera 
haps I do n o t  get right proportions. A. Increase the 
lead to make the alloy softer, and vice t'ersa. 

H. asks : How Is u. hygroscope (a paper altering i t s  color 
wlth the humidity o f  the atmosphere) made ?-G. P. Z .  
&.sks : I s there any remedy that w t l l  remO\'e b a t r  from 
any part of the face, without leaving any permanent 
mark or signs o f  i ts application ? 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTU'IC A�IERICAN 

acknowledges, with much pleasure, the re 

ceipt of original papers and contributions 

npon the following subjects : 

On a Specific for St.  Vitus' Dancp. By A. S 

On the Phonetic System. By A. F. S. 
On a Mathematical Dis('o\'l'ry. By '1'. F. 

On Ventilating a Church. By H. 
On a 'rheor�' of the Origin of tIl!' Solar 

System. B y  C. D. 

On Lunar Acceleration. By J.  H. 

On Minprals in Tennesspe, By A. D. M. 

On Steam Power i n  Philadelphia. By L. B. 

Jr. 

Also enquiries from the following : 

T. n. & S.-C. T.-J. J. K.- J .  D. B.-G. W. n.-s. M. D. 
-Z. T .  D. 

Corre!:!pondents tn different parts of the country ask : 
Who makes the best breech·loading s h o t  gun ? "'ho 
sells machines for making buttonhead rivet s ?  'Vho 
makes kilns for burning charcoa l ? \Vho makes mill· 
stonedressing machin e s ?  Makers of the above articles 
will probably promote their Interests by advertising,1n 
replr.in the RCIENTIFIO AMERICAN. 

Correspondents who write to ask the addrees of certain 
manufacturers, or where specified articles are to be had, 
!l.lso those havihg goods for sale, or who wlln t to nnd 
Pilrtuerfil. should send with their communications an 
amount sufficient to cover the cost of pubUcation under 
the llead of " Business and Personal " which i s  specially 
devoted to such enquiriel!l. 

rOFFICIAL.] 
Index of Inventions 

FOR WIlICIl 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 

January 6, 1874, 
A:ND EACII BEARING TIIAT DATE. 
[Those marked (r) are reissued patents . ]  

Alr cuollng, A . Muhl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14G,267 
Alkalies, package for caustic, H. B. Hall . . . . . . . . . .  146,li9 

Artist's Ink slab. W. Keuftel . .  . . . . . . . . . . . . . . . . . . . . . .  1J6 ,187 
Au�pr bits, die for forming, J. Swan . . . . . . . . . . . . . . .  146,212 
Augercoupling, earth, 'V. 'V. Jilz . . . . . . . . . . . . . . . . .  14�,257 

Bed bottom, Briel & Krieger . . . . . . . . . . . . . . . . . . . . . . . .  116,227 
Bed bottom, Deal & Robbs . . . . . . . . . . . . . . . . . . . . . . . . . .  146.125 
Bcd bottom sprlng,D. W. Whitaker . . . . . . . . . . . . . . . .  14G,�99 

Bedstead and crib, C. Morgan . . . . . . . . . . . . . . . . . . . . . .  H6,2fi5 

Bedstead, etc., Invalid, I. M. Rhodes . . . . . . . . . . . . . . .  146 ,281 
Belt tightener, S. L. Gould . . . . . . . . . . . . . . . . .. . . . . . . . .  146.132 
B!lllard regl.ter, C. F .  Washburn . . . . . . . . . . . . . . . . . . .  146,218 
Bit stock, Chandler and Folsom . . . . . . . . . . . . . . . . . . . .  146,123 
BoUer, etc . ,  locomotive, N. F. B. De Chodzko . . . •  146,171 
Boiler water feed, etc .• M. Heeve . . . . . . . . . . . . . . . . . . .  146,1·J5 

Books, fastenIng leaves i n ,  L. Messer . . . . . . . . . . . . . .  lJ6,261 
Boot counter stiffener, J. L. Hatch " "  . . . . . . . . . . . .  14li.25� 

Boot heels, G. W. Keene (r) . . .  . . . . . . . . . . . . . . . . . . . . .  5,72'� 

A. B . P. asks : How can I make an amal· Boot heel, forming, G. W. Keene (r) . . . . . . . . . . . . . . .  5,723 
gam for an electrical ma.chine ? A . .  Take zinc l oz., Boot heels, etc .• nailing, .J . .At. Watson . . . . . . . . . . . .  146,152 
grain tin 1 o z . ,  mercury (hot) 3 ozs. Stir well together, Boot Bolecutter, H. T. Marshall . . . . . . . . . . . . . . . . . . . .  U6,261 
and powder when cold. �Hx with a little tallow. B,)ot, Bole fer, Pebbles et al . • • . . • • • • . . . • • • • . . . • • • • • •  146,276 

A Z. B. asks : 1. What traatment should Boring apparatus, etc., earth, C. Pontez . . . . . . . . . . .  146,�02 

paint brushes be subjected to so as to keep them from 
getting hard and matted together after using � A. Soak 
In linseed 011 and wa,h the 011 o u t  with soapy water. 

F. A. R. asks : 1. What are the meanings o f  
the terms, golden numher, solar cycle, and epa.ct, fo und 
in an almanac ? 2 .  How Is coal tar made ? 3,  How is 
apple whisky made ? A. 1.  The cycle I s  the period of 
time after which the same days of the week recur o n  the 
same days o f  the year. This period o f  the sun (solar 
cycle) i s  28 years, and of the moon's changes 19 solar 
years. The golden number Is the number of the year in 
the cycle . To tlnd the golden n um ber add I to the date, 
and divide by 19. The remainder is the number. Thus 
1874+1=1 875+19=\18 and 13 remainder. The epaet is 
the moon's age at the end o f  the year ; and If we take 
the epact corresponding t o  the year's golden num
ber, we can obtain the dateF; of the n ew ;l11oons, and 
thence the dates of }l;aster, Lent, and 'Vllitsuntide. 2. It 
Is a bY'product of the distillation of coal, as I n  making 
!llumlnatlng gas. 3. B y  tho distillation of cider. 

L. J.  O.  asks : What are the use and mean· 
ing o f  the markl!l over certain letters, as in Professor 
Orton's letter s ?  A .  The marks you refer t o  are the ac· 
cents o n  the letter n (il) In the Spanish language. The 
effect of the accent is the same as if g were before the n 
in Freneh, as i n  Bologna (pronounced Bolonya). Thus 
i n  SPanish, canon is pronounced canyon, perras, pen
yas, etc, 

Boring machIne, G. Gardner. , . . . . . . . . . . . . . . . . . . . . . .  1·lG,246 

Bottle stopper, W. T .  Fry . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,129 
Bridge link bar, J. Christie . . . . . . . . . . . . . . . . . . . . . . . . .  146,165 
Brush, stove blacking, Inglis & Pinkerton . . . . . . . .  146, 183 

Buttons, etc., J. F. Bapterosses . . . . . . . . . . . . . . . . . . . . 146,223 

Cage, bird, W. O. Grover . . • . . . . • . . . .  , . . . • . . • . . . . .  146,2H) 
C.m sectional, J. j;'. Malllnckrodt . . . . . . . . . . . . . . . . .  146,193 

Car axle, lubricating, P. Bauer . . . . . . . . . . . . .  " . . . . . . .  146,160 

Car coupling, X. Krapf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,134 
Car coupling, F. Thorpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,214 

Car coupling, A.Wlllson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.154 

Car spring, railroad, J. W. Evans . . . . . . . . . . . . . . . . . . .  146,238 
Card for wrapping thread, H. Sutro (r). . . . . . . . . . . .  5,725 

Carpet fastener, F. Graff . . . . . . . • . . . . . . . . . . . . . . . . • . • .  146,248 
Carriage, child's, L .  P. Tibbals . . . . . . . . . . . . . . . . . . . . . .  146,215 

Carriage seat, H. W. Quinn . . . . . . . . . . . . . . . . . . . • . . . . .  146,278 

Carriage t o p ,  J .  Catrow, J r  . . . . . . . . . . . . . . . . . . . . . . . . .  146,230 
Carriage top, C . .A. Dearborn (r) . . . . . . . . . . . .. . . .. . .  5,720 

Chuck, W. R McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,262 
Cigars, machtne for molding, H. Dombrowski . . . .  146,126 

Clamp, I. Kenney . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . .  " . . .  146,190 

Clamp, J. F. Schneider . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  146,207 

Clamp, ftoor, R. C. Dsvtd.E!on . . . .  , . . . . . . . . . . . . . . . . . . .  146,170 
Clock dial, J. De Laforgue . . . . . . . . . . . . . . . . . . . . . . . . . .  146,236 
Clothes dryer, F. LVford . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,�60 
Clover, etc., thrashing, Lippy et al . . . . . . . • . . . . . . . . .  146,11:17 

Coal, etc., discharging. J. Foreman . . . . . . . . . . . • . . . •  U6,242 

Cooking apparatus, A. E , Neltz . . . . . . . . . . . . . . . . . . . . .  146,142 
Corn cob separator, Ga\t & Tracy . . . . . . . . . . . . . . . . . .  146,245 
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Corset, G. L. Eason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UG,12i 
Cotton plants, sprinkling, 'V. 1.'. Robinson . . . . . . .  146,:!U5 
Cultivator, sugar calW, Yon Phul & �Iallon . . . . . . . .  H!j.21 

Cur.ain tassel clasp, A. A. Lothrop . . . . . . . . . . . . . . .  1.10,13  
Curve scriber, 1. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  }.JG,lS!) 
Cutter, rod, D. S.  ).Ierritt. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1U,1�� 

Dental plates, alloy for, E .  Conway . . . . . . . . . . . . . . . .  14u.'233 
Digg�r, potato, R. B. Evli u s  . . . . . . . . . . . . . . . . . . . . . . . . .  14G,17J 

Dlgl<er, potato, H. Strail.  . . . . . .  " . .  " . . . . . . . . . . . . . . .  JjG.Jj� 
Drill chuck,H. M .  Olmstead . . . . . . . . . . . . . . . . . . . . . . . . .  14.fi ,143 

Duster handle, etc., E. M .  Forrester . . . . . . . . . . . . . . . .  U6,128 
Egg carrirr, M. A. Franklin . . . . . . . . . . . . . . . . . . . . . . . . .  1·16 ,24:1 

h:levstor, ice, J. S. Johnson . . . . . . . . . . . . . . . . . . . . . . . .. 14G,�5g 
Elevatur, water, T. J. ChrLsty . . . . . . . . . . . . . . . . . . . . . .  !4G.231 
Engine, steam, FieIcl & Cotton . . . . . . . . . . . . . . . . . . . . .  1 H i,2S\j 

Engines, packing for steam. "-. Beschl�e . . . . . . . . . .  Hii,122 

Faucet, compreRsioIl, J. T. Hayden . . . . . . . . . . . . . . . . .  146,;t58 
Fertlli:t";f'rs from waste liquors, ll. F. Shaw . . . . . . . .  1 tG,2S:; 

Flue cleaner, H. Frreman . . . . . . . . . . . . . . . . . . . . . . . . . . .  }.iG,l':"G 

Flu!� cleaner, H. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 :G,1-;-; 
Flue cleaner, H. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . .  U6 , 1i S  

F o r k ,  horse h a y ,  E .  ;'[islller . . . . . . . . . . . . . . . . . . . . . . . . .  14ti.HI:l 
Forms , cutting irregular, J. P. Gros'\-enor (r) . . . .  5,721 

Fruit gatherer, ,Yo F. Towns . . . . . . . . . . . . . . . . . . . . . . .  14f),15L 

Furnace mouths, arch iron for. T. Sharts . . . . . . . . .  lJ6,147 
Furnace, portable, J. C. Brewer . . . . . . . . .. . . . . . . . . . .  lJlj.22G 
Gage for edgers, S. Ta.ylor . . . . . . . . . . . . . . . . . . . . . . . . . .  141j,2r;� 

Gas nipples, holulng, L. W. Stockwell" . . . . . . . . . . .  IJG.2al 

Gimp, co'\'ering strands for, R. C. Alton .. , . . . . . . .  lJG,'2;!; 

Grain binder. Culbertson &: Edgar . . . . . . . . . . . . . . . . . .  14G,tGD 
Gratn, rubber for separating, Andrews d al . . . . . . .  llG, 15:! 
Grinding machine, 'V. J. Reagan . . . . . . . . . . . . . . . . . .  1 1G,27!J 

Grmding rolls, machine for, N. Gavit. . . . . . . . . . . . . .  t.lG,24i 

HallllIler eres , formiug, H. ll. \\'arren . . . . . . . . . . . . .  1J6,217 

Harro w ,  wheel, E Bayliss . . . . . . . . . . . . . . . . . . . . . . . . . . .  1JG,�21 
Harvester, J .  Bcach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14fi,Hil 

Hatchway, self·closmg, "-. A. Morrison . . . . . . . . . . .  14G,141 

Hemming-. etc., attachment for, .J, T. Jones . . .  , , , .  l·W,lS;) 
Hinge, A. O'Kede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lHi,'.;?70 

Hook, whitHetre e , J. Hehel . . . . . . . . . . . . . . . . . . . . . . . . . .  140,121 
Horseshoe I)lank, J .  nussell. . . . . . . . . . . . . . . . . . . . . . . . l Hl.1 ·11; 
Iron, puddling, F. A. Lplaurill . . . . . . . . . . . . . . . . . . .  , .. UIi,2:3lJ 

Jaek, l ifting. E. B. Cumll . . . . . . . . . . . . . . . . . . . . , . . . . . .  1 1 (ji �3.i 

,Jack, lining, n. yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Uli,303 
Jewelrl" s hinge stock die, II. X. Page . . . . . . . . . . . . .  1 .. !li;2i2 

Ladc!er tire eseape, !II. Parcnt. . . . . . . . . . . . . . .  , . . . . . . .  l W,'2i-l 
LllIllJl. ship'H.  Hinrichs tt ai. . . . . . . . . . . . . . . . . . . . . . . . .  1,16 , 1 80 

Ll·ath�·r. crilllpinj!. Thompson f't af. . . . . �� . ,  . . . . . . . . l1G,213 

Loci" ba�. D . •  J. Wle)' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  1 16,"82 
Lock, combination, A. E. Pickle . . . . .  . . . . . .  litj ,�01 
Loek for drawcr�, e t e  . •  ,J, Palmer . . . . . . . . . . . . . . . . . .  1·W,273 

Lock, seal, J. C. W a nds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UG,l% 
Lock, permutation, "T. Kock . . . . . . . . . . . . . . . . . . . . . . . UG,19L 
Locomotive water supply, \Y. E .  Prall.. . . . . . . . . . . .  H13,2j'j' 

Loom shed, G. Crompton, ( r) . . . . . . . . . . . . . . . . . . . . . . .  G,7Hl 

Loom shed, tJ.. Crompton, (r) . . .  , . . . . . . . . . . . . . . . . . . .  5/iL() 
Mechanical mo'\'empnt, H. Frl;se . . . . . . . . . . . . . . . . . . .  14li,'2H 

Mechanical mOVCllwnt, J. "ronlf . . . . . . . . . . . . . . . . . .  1 Hi,301 
Medical compound, P. Huntel· . . . . . . . . . . . . . . . . . . . . .  }.iU,133 
Medical compound, E. 'V. Otlt'r, . . . . . . . . . . . . . . . . . . . .  lHi,l()\l 

Medical compound, J .  'V. TalllIladge . . . . . . . . . . . . . .  14G,l .. l() 
Milling machine, D. Slate . . . . . . . . . . . . . . . . . . . . . . . . . . .  Uli,:28i 
Molding cruciblcs, P. 'Vilkc!:l . . . . . . . . . . . . . . . . . . . . . . .  1..J.G,220 
::'Ilusie holdcr, &heet,  II. B. & G. S. Ladd . . . . . . . . . . .  1·Hi.1UJ 

MUsic leaf turner, \\' . II. Klllg' . . . . . . . . . . . . . . . . . . . . . .  UG,HiS 

:8all, pIcture. ,J. O. Nilc·s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1..J.G,21i!1 

Seek tie shield, S .  II. Ei iiicnstaedt . . . . . . . . . . . . . . . . . .  l 1O,1j ;3 
Nut machine, S. H. ·Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  1·W ,3tJ2 
Optical illusions, T. 'V. Tobin . . . . . . . . . . . . . . . . . . . . . .  1 1li,2!J:; 

Orcs, etc . ,  sampling, .J . Collom . . . . . . . . . . . . . . . . . , . . .  1 1 (i , lli7 
Painting broom ll:l lltlles • •  J .  Beif . . . . . . . . . . . . . . . . . . . . H li.20 1 

Paper bags, lIlak lng. C. T. Paekcr . . . . . . . . . . . . . . . . . .  lJU.2il 
Paper cuttln.lr ll1a�hinc, T. D. l)ooley. . . . . . . . . . . . .  1 I U,:'!:37 
Paper liniug mat'h�ne, It F. Field . . . . . . . . . . . . . . . . . .  1 IG,'2�U 

PhotographiC buck ground, P. C. );".on . . . . . . . . . .  B6,Ia6 

Pipcs and tubing', W. V. Phillips . . . . . . . . . . . . . . . . . . . .  IlG.II·1 
Plane guide, 'V. H. Shipe . . . . . . . . . . . .  " . . . . . . . . . . . .  llG,20S 
Planter, cotton and corn, B. F. Hardwie� . . . . . . . . .  }.Jli,2:H 
Plow, winged, I. A. ilen edlct. . . . . . . . . . . . . . . . . . . . . . .  U(j,225 
Pocket boo k ,  safety. G. ll. Ciarl.:;:e . . . . . . . . . . . . . . . . .  1 1G,232 

Powder keg, �. Tenney , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  j ·W,150 
Press, wine t1nd cider, II. N. Houghton . . . . . . . . . . . .  1 /(j.1S1 
Propulsion, marinc . •  J. S. �lorton . . . . . . . . . . . . . . . . . . 1 IU,2Gli 

H�;gulator, draft, J. ,,1. Adolphus . . . . . . . . . . . . . . . . . .  1·1G,221 
HoadwaYR, ete .• !:-lIlOW from, C. G. \'v a t e rb n ry . . . . .  11G ,21!J  

ROOfing, mctallie,  �\. Gateau . . . . . . . . . . . . . . . . . . . . . . .  l IC ,130 

Roofing tile, B. ::'IIolllenthy . . . . . . . . . . . . . . . . . . . . . . . . . . 1 W,HI) 

Rubber and clotiJ roller, H .  H. H uguntll . . . . . . . . . . . .  1 4 li,255 

Saddle attachmcnt, gig, A. Gilliam . . . . . . . . . . . . . . . .  1,Hj,1:�l 

Safe, fur, R .  II. Miller . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  UU,13U 

Sash balance, J. J.  Cowell, (r) . . . . . . . . . . . . . . . . . . . . . .  5,717 
Sash fastener, J . G .  S p �tl lClf.  . . . . . . . . . . . . . . . . . . . . . . .  146.211 

Sash pnllcy, ).1. Xelsol1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .1U,1!J7 
Saw mill, feed Wheel fc)r, J. Kerr . . . . . . . . . . . . . . . . . .  1 IG,lSG 

Scraper, foot, K. C. Burnap . . . . . . . . . . . . . . . . . . . . . . . .  UU,221:'l 
Screw cutting mach inc, J .. . yr. Stockwell . . . . . . . . . IJtj ,'�NO 
S t' parator, orC'. ,J, Collolll . . . . . . . . . . . . . . . . . . . . . . . . . . .  U(i.1GG 
Sewing lllaehine, T.  K .  Heed . . . . . . . . . . . . . . . . . . . . . . . .  14G,283 
Sewing lUachine caster, ,J. A. Stansbury . . . . . . . . . . .  1 IU,28!J 

Sewing machine cover, "T. C. 'Vendell . . . . . . . . . . . . .  HG,2D� 
SewIng machine water motor, O. J. Backus . . . . . .  14li ,1 20 
Shaft tug, J. Y. l:agon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I lG,203 

Shirt, under, O. P. Flynt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1..J.G,175 

Shovel, fire, Dodge &: Ell! s . . . . . . . . . . . . . . . . . . . . . . . . . .  l lG,172 
Sign, alterable, L. Slclandcr . . . . . . . . . . . . . . . . . . . . . . .  1 1 G ,2li8 

Soda water a p paratus, J. 'V. Tufts . . . . . . . . . . . . . . . .  1 .16,294 

Sower, guano, C. Smallwood . . . . . . . . . . . . . . . . • . . . . . . •  J.j6.�SS 
Sower, seed. J. n. Xixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Jli,HiS 
Spin dle step, B. H. Jenks . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.IS1 
Spinning machine bolster, Follett & !..lotter . . . . . . .  1·/(i,2.J.L 

Spooling machin e ,  S. K. Rmith . . . . . . . . . . . . . . . . . . . .  U(j,210 
Spring, suspender, G. K. Wingfield . . . . . . . . . . . . . . . . .  1.J li,15:j 
Stereoscop e ,  revoh'h�g-" J .  "'. Cadwell . . . . . . . . . . . .  UG,lGI 
Stereotype block holder, .T. BrJ·son . . . . . . . . . . . . . . . .  l lG,lli3 
Stone, dressing, G. 'V. 'Veatherhogg . . . . . . . . . . . . . .  " 1<1U,297 
Stove, portable. F. A. Schroeder . . . . . . . . . . . . . . . . . . .  1 1Cl283 
Suspender spring, G. IL 'Ylng-Helcl. . . . . . . . . . . . . . . .  14fi,155 

Swing bar, adj ustable. CRmeron (.\:. Ta.lbert . . . . . . . .  UU,22U 
Tablet, drawing, )1. 'Villson . . . . . . . . . . . . . . . . . . . . . . . .  1 -15,300 
Thill coupling, E .  P. Courlcl, . . . . . . . . . . . . . . . . . . . . . . .  1 16,12·1 

Tool handle, W. H. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . .  1401263 
Toy, G. B .  AdaIDs . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  1 1G,151 

Tracefastener, Rombaugh & )Iears . . . . . . . . . . . . . . .  14li ,20G 
Transplanter, F. B. Abbott . . . . . . . . . . . . . . . . . . . . . . . . .  IIG,156 

Trap , animal, C. Schweizer . . . . . . . . . . . . . . . . . . . . . . . . .  14!i,28l 

Trap, fly, McCreary & Crist . . . . . . . . . . . . . . . . . . . . . . . . .  Hti,HI.J 
Twine holder, Hun tley & Esty . . . . . . . . . . . . . . . . . . . . . J .lG.25G 
Valve, steam regulating, ,J, E. 'Vatts . . . . . . . . . . . . . . . H(i,lG3 

Vehicles, wheel for, F. H. Brinl\:kotter . . . . . . . . . . . .  146.162 
Vehicles, wheel for, W. Corris . . . . . . . . . . . . . . . . . . . . . . 1<16,234 
Vehicles, whp.el for, C. H. Guard . . . . . . . . . . . . . . . . . . .  Ha,250 
Vehicles, wheel for, C. B. Walnwrlght.. . . . . . . . . . . .  146,295 

VelOCipede, G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H6,I5a 

Washer, ore, E. Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14G,'275 
Washer or buddIe, ore, J. Collom . . . . . .  " . . . . . . . . . .  146,166 

Washing machine, D . W. Llnn . . . . . . . . . . . . . . . . . . . . . .  146,135 

WRshlng machine, F. E .  Smith . . . . . . . . . . . . . . . . . . . . . .  IJG,20a 
Water wheel. turbine, �f. W. Obenchain et al.,  (r) 5,724 
Windlass and crank brake, H. �J. H o w a rd . . . . . . . . .  14li,182 

Wind wheel, A. T. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,200 
Wrench, H. P. fLood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14G,25·J 
Zinc from fumes, recovering, H. Sieger . . . . . . . . . . .  l.J6,28G 
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