
out to t;ea? A. The slack water navigation of streams 
has been long in use, of which the navigation of the 
Schuylkill River, from Philadelphia to Pottsville, is a 
notable exalJ)ple. The Sault Ste. Mary C�nal is also an 
example. Tide locks have also been long used in the 
United States for ordinary canal purpose3. and in 
England for the largest ships. 2. Is there any geo. 
graphical reason why such locks could not be built in 
the month of the James River, at some suitable place 
above Newport News, and thus form a motionless level 
of over 100 miles. and gain at least 4 ft. of water as 
against low tide? A. There is no reason that we know 
of to prevent the JamesRiver being made navIgable by 
slack water. except the rights of riparian owners. 3. 
What is an approximate e.timate of miles of navigable 
streams in this country, that could be so improved? 
A. There are thousands of miles of streams in the 
United States that could thus be made navigable as well 
as a sonrce of power. Railroad competition seems 
now to be a bar to this class of improvements. 

(3841) N. M. W. asks: 1. What size 
and quantity of SIlk covered magnet wire should be 
used on a. Bell telephone, and to what resistance 
wound? A. Use enough No. 3� wire to bring the resist· 
ance up ti} 150 ohms. 2. Would :-;r o. 32 cotton covered 
do, and wh .. t amount of it, and resistance? A. No. 32 
will not answer so well. 3. What oumber in American 
or Brown and Sharp gauge r.orresponds to No. 36 B. W. 
G. which I have been told to use on my telephones? 
A. No. 3,:; American gauge corresponds to No. 36 Bir. 
mingham gauge. 4. I have some Yo ill. by 6 in. steel 
magnets, very strong. Are they of proper size? A. 
Yes. 5. My diaphragms are of common tlDtype plate. 
Is this proper, or should they be thir.ner? Diameter 
of diaphragms, 2!oS in.: diameter of speaking hole, 
Ii'. in. How far from end of magnet should diaphragm 
he placed? Where can I get very th i n iron or steel 
for diaphragms ? A. Tintype plates will answer for 
diaphragms. You can get thin tintype plates from 
dealers in photographic su pplies. 6. What dimensiolls 
are best for bobbin? Distance from diaphragm to 
bottoD", of box about six or seven-eighths of an inch. 
A. It is not very material. Consult SUPPLEMENT, No. 
140. 7. What has become of the" House" telephone, 
which you d4?BCribed in the SCIENTIFHl AMERICAN Bomp
years ago? I think you stated that it would be put on 
the market. A. We do not know that anything is 
belDg done with it. 8. How long a line could be op. 
erated with above telephone, without hattery. and if 
battery were used, of what kind should it be, and how 
connected? A. On a line unaffected by induction, you 
can probably secure fair result. for a distance of from 
two to three miles. 9. When size of wire is given, 
without specifying, is the American gauge implied? 
A. Yes. 10. I have some one quart bichromate of 
POtSSS8 batteries, and some of the carbons are broken, 
and I wIsh to replace them myself. They are fixed in 
brass plates, which have raised pieces running across 
them on each side of carbon. The carbon seems to be 
fastened in with lead. Please tell me how it is done. 
Carbons 1% by 6 in. A. The lead is cast upon the 
ends of the c.rbons. 

(3842) C. B. says: Can y ou tell me bow 
to clean brass rifle shell, so that they can b e  reloaded? 
When I try to clean thcm with soda it forms a corro· 
sive substance on the inside and outside. A. The 
corrosivesub.tance was on the shells at first. the soda 
only dissolving the acid portions. Try a solution of 
oxalic acid in hot water forJ a few minutes; after wash· 
ing wit.h soda,wipe inside anli outside with a swab on a 
.tlck and finish with a soda wash. 

(3843) M. S. asks: 1. Can 1 get the same 
amount of power from the simple electric motor, pa.:e 
4�8," Experimental SCience," with 6 cells of Fuller 
battery, as I could if it was made 80 small as to give 
its maximum amount of power with 6 F. cells? A. 
You can always secure the best results by baving the 
motor proportioned to the battery. 2. How much 
"mailer would It have to be made, also how much and 
what sizes of wire should be used? A. Make the mo· 
tor about half the sIze given, and wind it with No. 20 
wire. 3. In either case would the 6 cells develop enough 
power to run a sewing machi ne? If not, how many 
would? A, No; six cells of Fuller battery will not run 
a sewing machlne. It will require double that number. 
4. How can I, when using Fuller cells cause the motor 
to run fast or slow, as when running a sewing machine? 
A. You can vary the speed of tbe motor by in troducing 
re�h�tlmce int.o the circuit or removing it therefrom. 
5, My Fuller battery has been set up two weeks and the 
zincs, which are Leclanche battery zincs, arejust about 
Dsed lip. They were amal.�amated and the ends im
mersed in mercury in the porous cups. which are second 
hand Leclanche porous cups. The solution used was a 
saturated solution of bichromate of potass. with 10 per 
cent of sulphuric acid outside porous cup, water inside. 
'rhe work done by the battery during that time was to 
light a four candle power lamp one hour and a quarter 
and to light gas. Shouldn't the zincs have lasted 
longer? And can you sug!:est a remedy for the wasting 
of the zincs? A. Leclanche zinc8 are too small for the 
Fuller battery. The zincs should weigh from 1 to 2 

pounds each. Use pure zincs and plenty of mercury. 
(3844) J. M. says: 1. Suppose a pound 

of leatl and the same weight of wood were dropped from 
a height of two hundred feet at the same instant, how 
much dlfterence would there be when the lead reached 
the ground ? If a piece of lead and a p,ece of wood 
the same size were<:lropped from the same height at the 
same instant would there be any difference between them 
or would one reach the ground bef01'!! the other? A. 
There will be a very great difference in the first case. 
not 80 much so in t.he !l-econd case. The friction of the 
air would retard the fall in proportion to the relative 
weights and bulk. In the first case the weights will he 
alike, but the balk of the woon will largely exceed the 
lead anti furnisb a larger area tn the resIstance of the 
air. In the second case, the liize being the same, the 
difference in weight will give the lead about fifteen 
times greater weight, while the resistance of the aIr is 
the 8ame with both wood and lead. It is only in a 
vacuum that the fall would be alike. 

(3845) G. W. H. says: Please inform 

i'titntifi' �tutri,au. 
tain rain water? A. P�int the llail with red oxide of W ill they last longer if painted? A. The cost increases 
iron paint mixed with boiled linseed oil, two coats, dry in the order named. Copper gutters will outiaRt tin or 
each in the sun, or if you desire a fine finish use Japan galvanized iron many times. All will last longer by 
baking varnish of any dark color and bake in an oven being painted every two year.. The comparative cost 
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Baxter, Wm., Jr., BaIt., Md., governing device .... 466.02S 
Baylor, R. W., Norfolk, Va., knockdown barreL .. 466,294: 
Beard, Ed., Chicago, HI., condenser ........ ..... ... 466,213 
Beaumont, J. W 0' St. Louis, Mo., wall for build-

at about 2600 temperature. will depend on the thickness of the metal. ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,14. 
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� �,o.t'u�����rrig·work:: Wi:�� (3846) W. F. B. at;ks : 1. Can a low pres- (3855) W. J. says: Our old grist mill Bebringer, Cbas., Defiance, Ohio, tongue support 465,913 

Sure engine be worked witlI success receiving steam di· 
rect from high pressure engine without steam jacket ? 
A. The two engines as de.cribed can be run as a com· 
pound engine if properly arranged. 2. What would be 
the horse power of a compound engine, high pressure 
cylinder 16X24 in., low pressure 24X24 in., speed of 
engine 100 revolutions per minute, steam pressure 150 
pounds ? A. They should develop from 400 to 450 
horse power. 3. Wbat is the width of a locomotive fire 
box and water space when such is inside of frame? A. 
Width of fire box,about 4 feet 4 inches; water space 
of legs, 4 inches. 

(3847) S. A. K. says: I have 15 pounds 
of water at a temperature of 60° Fah., and add 2 pounds 
of steam. Wbat will be the temperature of the mixture? 
Would there be any difference iC I add the same quan
tiiy of boiling water instead of the steam ? If 00, 
why? A. As you do not. mention Ihe pressure or steam, 
which makcEI Borne difference in the result, we assume 5 

pounds pressure, which will give you a temperature of 
2Obo, while with boiling water the temperature of the 
mixture will be but 80°. With steam you add the latent 
heat of steam, or 950° for each pound of steam. 

(3848) J. L. G, asks: Can I construct a 
battery which will generate electricity enough to supply 
three incandescent lights, and also how many cells and 
what size will I have to use? A. It depends entirely 
upon the size of the incandescent lights. You can run 
three or six 20 volt lamps with 11 cells of storage bat. 
tery, and you c�n charge the storage battery with 
gravity blltteries, using four cells of gravity to each 
cell of slorage. We do not advocate the use of primary 
batteries for practical electric ligh ting. 

(3849) H. asks: 1. What pressure per 
square inch would air have if reduced % its volume at 
sea level, to !4, to !oS? A. 15 pounds, 45 pounds, 105 

pound.. 2, Gi ve formula to find pressure at various 
stages uf compression. A. For isothermal compreesion 

p 
the formulu is - -P=gauge pressure. P=absolute 

V 
pressure of the atmosphere or 15 pounds. For example: 

15 
- -15=15 pounds gauge pressure 
� 
15 

and - -15=105 pound. gauge pressure. 
!oS 

(3850) D, c. S. says: Being an old sub
scriber to the SCIENTIFIC AMERICAN, I would like to 
ask your opinion in regard to the use of a steam boiler 
in use here; the boiler in question is of steel plate, % 
inch thick, 12 feet long, 80 tn. diameter,with thirty.nine 
3 inch tubes, return, and the take.up is over the furnace 
doors, and has the old style safety valve with a round 
iron ball as wei.:ht on lever arm. The proprietors when 
ready to start founo the engine unable to drive the mill 
with the weight at the end of safety valve lever, and 80 
they added a 56 pound pea to same, and yet had to add 
4 fire brick. to end of lever before the pressure was able 
to drive the mill. Some claim this to be dangerous, as 
the bail weight on end of lever is the full capacity of 
boiler; with all this weight,the steam gauge only shows 
100 lb. pressure, and is all the time giving trouble by 
leaking, etc., and needing repairs, etc. A. This is an 
example of the dangerous practices resorted to in order 
to g.t more work from a boiler than IS due to its safe 
capacity. The very fact of it. leaking at 100 lb. pres
sure shows that it is overstrained. This is the cause of 
many boiler explosions, and should not be tolerated by 
engineers. 

(3851) J, F. asks if an induction coil 
can he made with which to light a 16 candle power 
Edison's incandescent lamp. If so, please give length 
and diameter of core, size and amount of wire for 
primary and secondary coils, and number of layers of 
each. Have 40 jars gravity battery which can be used 
to furnish primary current. A. An ordinary induction 
coil will not light an incandescent lamp. as the se· 
condary current generated by such a !:oil is of very high 
E. M. F. with low amperage. The induction coils u.ed 
for operating incandescent lamp", and known as trans. 
former., are designed for converting a current of high 
E. M. F. and low amperage,into a current of low E.M.F. 
and,higher amperage, capable of heating the carbon fila· 
ments of the lamps to incandescence. The only way 
you can utilize your gravity batteries for electric light. 
ing is to use them for charging a secondary battery, 
employing the latter for operating your lamps. With 
your 40 jars yon can cbarge 10 cells of secondary bat
tery. 

(3852) W, F. C. writes: I have a maga
zine clipping which I wish to separate, so as to paste 
both sides in a scrap book. Is there any way to split it 
and not destroy the paper ? A. Cover both sides of 
the clipping with strong paste, and insert It between two 
pipces of very strong, smooth paper, making oure to 
have it attached by every port.ion of its surface tt. the 
pieces of paper. Allow it to dry thoroughly, then pull 
the stout papers apart; this will split the clipping, and 
the parts may be soaked off, washed, and pasted in the 
scrap book. 

(3853) W. A. B. asl;;s: 1. Can you give 
me a good remedy for a sprained wrist? I have tried sev· 
eral remedies, such as liniments, armca and a band 
around the wrist, but. without cure. A. After the reme' 
dies that you have already tried, we can only advise you 
to consult with a good physician. 2. Should a stone 
fall from a great height, say 500 feet, docs it gain in 
speed until it reaches the ground, or is the speed of the 
stone the same after it has fallen n certain number of 
feet ? A. A stone falling from a great height will in
crease its velocity until the re.istance of the air due 
to its area is equal to the weight of the stone. after 
which it will fall at nearly uniform velocity, but slowly 
decrea�ing as the air increases in density. 

(3854) M. J. H. asks: What is the com-

had 6runs of stones. These .tooes were 48 inches diame-
ter and ran 160 revolutions per minute, making a fine 
quality fiour. What amount of power would each 
stone require ? How many bushels of wheat should be 
ground per stone, or what should be the output of the 
mill in bushels or wheat ground and in barrels of 110nr, 
for one day or twenty ·four hours ? A. Each stone will 
reqUIre 4� horse power, and should I!rmd 4� bushels 
wheat per hour, making a total output of 648 bushels 
per day of twenty-four hours, with 27 horse power. 
This does not include l,ower for elevating and bolting, 
which will require about 4 horse power. 

(3856) J. E. L. says: Could you inform 
me (a subSCriber) what is the trouble in regard to the 
successful operation of a compressed air motor? Is it 
caused by the friction of the valves, piston", etr., and 
the lubricat.ing of the same. as this might be difficult? 
I have thought it might prevent their successCul opera· 
tion. In steam and water engines t.his is not necessary. 
viz , lubricating to a great. extent, that is, of the parts 
mentioned. A. Compressed air motors are in success
ful u�e in Europe for power purpo!l-es, ami compressed 
air is used all over the world for running rock·drilling 
machinery and pump" in mines. There is no difficulty 
in their use. See SCII!:NTIFIC AMERICAN SUPPLEMENT, 
Nos. 765, 721, 684. on the use of compressed air for 
power. 

(3857) J. H. S. asks: 1 What tempera-
tUre of air passing through petroleum is necessary to 
vaporize it.? A. Crude petroleum may begin to evolve 
vapor at 1000 F. or less, all depending on the sample. 
To finish the volatilization a high temperature is needed 
at the end, and some pitch will be left in the still. 2. 

What is the highest temperature petroleum gas will 
stand without ignition, mixed and unmixed, with the 
proper quantity of air for complete combustion? A. 
1,000° to 1,500° F. 3. What heat doe� petroleum gas 
produce in burning? A. It depends on the gas or Ihe 
burner. Theoretically, it might give 4,000° to 5,000° 

F. Actually, not over half these temperatures .hould 
be looked for. In Clark's Gas Engine, $2 by mnil, you 
will find these theoretical points conoidered. We aleo 
recommend � Robinson's Gas and Petroleum Engines, 
$5.50. 

(3858) A. G. S. and A. T. ask concerning 
relative merits of shorthand systems. A. It is claimed 
that Pitman's "ystem is more extensively used than any 
other shorthand metllOd. We can supply manuals in 
any system, such as Pitmun's·� Shorthand or Phono
graphy," 40 cents; ditto U Teacher," 10 cents: Munson's 
"Complete Phonographer," $1.50; Burnz" Fonic Shortl 
hand ," $1; Graham's" Hand Book of PhonogrtLphy," 
$2; Mu.nson's "Phonographic Phrase Book," $2.50. 

(3859) "Danville" asks: 1, What kind 
of pith is used in makingfigures foran ano-kano? Will 
pIth ou t of corn stalks answer the purpose? A. The 
best pith for the purpos' is sunflower stalk pith. The 
other piths wiil answer however. 2. Does the box need 
to be air tight? A. No.3. Which side of the lelltber 
should go out-the black or the red? A. The natural 
uncolored side of the leather or kid. 4. How much bi· 
sulphide of tin does it take to put in the pad? A. As 
much as will spread over its surface. 5. What is the 
illuminating paint made of ? A. From calcium or 
barium sulphidej see our SUPPLEMENT. Nos. 229, '249, 
497 and 539, and the SCIENTIFIC AMERICAN, No. 10, vol. 
65, and No. 19, vol 65. 

H. n. asks for a varnishing ink.-S. E. N. asks for a 
varnish for rubber overshoes.-S. R. asks how to dye 
brown.-·C. P. J. asks: Please describe fully the manu
factnre of eoamel signs and.sig!! letters.-J. C. S. asks 
how to silver glass by solution,-E. D. asks for receipts 
for engine oils, cylinder oil, axle grea.e.-J. H. B. and 
C. H. M. ask for furniture polishes. 

Answers to all of the above queries will be found in 
the" Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which our corrp.spondcnts nre referred. 
The advertisement of this book is printed in another 
column. 

TO INVENTORS. 
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Beseler, Cuas., Jersey CIty, N. J., stereopticons ... 4C6,150 
Bettendorf, Wm. P., Davenport. Iowa, cultivat or. 466,215 
Bettendorf, Wm. P., Davenport, Iowa, cultivator. 466,216 
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Bingham, J. H .• Chicago, Ill .. tire for wheels ...... 466,112 
Bird, }"'. H •• Lazearville, \V. Va .. wheelbarrow .... 466.001 
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Bonker. George V., Boston, Mass., bottle stopper. 465,915 
BonnaffoD, Albert L., Pbila., Pa., fence ............ 465,916 
8ott, J. E .. Eyam, Eng., self-propelling projeetile 466,056 
Braddock, W. JJ., Boston, �arment supporter ...... 466.089 
Bradford, H. C., Milw�ukee, Wis., tapping mach., 465,827 
Brand, J. B. & P. L., Sheridan, Milwaukee, Wis., 

door loe.k ................ .......................... 466,113 
Brasnahan, P. L. R., & A. Fritschi, Suisun, Cal., 

nut lock .... ... ... ......... ... ... '" ................ 466,014 
���:'b,°G.�U.!��·��i:o��:''i�{�,:rl��;i�;i��ii���: !�UM Brooks. T. 8., Garrison's, N. Y .• railway tie ........ 4fi€,218 
Brousseau. H., & G. Patterson, Newbury, Mich., 

rotary valve . ...................................... 465,917 
Brown, A. E., Cleveland, Ohio. hO is t ropes ......... 466,090 
Rrown, A. J. Chicago, Ill., safety gu ard for cars ... 400,115 
Brown, David. Huddersfleld, En�., call bell ........ 466.116 
g�g:�: ?J�

l
W.,S& ��9paJl}ii, t�b���t�lA��coiin:; 465,918 

lamp ................................................ 466,02!l 
Brown, Perry, SharonvilJe, Ohio, car coupling • . . . .  466.219 
Brown, S. H., Boston. :Mass .• carburizing metals . 465,828 
Brown, W .  A., San Fran., Cal., wrapping mach . ... 4f.6,075 
Browne, Hugh M., Wash .• D. C .• fire alarm ........ 465,829 
Browne, Oliver L. F .. Syracuse, N. Y., rake ........ 465,919 
Buffington, '1\ H., Berrysbu

w.' Pa., screw driver .. 466.220 
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��i�tfr. �.�����::: : ... .. ��:� Butler, Wm. J .• Woodstock, Can., railway signal.. 466.155 
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8:���.I§.�&rkE.c��c��ii·r��er�r�f��Tt��no:· re� 456,057 
versing mechanism ................ ........... .. . 465,920 

2:��ri:� �s. f.:'S
Pi

J�����: r�wsa%�:n b�rl����: :: �:��� Cash, F. C., Lynn, ifass., railw�y gate ..... ......... 4fil.156 Casler, A lonzo. Otto, N. Y., washing machine ..... 466,002 
Cassagnes, G .  A .• PariS, France, telegraphy ........ 465,832 
Cavalli, J., London. En�" ornamenting tablet,s .... 465,8M 
Champion, P. C.E., Pans, France, electrical pyro-

technics ............................................ 4135 ,981 
Chase, Henry A., Boston, Mass., signal system .... 4G5,9f;� 
gPa��' J�h�·K�����lg�rw.
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Clark, W., Spartanbur�, Ind., educational app ..... 400,206 
Clarkson. G. H., N. Y. City, kindergarten app .... 465.834 
Closz, C. St. Ansgar, Iowa. grain cleaning mach . . 466,125 
Coea. Loring, Worcester, Mass.!. wrench ............ 466,271 
Colborn'!,.oliver, Cbicago, Ill.

! 
rence ................ 466,126 Cole, F. w .. Newton, MaSS

A 
e ectric sig. app ....... 46.5,991 

2gt�llre,
EF��tJ.� �ak1faO:3.r�al.��ie�t��J���eJnC·iaior �:� Cone]��t:C· c!ij\e � .� �. � •. . ���.�:. ����������. ��:: 466,268 
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:: :a�m�� �g��ic��:' :e�c�e· BPring·.: �:= Cook, F. �., Chicago, 111., spanner wrench .......... 466,157 (joon, C. 8., Cleve., 0., oven bottom for stoves .... 466,070 

Cornell, G. A., Hartford, Ct., pole splice for tents. 465,921 
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Cowley, J. T., Lowell, �ass., store service app .... 465,962 
COWl

�
, J. T ., Lowell, Mass., store service app .... 465.968 

8�: es. ·RI�� �i�ii��eba!!�·E���. ';;�:�ihior me'tai 466,
CJl1 article" ............................................. 465.836 

2����y�
r
bifv�r7 �r .. !p:�i.�in��heJs�frr��aciliiie �:�� Cross, Wellington, Fultonville, N. Y., insole ....... 466,297 Curtis, F., Jr., \Vorcester, Mass., friction clutch ... 466,224 Curtis, L. B., Southport, Conn., attach. for lathes 465,838 

Davis, Daniel J., Chicago, III .• curd grinder ........ 466.048 
Davis. D. J., Ch icago, 111., refrigerating room .•. . . .  466,049 
Davis. Talton T., Man oni Kap..., rectal speculum .. 466,004 
g:��i��efat.DC�nI:iii't��iii�r��\r�?fr��U��ifng·, �:�� 
B:�b�it Ha. ���tr�����iR���'asc:.:\�i��ScloBet; :J:� 
Dement, G., Chicago. Ill., manicure implement .... 466,076 
��,�j}����·��'ri���Op��'C�il�:' :re��;r :a��.� �:m 
Dillman, William C., Brooklyn, N. Y., annunciator 466,159 
Dimond, G. H., Briageport. Ct., sewing mach ..... 466.273 
Divis. J. V., Prelonc, Aus., specific gravity app ... 465,841 
DOdg
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Willis, Blaine, Me'vcar coupling . .......... 466,160 
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Dudley, R. M'
N 
Metamora , Mich., band cutter ...... 466,225 

B�g���i·�rltz,e;��rtt��,' ;��.��Yr�������� �:�� 
Dunbar, William, Larrabee. pa.lsaw ............... 4f'>5,oog Dustin, F. J., Machester,.!i. H., uggagecarrier .. . 466,064 
Ecklund

ri
P· A., Dracut ,MRss., table leaf sUPfort. 46G,005 

1S::g�: T: t:: li�e;e���p���N.Nj.,
J
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��i:��: �: 1::,Ljt:n1�y���kN�·f.:, �l�ri'���iing 465.973 
signals .............................................. 465,971 
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Edwards, W. J., Chicago, Ill., velOcipede . .......... 466.134 Egler, Jacoh D., PittSbUrg
h 
pa'ppenCi! sharpener .. 466,077 
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N. ��, �r�����r�.a;:p �:� Eiflander, Charles, Newark, N. J., spring hinge .... 466.0:n Elliott, Henry, Los Angeles, Cal., lock .. ........... 46fi,97( 

Ellsworth, Hermon G., Lockport, N. Y . churn ..... 466.072 
Emmner, J • Jr., Wash , D. C., electric raHway .... 465,844 
Engelhardt, Richard H .. Berlin, Germany, chu . 466,� Eno. J. A., Newark, N. J., steam generator, ........ 466,274 
:\Yt�'o����rI

Bl��rieP;�����:·c��rgi�����'sier.: �:b� 
Evered, William, DetrOit, Mich., pump ............ . 466.094 

An experience of forty years, and the preparation of = i�I���'E%��t' ����i���'J�y ��:�bu� �t��gii': 466.00t1 
more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents , either at home or 
abr�ad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex
tensive facilities for conducting the bUSiness. Address 
MUNN & CO., office SCIENTIFIC AMERICAN,361 Broad
way. New York. 
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