
(25) C. G. asks: What is the proper way of 
packing the stuffing box around a sLeam engine 
piston rod? A. Use the ordinary small sized pre
pared packing, and a small packing tool. 

,26) Y. l. a.;ks: 1. When my engine is run
ning very light, I find that, before it is neces3ary 
to replenish th e furnace with fuel, it is so far burnt 
down that part of the fuel falls through the 
grates, and is thus lost. What should be done to 
prevent this? A.. To prevent the waste of fuel 
referred to, put a damper to the ash pit and in the 
chimney. 2, Is it right, in such a case. to open the 
fiue doors? A.. Sudden drafts of cold air are in
jUlious to the boiler. 3. Do you not think that 
all bollers should have a damper in the stack to 
regulate the draft with? A. Yes, or OVer the 
mouth ofthe ash pit. 4. Isit injurious to a boiler 
to open the fire doors in case of too much steam? 
A. Yes, slightly. 5. How are leaky engine cocks, 
such as cylinder and blow·off cocks, ground? A. 
The unground shoulder should be !?ased off with 
a file,and the plug ground as directed in "Wrinkles 
and Recipes." 6. Are hand force pumps ever used 
for cleaning boilers? A. Yes,but a boiler cannot be 
thoronghly cleaned by a force pump. 7.Doe�it in' 
jure a boiler to blow it out, and immediately wash 
it out by means of a pump with cold or luke-warm 
water? A. Yes. 8.When twin boilers are connected 
by a mud drum laid under them, into which the 
feed water is also forced, should the connecting 
pipes be large ? A. Yes, the larger the better. 

�27) J. E. W. says: I wish to build a foot 
lathe for turning ordinary light work. Of what 
size should the drive pulley aud the small pulley 
be, to get the fastest m('�i<Jn with the least power? 
A.. Make the treadle pulley about 30 Inches, and 
the l athe pulley about 6 inches. 2. What should be 
the stroke or length of the crank? A. A bout 4 
nches. 

(28) A. M. H. asks: What will be the dif
ference in time between two clocks having pen
dulums of the same . length, one vLbrating in an 
� .... c of 10·, the other ill nO? 'Soth are 'supposed to 
'rua for 24 hours. Is there a rule for arcs of any 
number of degrees? A. If the vibration is less 
thaa 100, and the pendulum is free, that is, if it has 
no work to do, the difference in time for different 
vibrations is so small that it need not be Caken 
into account. His advi3able to have the vibration 
as small as possible; then the barometric change 
in the atmosphere has less effect upon it. 

(29) F. D. and others ask as to the best pos� 
sible method of arranging saw mll! gearing: The 
lip-tilad which obtains tile desired speed on the saw, 
w,th ttll) least number of gears, shafts, bearings, 
or pulleys, is 91 wllys the best. Always get the 
speed !IS d irect from the driver as possible. Every 
additional piece entails a loss of power in the ex
cessive friction. -J. E. E" of Pa. 

(30) B. P. F. asks: i Can you give me the 
dimensions for a drying house for lumber? A. 
The Size of your house should conform to the di
mensions and l.uantityof the lumber you propose 
to season; perhaps 20 by 35 feet and 15 feet high 
might answer in the absence of any particular re
quirements. 2. At what poiut or pOints should 
lhe steam be allowed to euter and escape? A. 
T h e  steam sbould circulate through a coil of 1 
n ch iron pipe to the extent of, say, one superfi
ci al foot of beating surface to every 50 cubic feet 
of air in the house. Place the pipe In stacks ab:>ut 
25 feet long, one pipe over another, connected at 
the ends Ilndgraded to discharge the drip water 
from the top to the bottom; let the pipe from tbe 
boiler connect at the top, and another pipe return 
to the boiler from the bottom, of the stack; and 
thB will keep up the circulation and return the 
drip water to the boiler. Provide ventilation as 
described in answer to G. J. P., No.43,ln this issue. 
3.Howlong shOUld the lumber remain in the house? 
A. The lumber should dry in from four to six 
days. 

(31) J. B. Jr. asks: What shall I put on 
pine knots so that they will not show through, af
ter pa,inting the boards? A. Shellac v!)rnish. 

(32) A. S. asks: 1. Which is the best of the 
following two plans for heating the rooms in fac
tOL'Les, putting the sLeam pipes round the rooms 
below the windows, or overhead, hung from the 
celling? A.Below the windows. 2. Would it take 
moresteam to heat the rooms with the pipes hung 
from the ceiling than with them below the win
dows? A. Yes. 3. Which of these ways would 
be most liable to came fire? A. Over the win
dows. 4. Would 2 six inch cast iL'on pipes heat a 
room with less steam than 6 one mch wrought iron 
pipe3,oa the same conditions as mentioned in ques
tion l? A. Provide qne superfi.cial foot of heating 
surface in your pipes for every 70 cubic feet of air 
contained in your room; the one inch wrought 
tron pipe is the best; let the steam enter a t the 
highe,t poi nt and return at the lowest, and set 
tbe pipe in a continuously descending grade be
tween those pOints, that the pipes may not be 
trapped with water. 

(33) S. A. T. says: We have a paper mill 
built on a light bottom of quicksand, >lnd within 
200 feet of a hill or bluff 100 feet high. In the mill 
are twolarge tubular boilers for generating steam, 
using an iron stack or chimney, which is very ex' 
pensive on account of its short life, and a brick 
chimney is out of the question on account of our 
sandy foundation. It occurred to us to dig a trench 
or ditch of suitable size from the boilsrs to the top 
of the bluff, and there build a brick chimney of 
proper hight, the whole to act as chimney to our 
boilers. Could we get a good draft in that way, 
and would dampness of earth affect it? A. Such 
a construction would be practicable, especially if 
lined with brick. In starting the fires, It might be 
necessary to build a temporary fire at the foot of 
the vertical portion. 

(34) T. A. W. asks: Is there any means of 
revivifying the common hydraulic cement when 
once damaged? A.. Yes; reburning it. 

J titutifit �mtri,an. 
(35) J. L. C. says : I wish to build a cistern 

which, on account of the nature of the soil, must 
be built nearly all above ground. My experience 
is that the ordinary square walled cisterns, if 
above ground, are not to be depended on, and gen
erally leak. It is not convenient for me to build a 
round cistern, and I ha, e planned one, shown in 
the diagram, which I think will be very strong and 
will suit my case exactly. It is constructed on the 
principle of the arch, and the pressure of the wa-

con vex lenses, of equal focal lengths, with their 
convex sides toward each other. Their distance 
apart should be two thirds the focal length of 
either. The lens toward the objective should be � 
inch, the other ).2 inch in diameter. 

tel' slrengtllens rather than weakens the walls, 
provided the four corners, which are supplied with 
butt-l'esses, are made to bear the strain. 'Pbis be
ing so, I can save material and make the cistern 
walls 9 inches instead ()! 14<! nches thick. Please 
give me your opinion. A. The principle is a cor
rect one. A good foundation would be required 
for the whole 'of it, to prevent settling, which 
would cause cracks. Greater strength could be 
obtained by .anchors extending diagonally from 
one buttress to the

'
opposite one; tbese could be 

made of iron pipe covered with tar, and secured 
by means of nuts over plate washers. 

(36) E. C. H. says: 1. I have some photo
graphic lenses,double convex, of good quality: one 
is  2)4 inches in diameter and of 8 inches focus; the 
other islinchin dlameter and of 5inchedocus.Can 
I construct a telescope with them, by the addition 
of other glasses, if necessary? A. You cannot 
construct a telescope with lenses intended for pho
tography. The simplest possible telescope con9ists 
of an object lens of very long focus, say from 20 
to 40 inches, and an eye piece, which is one small 
lens or is compounded of two or more small lenses 
of very short focus, say 1 inch or less. 2. How 
shall I arrange them, and what other lenses would 
I require? A. We refer you to the firstnumberof 
the SCIENTIFIC AMERICAN SUPPLEMENT, where 
the construction of telescopes is fully described 
and illustrated. 3. Can a magiC lantern be made 
with these lensas, and how should I arrange them? 
A.IYou can make a magic lantern with them; phOo 
togral'hic lenses are excellent for that purpose ; 
but then you want so-called bullseye condensers, 
between the picture to be enlarged and the light. 
These bullseye lenses mustbe some3 or 5 inches in 
diameter, and have a focus of about 6 inches. 

(37) F.E.D. B. asks: How many chair rock
ers of a common rocking chair can be sawn in an 
hour with a band saw? We have a man here who 
sayshe can saw 4Wlnan hour. Ts it possible? A.The 
man claims that he can saw 6% pieces per second. 
The a verage length of a rocker is 2 feet, to be sown 
on both edges, equal to having13�feet(lineal)per 
second. Probably several would be sawn through 
at each cut; and in most cuts, the concave part of 
one and the convex of the other would be made at 
same' cut. 'I'hisrendel's such a feat possible, and 
it seems no more difficult than for one circular 
sa w to cut 9 boards 2! inches iu width, 1 inch 
thick, and 16 feet long in one minute. This I have 
seen done. At this rate of sawing the incredible 
amount of 172,800 feet of lumber would be sawn 
in 10 hours.-J. E. E., of Pa. 

(38) W. H, s"ys: We want to convey about 
]2 horse power- into a building 37 feet distant. Is 
there any way of making cotton rope impervious 
to the weather, so as to make it serve the above 
pose? A. We wOllld recommend a rubber belt. 

(39) 1. A. M. says: 1. Of what diameter 
should a circular sa w be for general use, more par
ticularly on oak logs ? A. From 50 to 60 inches. 
2. How many horse power would be necessary to 
run it? A. From 10 to 30 hOrse power. These an
swers, however, depend in each case on the aver
age size of the tim beL', and amount of work to be 
p .. rformed. As a rule, each horse power, well ap
plied, wl.l saw one thousand feet of lumber with 
a circular saw; this varies Slightly with the hard
ness of tbe timber and power used. For example, 
it is easier to make 30,000 feet. of lumber with 30 
horse power than 5,000 with 5 horse power, partly 
owing to the greater proportionate amount of 
friction in the smaller power mill and other obvi
ous causes.-J. E. E., of Pa. 

(40) J. E. J. says: 1. Would an achromatic 
spyglass of 50 power be of any use for astronom
ical purposes? Would itshow the globular form 
of the planets, and Jupiter's moons and Saturn's 
rings? A. Yes, if it is a good one. 2. How far 
could a man tie 8een with such a glass on a clear 
bright day ? A. Fifteen Or twenty mUes. 

Would 1t besafe for a pet'son never having seen 
a course of chemical experiments to attempt to 
perform those given in elementary chemistry wlth
out the aid of an instructor? A. Yes, in most 
cases, if done witb proper care. 

(41) C. L. asks: In building a telefcope, the 
objective of which is 5 inches in diameter, how 
ought the lenses to be set? Focus of objeat glass 
is 72 inches. How manY,and of what sizes,should 
the remaining lenses be? A. The object glass 
should be made of two lenses placed in contact. 
':'be outside lens is a double con vex; the outer 
curve may be 49'3 inches rAdius, the inside curve 
16 inches. The inSide lens Is r. concavo-convex fiint 
with the concave side fitting the crown, also of 16 
inches radius, and the exterior curve of 78'4 inches 
radius. The eye piece may be made of two plano-

(42) J. T. Ii says: I have been troubled 
for three months with heating of a sawmill man
drel, aud would like to know the cause. A. See 
article In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
3, on the heating of journala. 

(43) G. J. P. asks : We have 2 drying 
houses, 18:x32 feet, with 6 lines of 4 inch cast iron 
pipe 2i feet long. One party says that ventilation 
is required, so he has cut 3 holes 18 inches square 
in the roof, and put a square box pipe up through 
the 3 holes, and then cut a hole in the end 2 feet 
square; but he does not think it best to make the 
buildings tight. I tell him he ought, in order to 
keep his houses warm,to keep them as tight as pos
sible. Which is right? A. There should be some 
ventilation, and it had better be under con tro1-
Provide a box shaft abou t 16 inches square, at one 
end of the building, extending from near the 
1I00r to 2 feet above the root, cove»ed at top and 
with openings on the sides above the roof; at the 
other end or building, provide a like �haft, but 
short. horizontal, paSSing through the side of the 
buildIDg near the fioor ; in each shaftplace a board 
val ve or damper working on centers, and by moons 
of these you can have as muon or as little venti
lation as the circumstances may require. 

(44) F. J. F. says: In reply to a correspon
dent who stated thllt he had a boat 50 feet long by 

18 feet wide and 3J.2 feet deep, you told him ta 
usc 2 engine9 of 7 inches bore by 12 inches stroke, 
If he puts 2 such engines in the boat, he might as 
well ha ve no boat at all. I had a boat of 14 feet 
beam by 60 feet long; and J used 2 high pressure 
engines of 7 Inches bore and 24 inches stroke, and 
all she would:make up stream was 2).2 or 3 miles per 
hour. A. Our advice to our correspondent was 
based upon examples of successful practice. Of 
course the model of the boat may affect the power 
required to a very great extent, as well as too 
small a boller, a wasteful engine, or the like. 

(45) E. H. R says, in reply to A. E. R's 
query as to clOSing the drip cocks of steam heat
ers: If the air is out of the pipes, in either case 
the heat will be just the same whether the water 
only is run through the drip cocks or whether 
steam goes with the water. The pressure of steam 
in the pipes should be no more in either case if 
the back pressure valve is all right. 

(46) H. L. P. says : In reply to N. W., who 
asked for your theory concerning the motion of 
the eartb, you replied : that "it persisted in its 
motion by the ab8ence of resisting obstructions." 
Is not the air which presses on the surface an ot
.truction? A.The air'which surrounds the earth is 
no more obstruction to its motion than is the wa
ter in the ocean, as both belong to the earth and 
move with it. Remember that the diameter of the 
earth is 8,000 miles, and the hight of the dense at
mospheL'e only a few miles, while at the hight of 
30 or 40 miles scarcely a trace is left. The earth 
moves with the atmosphere through the practical
ly empty space beyond. 

(47) W. P. Ii says, in answer to J. D. H., 
who asks how to thicken his stove patterns, so as 
to taka a heavier set of castings from them: Pre
pare the mold as usual, and then insert something 
between the top and bottom of the fiask, which 
will separate them sufficiently for the additional 
th ickness desired. The cavity is small, and can 
usually be filled by sprinkling sand on the face of 
the fiask when open. An ingenious man can also 
vary the additional thickness as he desires. 

(48) W. S. D. says, in reply to the question, 
how to construct a perfect square, with dividers 
or compasses only, without the aid :)f scale, pen
cil, ruler·, or straight edge, or any other instru
ment, on a given base Qt. a line drawn between two 
given poInt.s: V-t A B be tbe givc-u pOle t�. Prom 

A as a center, with a radius= � B, de�cribe the arc, 
E C; then with B as a center, describe the are, 
FC; with C as a center. describe the arc, AD n; 
then again, with C as a center and a radius= A D 
().2 A B,measured on the arc) describe the arcs at E 
and F; then will the points, A, B, E, F, form a 
perfect square. 

(49) E. H. R says, in reply to H. F. K.'s 
query as to boiler capacity for a steam heater; 
Provide one fifth as much boiler surface ;in square 
feet) as you have of radiating surface in the steam 
pipes, and you will heat your building with econ
omy. 

�50) M. R C. says, in r?ply to 1. O. A.,who 
complains of the fatigue of the eyes: The trouble 
arises from partial paralYSis of the retina or ner
vous coot of the eye, caused by bright white light; 
and it may be obviated by decomposing. the rays 
from the lamp by meaDS of a tinted shade. White 
porcelain is very Kood, or thin tissue paper (white, 
straw-colored, or such), hung between the light 
and the operator so as to shade the white wood, 
will do. If the person be short-sighted he may re
quire a concave glass to suit the sight. If he be 
long-sighted from advancing years, weak lenses 
may be required. If the glasses are suitable for 
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the Sight, and the fatigue continue, rest should be 
enjoined. Strengthen the general health ; sea 
bathing or bathing with sea salt and water is 
good. 

(51 ) S. says, in reply to A.'s query as to 
how to get a good color on casehardened goods: 
Use leather scraps for the purpose. The leather 
shculd be charred sufficiently to pulverize easily, 
and then be pounded, not too fine, say about the 
size of peas. The articles should be imbedded in 
this in an iron box,luted with clay, and heated 
red hot for from 1 to 6 or more hours, as they ars 
to be hardened to a greater or less depth, and then 
dumped into cold water and dried off before they 
lust. 

(52) M. R. C. S. says, in reply to J. H. 1. . 
The splitting of the nails may be due to dry heat, 
as of a stove durin� cold weather. Keep thenails 
cut short; do not scrape::lr file the surfaces; mois
ten with a little glycerin or almond oil to which a 
little !iqWJr potas8aJ has been added. The nails be
coming concave is not, I believe, due to debility 
always, as I have seen it in one case where the 
person was well nourished. 

(53) A. W. C. says, in reply to R I. S., WllO 
asks how to settle rain water: The best plan that 
has as yet been found in Canada is to put about 2 
07.S. powdered alum and 2 07.S. borax Into a twen
ty barrel cistern of black rain water; in a few 
hours the water will be purified, and compara
tively waste water may thus be made fit for cook
ing purpOEes. This mlxt.ute has the same effect 
on lime water, precipitating the offensive purti
cle� to the bottom of the l'eceptacle. 

(54) A. W. C. eayp, in answer to T. B, who 
asks as to USlllg potatoes for manufacturing pur· 
poses: Desiccated potatoes have longbaen used as 
an article .of diet by the naval ann mercantile ma
rine of Great Britain; and they were. the staple 
diet of the explorers of the northwest passage un
der J\f cClin tock. 

MnmRALB, BTC.-Specimens have been re

ceivedfrom the followillg correspondents, &nd 

examined. 'with the results stated: 

Dr. T.-It contains 85 per cent lead and a trace 
of Silver, but no gold.-J. M. McW.-lt is kaolin 
clay.-R. T. W.-No. 1 is mud shale, containing 
pyrites. No. 2 is hardened blue clay. 

COMMUNICA TJONS RECEIVED. 
The Editor of tne !SCIENTIFIO AMERICAN ac

!mowledges, with much pleasure. the receipt of 
original papers and contributlonsllpon the follow
Ing Bubject8: 

On Drawbridges. By C. V. W. 
On the Tails of Comets By E. B. 
On a New WaehBottJe. By W. K. 
On a New Motor. By T. H. 
On a Double Channel Theory. By W. T. C. 
On a Boiler Ex plOSion. By G. H. K. 
On Working Men at the Centennial. By W.P.E. 
On a Meteor. By E. S. 
On B'Hed Wells. By R. A. R. 
On Cleansing Water Mains. By H. O. A. 
On Penguins. By W. E. D. 

A.lso inquiries and answers from the following: 
H. D .-G. R -J. T. B .-J. w. P.-W. T. C.-E. G.B. 
-H. V. lJ.-E. T. H.-W.1d.-J. C.-G. C.-J. C. D. 
-J. S.-C. S.-J. G. A.-R. M. -J. C .  W.-W. D.-
.F. O. J.-N. P.-W. B. W. 

HINTS TO CORRESPONDEN TS 

Correspondents whose inquiries faU to appear 
.hould repeat them. If not then published, they 
may conclude that., for good reasons, the Editol' 
declines them. 'I.'he address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bility of inventions, assignments, etc� will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
ae it would fill half of our paper to print them all; 
but we generally�akepleasurein answering briefiy 
by mail. if the writer's address is given. 

HundredE of inquiries analogous to the following 
are sent: "Who sells miniature locomotive en
gines? Who makes the best Bteam pumps? Who 
sells mica lamp chimneys? Who makes paper 
barrels? Who selJs millstones? Whose is the best 
glue? Why do not makers of electric telegraph 
al'paratus advt:rtise in the ScIENTIFIC AMERICAN?" 
All such personal inquiries are prlnted,as will be ob
,erved.1O the column of" Business and Personal," 
"hicb. is specially set apurt for that purpose. sub
lect to the charge mentioned at the head of that 
�olumn. Almost any desired information car in 
,his way be expeditiously obtained. 

[0 F FIe I A L.] 

INDEX OF INVENTIONS 
FOR WIDOR 

Letterl!l .Patent of the United State8 were 
Granted In the Week Ending 

January 18. 1876, 
AND EACH BEARING THA'l' DATE. 

[Those marked (r) are reissued patents.] 

Adze eye dies. etc . •  L. Chapman .... 172,254,255,256, 251 
Alarm signal box, llre, J. 11. Edsvn ....... ........ 172,404 
Alarms, fu'Sefor ftre, J. O. Fowler,Jr., .. , ...... 112.411 
Anchor, T . •  1. Whltecar .. ... . . . . . . . ................ 172,535 
Artlst's color dish, C. C. Poole .................... 172,342 
Axe dies, L. Chapman . . . . . . . . . . . . . .  172,250, 172,251, 172,252 
Axe eyes, macbine for opening, L. Chapman ..... 172,249 
llack lash spring, T. Alsop .... . . . . . . ............. .. 112.366 
Bale tie. G. Gale ........... ... . ...... ..... ......... 172,417 
Bale tie, D. H. Mathias .......... ............. ..... 172,330 
llallng, bUCkle for cotton, C. R Herron ... ...... 112,434 
llase ball, S. Hlpklss ................................ 172.315 
Bed bottom, spring, G. F. llethune ................ 172,295 
lied hottom, spring, W. Crlch .. ... ..... .... .... . .. . In,OO\) 
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