
RECENTLY PATENTED INVENTIONS, 
Railway Appllance8. 

CAR COUPLING. - John P. Kirwan 
and James E. KIrwan, Jr., Pittsfield, Mass. This is a 
coupler of the knuckle type, the body !lortion vf the 
pivoted knuckle having a aownwardly inclined or 
beveled surface in combination with a couplin� pin 
hlwing at !ts lower end an inclined or beveled surface 
correspondinll: to that of the knuckle, whereby when 
the pin IS raised the kDllckle will be forced outward to 
th� uncoupled position. The construction is very 
simple and durable. and the coupling pin is so formed 
that the knuckle will have more of a bearing on it than 
has been heretofore obtained, while it may be mani­

pulated with the least possible risk to the operator. 

METALLIC TIE. - Edward S. Moffat 
"lid Theudore G. Wulf, Scranton, Pa. The body por­
Lion of this tie is formed of a section of ordinary 
track rail, which is given an oblique bend In the 
middle and placed with its bottom flange uppermost. 
The end portions of the tie ale re-enforced by sbort 
rail sections, witb thei r  lIanges uppermost, tbe two 
parts being separated by space blocks opposlte tbeir 
web portions and IIrmly bolted togetber. The bearing 
heads thus formed for the track rails are provided witb 
clips, held thereon by bolts, tbe clip. bei.n�adapted to 
clasp the flanges of thc track rails. 

Electrical. 

TELEGRAPH RELAY.-Charles M. Dyer, 
Cloverdale, Ind. According to this invention the arma­
ture in thc relay is supported yieldingly on tbe front of 
a swinging armature lever, while a belt secured to tbe 
armature extends over a guide pnlley to connect with 
the armature lever, thc belt being arranged so tbat the 
movement of tbe armatnre will impart an opposite 
mOVf'ment to tbe lever, the improvement providing a 
nicely balanced armature whicb will be beld in proper 
adjustmcnt witbout regard to tbe variations of the 
electric cnrrent. 

Mining, Etc. 

ORE WASHER-Samuel C. McLanahan 
amI William F. Kirk, Hollidaysburg, Pa. This is au 
lmpl'ovcmen< in that class of are washers in wbicb one 
or more shafts having radial blades revolve in a box or 
tank, the blades serving to agitate and carry the are 
forward to tbe discharge. Tbe stirrer sbaft is formed 
with longitudinal sectiolls of angle iron or steel, the 
radial flanges extended throughout their length, and 
the sections secured at their ends ,to cap plates. The 
hlades or paddles are preferably formed of flat steel 
plates witb twisted sbanks connected with the flanges 
by bolts, the same bolts connecting tbe blades witb the 
.haft sectIons and uniting such sections, wbile tbe ar­
rallgcment of the bolt heads and nnts is snch that tbey 
are but slightly acted on by tbe ore in tbe operation of 
the mHchine. 

SAFETY KEEPER FOR MINING CARS. 
-lllkcrman Bailey and Louis Feger, Madisonville, Ky. 
This is a device for locking a car upon the hoisting cage 
automatically, and releasing it at the top and bottom 
of tbe shaft. A shaft is mounted to rock or. tbe plat­
f arm of the cage, there being keeper arms on the ends 
01 the sbaft, and a pendent weigbted rock arm adapted 
to rock tbe keepers into an nprigbt position, adevice in  
the nllne shaft rocking the arm when the cage IS 
lowered upon it. The improvement is for use on mine 
cages, whereby coal and other material mined is brought 
to the top of the shaft in cars, wbicb are transferred 
from the hoisting cage to a surface track and moved to 
a pain t of discharge for their load, or are dumped 
directly from tbe cage. 

SMELTING FURNACE.-Adam J. Schu­
macher, Butte City, Montana. This invention provideo 
an improved disc barge trougb, readily applied, to anto­
matically discharge and separate the products of fusion 
from the furnace, whereby the furnace may be run wit.h 
I!reater continuity and less attention. The invent.ion 
consists of a pipe formed into a trough and connected 
with a water snpply to pass water through the pipe. 
The pipe is continnons, and bent so as to form the 
bottom, sides and ends, the bottom having an inlet 
opening, wbile one end is somewbat less ln heigbt tban 
the sides, so as to form a discharge opening. 

CAR DUMPING ApPARATUS. -Maurice 
�l Neames, St. Patrick'., La This invention relates 
to improvements in inclined railways and cars. pro­
VIding means whereby cars may be drawn np sucb rail­
ways and automatically dumped at a certain point, 
being then placed in position to travel down tbe incline 
of Its own accord. The construction is Simple, durable, 
and inexpensive, and means are provided whereby 
the car may be quickly and conveniently loaded, and 
Its cOlltents readily delivered. 

lUechalllcal Appllances. 

ScREW CUTTING LATHE FEED ME­
l'HANISM.-Wendell P. Norton, Mount Vernon, N. Y. 
To conveniently and rapidly change the speed of tbe 
feed screw on Bcrew-cutting engine lathes, according to 
the requirements of the screw to be cut, an improved 
fccd is provided forming the snbject of tbis patent. 
The shaft is driven from a series of intercbanlleable 
gear wheels, a pinion turning with and sliding on tbe 
shatt, and a drIving gear wheel ln mesh with tbe 
}linion, whl1e u second series of Vear wheels of various 
diameters is arranged step-like on tbe feed sbaft and 
adapted to be cngaged by the driving gear wbeel. 

BUSH HHIMER.-Clark Holden, Barre, 
Vt. This hammer is composed of oppositely arranged 
body plates having central bosses and transverse gibs 
fitted between the plates on the ends of tbe bosses, 
eacb gib having a tongue fittmg inlo a longitudinal 
groove formed in tbe bosses, while bolts pas9 tbrougb 
the body plates and through the gibs to hold tbem in 
position. The construction is simple, and the blades 
are ser.nrely held in position, wbile tbe parts may be 
convement.ly separated to take out the bladee for 
sharpening or other purposes. 

NUT LocK.-Ira J. Griffin, Sing Sing, 
N. Y. Combmed with a bolt having a lon�itudinal 
groo"e in one side, and a nut furnisbed with radial 
slots or recesses in Its outer face, is a "pring key IItted 
to the groove of tb" bolt and adapted to enter into the 
recesses of tbe nnt. There is also a series of ratchet 
teetb in tbe bottom of the groove in the bolt, the key 
being adapted to engage the ratchet teeth. The device is 
very simple and effective, qnickly locking the nut npon 
a bolt, with means for readily releasing the nut. 

BEADING MACHINE.-J ames P. Howe, 
Cass City, Micb_ �'be makmg of beads on eaves 
troughs and similar articles, the work being done ac­
cnrately and rapidly, while the machine is easily 
operated, is tbe object of this invention, the machine 
being so constrncted tbat it will not warp it made of 
wood and will not easily get ont of repall. It consi.ts 
of a Jiloed and a movable jaw binged together and 
baving registerin� �rooves, a roller with a longitudinal 
groove being beld to turn In tbe jaw grooves, while a 
block shding along the 'onter SIde of the movable jaw 
bas its onter face inclined, and a transverse bolt or bar 
extends from the fixed jaw into engagement with tbe 
inclined face. 

CAN CAPPING AND CRIMPING MA­
CHINE.-Matbias Jensen, Astoria, Oregon. This in­
vention relates to tor mer patented inventions of the 
same inventor, and provides an improved method of 
capping botbends of the can bodies witb rapidity and 
certainty. Tbis is accomplished principally by arrang­
ing two sets of jaws opposite eacb other, each adapted 
to close and form a tapered bole, tbe caps being con­
veyed one at a time to the narrow end of each bole, and 
the can bodIes presented IIrst one end throngb one of 
t.he.holes into a cap and afterward tbe opposite end 
throngb the otber bole into another cap, tbe can bodies 
following each otber, so t.bat the end of one can body 
is forced into one cap wbile the opposite end of anotber 
is at the same time forced into anotbercap, the capped 
cans being released to roll off one after another. 

Agricultural. 

CORN HARVESTER.-John N. Reimers 
and Wilhelm M_ Schneskioth, Callimet, Iowa, This 
macbine bas in'eed roIls prOVIded with spiral fintes 
having their front sides inclined npward toward the 
rear, tbe rolls being g1ared to revol va toward eacb 
otber on tbeir onder sides, and baving the,r IIntes in­
clined to diverge rearwardly to feed the stalks rear­
wardly withont tending to crusb tbem to tbe gronnd. 
Combmed with the traveling harvester is a hnsker, 
b .. vin� gatbering devices for stripping the cars from tbe 
stalks, the busking devices having trongbs pivoted at 
tbeir npper ends to tbe main frame, and mecbanlsm by 
wbicb the opposite ends of the troughs may be adj usted 
vertically, as may be desired, accordin� to tbe grade of 
tbe ground traversed by tbe machine, the troughs being 
provided With rolls adapted to tear the husks from tbe 
ears. 

Hop PRESS. - Pierce Riggs, Crowley, 
Oregon. This is an improvement in that class of 
presses in wblch tbe follower operates borizontally 
within a press box similarly arranged. Combined WIth 
the pre.s box and follower shding in it are two sprocket 
wheels arranged one above tbe other, one of the wheels 
being keyed on the operdting shaft, while a ch�in at­
tached to tbe ends of tbe follower passe. between the 
sprocket wbeels, there being means for rotating the 
shaft. Anotber wheel is provided having a ratchet rim 
and a rim for receiving a rope, a lever and a pawl act­
ing on tbe ratcbet wheel to produce the imtial and 
finisbing movements of tbe plnnger, tbe operation being 
practically continuous. 

LAWN MOWER. - Edward Z. Kidd, 
Deadwood, Sonth Dakota. To a plate rigidly connect­
ed to the front ends of the arms or handles, in front of 
the main axles, are secured forwardly projectin� spear_ 
sbaped knives, and a plate IItted to slide transversely 
OVAr tbis plate carries other V-shaped kmves. The 
latter plate is attached to a lever pivoted on top of tbe 
.. x Ie, tbe rear end of tbe lever being pivotally connect­
ed by a pitman witb a crank disk on "shaft wbose 
forward end Is rotated by a bevel gear in mesh with a 
bevel pinion operated from the main driving wbeels_ 
Tbe power of the driving wheels is readily t.ransmitted 
to the cutting mecbamsm, so that the grass is cnt witb 
great ease, and the sets of knives may be readily raised 
odowered to cut long or short grass. 

PRUNING IMPLEMENT. - J e s s e  M. 
Morgan, Chetopa, Kllnsas. This implement has a book 
and a reciprocating knife, tbe shank of the book baving 
a longitndinal groove in wbicb tbe back of the knife is 
fitted, and the book proper having a slot through wbich 
the knife moves in the forward or cuttin� movement. 
The construction is sucb that tbe knife is guided and 
braced against being diverted by the resistance of the 
branch being .evered, the knife also, when desired, 
maklhg a shearing cnt wbile itself having a straigbt 
path of movement. 

Ml8cellaneou8. 

PNEUMATIC GRAIN CONVEYERS.-
Frederic E. Dnckbam, Millwall Docks, London, 
England. This invention relates to a delivery ap­
paratus for conveyers, for nse in unloading or convey� 
ing grain, etc., between ships, barge�, warehouses and 
granaries, by tbe carrying power of a current of air. 
The hopper_like chamber into wbich the suction pipe 
leads is provided with exhausting apparatus by wbicb 
a partial vacnnm is maintained, and beneatb this 
chamber a twin receiver rocks upon a borizontal axis, 
tbe upper part of tbe receiver being cnrved to an arc to 
make a comparatively air-tigbt joint witb tbe month of 
tbe bopper. Tbe oscillating motion of tbe receiver 
is controlled by mecbanism whereby a filled receiver is 
disconnected from tbe exhaust and falls over to dis­
charge, bringing the otber cbamber into position to be 
filled. With tbis' apparatns the grain is transported and 
devosited by the air cnrrent with ant the admission of 
snfficient air to destroy the necessary partial vacuum. 

EVAPORATING PAN.-Jay B. Copeland, 
Punta Gorda, Honduru. Tine Invention relates to an 

apparatns for pnrifying saccharine jnices in the mann­
factnre of sugars and sirup, tbe purifier consisting of a 
vessel divided by partitions into a series of longitudinal 
compartments ranging side, by side, tbe juice being 
partially heated in one compartment, higbly heated in 
the next compartment, and so on, the temperature in­
creasing nntil it finally cscapes at the outlet. The 
SCllm is antomatically removed, and the tendency to 
mix with the purified juice is overcome, the sediment 
being detamed In the several compartment., to be re­
moved as it accumulates. whereby the juice is brought 
to as cl�ar and pure a condition as i. possible with. 
out tbe fir �l treatment with bone black, etc. 

SUBMARINE BoAT. - John F. Auer, 
Nyack, N. Y. This bOllt has a tubular keel sectiou 
with an opening in its bottom, and valved air supply 
and exhaust pipes, whereby the admission of water to 
the keel and its discharge are controlled by the air 
pressure in tbe k"el section. The arrangement is such 
that the boat may be qlllckly submerged by compressed 
air and a water ballast. and raised directly to tbe sur­
face tbrough tbe medium of compressed air, the water 
ballast and tbe action of tbe air on it being so regulated 
that either the bow or tbe stern may be dipped or ele­
vated at will. The storage of sufficient compressed air 
is provided for in tbe veosel to meet all emergencies, 
and entirely di'pense witb tbe use of pumps. 

PIPE COUPLING.-William D. P. Aims, 
Jr., Pbiladelphia, Pa_ Tbis coupling comprises a case 
having a thIckened end which is externwly and intern­
ally screw-threaded, the exterior edge of the tblckened 
end being beveled, a cap baving its lIange internally 
scr�w-threaded and with an aperture in its top and un 
a�nular opace around tbe top, with an apertured pack­
ing. A simple form of coupling IS thus provided, for 
nse in connection with air, steam, water, or gas pipes. 
and one which is designed to make an absolutely tight 
jOint • .  

SAMPLE CASE. - John E. Hitch, Wil­
mington, Ohio. Thi. case comprises connected end 
pieces having interior shoulders, a flexible wall pivoted 
bet1feen the end pieces and adapted to be rolled upon 
the sboulders, snpports on tbe interior of the wall, and 
catches to fasten tbe wall in a closed positIOn. With a 
suitable handle. The case is especially adapted to ex­
hibit anger bits, cutlery, jewelry, and various articles 
of bard ware, balding the articles in a very small com­
pass, and so arranged as to exhibit tbe goods to great 
advantage witbont tbe necessity of handling them. 

NOTE.-Copies of any of tbe above patents will be 
furnisbed by Munn & Co., for 25 cents eacb. Plea.e 

send name of the patentee. title of invention and date 
of tbis paper. 

SCIENTIFIC AMERICAN 
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1. Elegant plate In colors of a residence in the Queen 
Anne style of architecture, erected for F. B. 
Andrews, at Seaside Park, Bridgeport, Conn. 
Perspective view, 1I00r plans, etc. Longstaff & 
Hurd arcbitects, Bridgeport, Conn. Cost $7,000 

complete. 
2. Plate in colors of a cottage at Richmond, Mo. Per. 

spective elevation and 1I00r plans. Cost $1,500. 

3. A residence at Cleveland, O. An admirable design. 
Floor plans and perspective elevation. Cost 
about $6,000 •

• 

4. A cottage at Gardner, Me., erected at a cost of 
$1,900. Perspectiveelevation and 1I00r plans_ 

5. Floor pians and perspective view of a Colonial 
honse at Portland, Me. Cost $3,800 complete. 

6. Design for an ornamental cbimney piece. 
7. A cottage at Portland, Me. Cost $3,500 complete. 

Perspective and 1I00r plans. 
8. Floor plans and perspective view of a very attrac­
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10. Sketches of an English cottage. 
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Haven Park, Greenwich, Conn., at a cost of 
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elevation. 

12. A residence at East Park, McKeesport, Pa. An at­
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13. A cottage at Asbury Parll., N. J. An excellent desigu. 
Cost $5,300 complete. Floor plans and perspective 
elevation. 
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bougbt burDlng hou.es.-Timber in damp placcs. 
-The taper of chimneys.--Stained cypress.-Low 
ceiling@.-An improved woodworking Ulachine, 
illustrated.-A fine machine for cabinet shops, 
illnstrated. - Swezey's dumb waiter. - Graphic 
representation of strains. - An improved door 
hanger. illustrated.-A new woodworking mao 
chine, illustrated.-The baths of Diocletian.-The 
Stanley plumb and level, illustrated_ - The 
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Wanted-50 second-band screw-cutting lathes,8 to 12" 
sWlng,eltber foot or steam power. Will pay cssh_ W. 
P. Davis, Roebester, N. Y. 

u U. S." metal polish. Indianapolis. Samples free. 
For pile driving engines. J. S. M undy, Newark, N. J. 
Presses & Dies. Ferracute Macb. Co., Bridgeton, N. J. 
6 Spindle 'I.·urret Drill Presses. A.D. Quint, Hartford,Ct. 
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Universal and Centrifugal Grinding Macblnes. 

Pedrick & Ayer, Pblladelpbia, Pa. 
Wanted-A water motor. W.F.A. Woodcock, Winona, 
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For IJrst-class patterns write to Cbas. Cassell, general 

p&ttemmaker, Canton, Ohio. 

Wanted-To buy flrst class patent. Iron article pre­
ferred. K. M. Scout, 2260 N. 17tb St., Pblladelpbia. 

The Improved HydrauliC Jacks, Punches, and 'rube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
Tbe Garvin Macb. Co .• Laigbt and Canal Sts., New York. 
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minute. All sizes In stock. Irvin Van Wle, Syracuse, N. Y. 

Crandall's patent packing for steam, water, and am­
monia. See adv. n ext week. Crandall Packing Co., 
Palmyra. N. Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps. vacuum pumps, vacuum apparatus, air pumps, 
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popular book. of ready sale, with handsome profit. may 
apply to M unn & Co., Scientific American office, 361 
Broadway, New York. 
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experience, now permanently located at Denver. CoJo. 
(popo.l50.000), where be has extenSive acquaintance, de" 
Bires aJlency of Borne Eastern or foreign speCialty. Ad" 
dress Brewster & Co., Mendota Block, Denver, Colo. 

IlT'Send for new and complete catalogue of ScientHlc 
andotberBooksfor sale by Munn & Co., 361 Broadway. 
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HINTS TO CORRESPONDENTS. 
Name8 and Addre88 must accompany all let.ters, 

or no attent.ion will be paid thereto. This is for our 
information and not for publicatIOn. 

Reterence8 to former articles or answers should 
give date of paper andl"ge or number of que.Lion. 

Inqnlrle8 not answere in rea.onable time .hould 
be repeated; correspondents will bear in mind that 
Borne answers require not a little research. aud, 
tbough we endeavor to reply to all eithBr by letter 
or in this department, each mU8t take hh! turn. 

Special Written Information on matters of 
personal rather than general interest cllnnot be 
expected without remunerntiOll. 

Scientific American Snpl.lement8 referred 
to may be had at the office. Price 10 cents eacb. 

Book8 referred to promptly snpplied on receipt of 
prIce. 

Mlneral8 oent for examination sbould be distinctly 
marked or labeled. 

INDEX OP NOTES AND QUERIES. No_ 
Borax. test for • • • • •  _ .................. . . .... . . . 4177 
Carbon fllament .................................... 4195 
Cislern, lining for ..... . . . ...... .. .. .. .... ... .. .. 4190 
Cycloidotrope, tracings of a • • .• . . . . .  _ • . . . . . . . • . . .  4160 
Electrodes. proportions of. . . . . .. ....... . ......... 4194 
Electric light from weight power . . . . . • • • • . . . . . . . . . 4165 
Fly wbeel, weight of........... . ................. .4202 
Glas8, to cbip...... . ............ ................ 418:1 
Lamp bulbo, to color . . . . . . . . . _ . . . . . . . . . . . • . . . . . . .  .41M 
'l'ypewriter ribbons, reinklDg . . . . • . . . . . . . . . . . . • . . .  .4199 

(40152) G. F. writes: I made the eight 
ligbt dynamo according to deSCrIption of SCIENT1FIC 

AMERICAN SUPPLEMENT, No. 600, except I made the 
yokes (bcarillg8) of cast iron; has that any reducing 
effect on tbe dynamo! I made the armature core of 

iron wire. The dynamo started all rlght,but the magnet 
wire on armature becomes so hot as to melt the sbellac 
varnish; wbat is tbe cause? I cannot light two car' 
bans between brusb and maguet (or a and b on cut.); it 
only gives a larf(e spark and a sbockby balding carbons 
in bare bands by 25 to ao ohm. R. Is tbere no way 10 
ligbt a 16 candle power 50 volt ligbt on that dynamo? 
How caD I increase the current? I wos careful in con­
necting the coils with the commutator. A. It was a 
mistake to make the yokes of cast iron as this sho�t 
circuits the magnets, to BOrne extent. In makmg any­
thing from carefully prepared directions, you should 
not depart from tbe instruction giv"n. However. your 
macbine seems to work very well, and wben you learn 
how to nse it, you will doubtless find it quite satisfac­
tory. By placing tbe carbons in contact in the circuit, 
you bave practically short circnited the armature, tbu. 
causing too mucb current to pass through the armature. 
Place 15 to 20 obms resistance in the circuit, then toucb 
tbe carbons togetber, and instantly separatc them one­
sixteenth inch. Yon will tben bave tbe arc, and Iht 

machine will run easily. With the carbons long in con­

tact, yon are liable to burn out the armature. You 
shonld provide some means for separating tbe carbons 
one tblrty-second or one-sixteenth inch and no more. 
By connecting from three to eight incandescent lamps 
in parallel YOIl will have no difficulty in runcing them. 
You do not need an increased current. Learn bow to 
use the cnrrent yon have. 

(40153) W. P. asks: 1. If the voltage of 
an inductIOn call can be rednced, and the amperage in. 
creased after it bas been constrncted, and how if it can 
be done? A. Only by nsing an invertea induction coil 
corresponding to the converter in tbe alternat.ing system 
of electric ligbtlDg, tbe coil being worked by secondary 
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current. 2. What is the voltage of and amperage of an I to have been considerable disturbance in the atmosphere 
eight light dynamo? A. 10 amperes at 50 volts E. M. F. in ;Nebraska and Colorado on the 17th of February, 
3. How much lead oUl:ht a vertical engine have that causing halos and sun dogs in Nebraska and mirai:e in 
takes steam only on one end' The en'!ine runs an Colorado. We will be glad to hear from other observ­
exhaust fan. A. Only enough to take up thl> inertia of ers of these phenomenaon that day. 2. Does the rota· 
the piston and piston rod. tion of the earth upon its axis intluence materially 

(4154) J. O. F. asks (1) how to color in- either the tides,marinecurrents, or direction or velocity 
of tbe winds' A. The attraction of the moon princi­
pally and of the �un slightly are the forces that produce 
tidal action. Tbe motion of the earth gives rise to mao 
rine currents and intensitles tidal tlow. The unequal 
distribution of the beat of the sun, together with tbe 
motion of the earth on its axis, gives direction and ve­
locity to the wind •• 

candescent lamp bulhs a red, white, or blue color, also 
how to frost them, all by some cbemical preparation. 
A. For permanent colors the bulbs are made from col­
ored glass. To color tbem for temporary use dip them 
in thin collodion to whicb has been added aniline 
color. For frosting use vapor of bydrotluoric acid. 
See query 4142, taking care to protect all brass parts 
with vaseline or beeswax. 2. Can I light up a 6 candle 
power lamp for ten seconds at intervals of 3 to 5 min­
utes, with some form of dry battery without an exces­
sive strain on tbe battery' How many cells approxi­
mate? A. Possibly 10 or 12 cells of one of the best 
forms of dry battery might answer. 

(4155) E. H. C. asks: 1. A definition of 
the term" hlock sy.tem." A. A system of signalmg 
on railroads. The rOJld is divided into sections or 
blocks. At Ihe beginning of each block is a signal post 
or st.ation. When a train enters a block the dan!!Cr sig­
nal is kept displayed nntil it leaves it. The system 
may be automatic and worked by pnenmatic, hydranlic, 
and electric agency, or may be worked by operatives. 
2. Wbetber telegraph stations at intervals along a rail­
road are essential to such a system1 A. To some sys­
tems; not to tbe automatic. 3. Wbetber there is any 
automatic system in use whereby trains running on the 
same track may be kept a certain distance apart? A. 
Tbe block system and the telegraph are nsed to keep 
trains at a proper distance. 4. Some receipt for the 
'!ilding of picture frames' A. For gilding receipts see 
.. Encyclopedia of Receipt .... 

(4156) H. L. B. says : I saw some time 
ago in tbe SCIENTIFIC AMERICAN a description, and I 
tbink an advertisement, of what is known as a 
.. mineral rod" for locating gold, silver, aotl other 
metals, buried in the ground While I am writing to yon 
let me ask for a solution of something that has puzzled 

me for some time. Parties aronnd here report having 
seen, at night. a ball of fire suspended in air about four 
feet from the ground, witb tlame going down to about 
one foot from the gronlld and returning to the ball, 
which is stationary. I have not been able to see it as 
yet, or I would investigate. Will yon please tell me 
what it is and the cause of its heiD!! in one particular 
ppot. A. There is. no known device for locatinll: any 
minerals or ores, except iron, whicn is Indicated by the 
magnetic needle when in large quantity. We think 
sucb a device may bave been described as the work of 
a crank. What you describe seems to be the" Will-o'­
th�-Wi8p," or HJack-a-Lanteru." Whllt it is due to is 
nncertain. It has been attri buted to spontaneously 
intlammable phosphureted hydro!§"n, and aleo to 
marsh gas. The latter not being spontaneonsly intlam­
mabie leaves tbe question of ignition unanswered. 

(4157) L. N. D. asks for the best way to 
work with oil painting on wbite silk and satin. A. 
Partly remove the oil from the paint by spreading it on 
a clotb or a piece of blotting paper, then thin it slightly 
with turpentine. 

(4158) J. E. H. asks : What metals are 

of more money value than gold? A. Caesium, calcium, 
barium, cerium, didymium, gallium. indium, iridium 
lanthanium, lithium, niobium, palladium, rhodium, 
ruthemium, strontium, terbium, titanium, uranium, 
yttrium, zirconium. 

(4159) 0, O. E. says : From a spring 
110 rods distant and 40 ft. fall, few bends, wbat size 
pipe wonld I bave to lay down to get four horse power 
from the motors that are made for such purpose? For 
two horse power? A. You will require a 6 inch pipe, 
supplying 66 cubic feet of water per minute, � incb 
pipe for two borse power, 33 cubic feet per minute. 
You should know tbe tlow from tbe spring for the 
power that it will produce. A 3 foot diameter motor 
will give yon four horse power and a 24 inch motor 
Pelton style will give yon two horse power with the 
quantities of tlow as above stated 

(4160) G. H. C. writes : I made myself 
a cycloidotrope not long since, which draws elegant 
tlgures on smoked glass. Can you tell me how to 
transfer them to paper1 A. Coat tbe glass with col­
lodion made granular hy the addition of water and 
stained orange with aniline. Make the tracings on the 
collodion snrface, or yon can print the smoke tracings 
by means of a camera after the manner of lantern 
slides. Then print on sensitized paper, nsing the trac­
ing as a negative. 

(4161) W. A. V. says : I have been 
taught from scientific book. that motion can be pro­
dllCed from heat, and tbat heat can also be produced 
from motion. Now I cannot see how heat can be ob­
tained from motion, other tban mere friction. But this 
i8"lIot the heat that 1 want. I want nseful heat, heat 
that will heat my house and cook my food. Now I 
would like to know how auy scientist can obtain this 
kind of heat from the motion of a water wbeel. Here 
we bave motion wiLhout cost of coal ; but I caimot see 
how heat is to be obtained from it. Cau tbe SCIENTIFIC 

AMERICAN enlighten me on the snbject? A. We are liS 
much in the dark as yourself in regard to cheap heat 
for domestic use. The abstract notion€!, as you state, 
are all right, but as yet we do not see tbe way clear to 
realize on the faint gleanings of scientific research. 
When coal gives Ollt, future generations will find ample 
room for economy in utilizing the ways and means of 
living according to the new conditions, or in the most 
primitive ways of the early ages. Mecbanical energy 
Can be transformed into heat en�rgy by electricity. 

(4162) O. A. C. , Monte Vista, Col., says : 
1. A day or two since I witnessed something quite un­
nsual, I think. Time, 7:30 A. M. ; mercury 100 above il 
F.; rising sun ollscured by clouds, but shining on the 
mountain., northwest. Upon looking in that direction 
(nortbwest) a mirar.e was @een, together with what is 
commonly called" heat waves," and qnite distmct or 
pronounced. Both mirsl(C and heat waves seemed to be 
traveling west, and soon disappeared. A. There Seems 

(4163) J. F. M. W. says: I am building 
a triple.expansion engine, size 3� in. by &� in., and 9 
in. by 6 in. stroke ; boiler pressure, 80 I b.; 200 revolu­
tions. What size 8urface condenser, and also what size 
air pnmp, will I require' A. Surface condenser, 12 
square feet surface ; air pump, one-tlftb area of higb 
pressure cylinder, or 2 in. by 6 in. stroke if singl(' act. 
ing and direct connection, or 1� in. diameter by 6 in. 
stroke if donble acting. 

(4164) C. B. S. writes: 1. I have con-
structed tbe " simple electric motor " described in Sup­
PLEMENT, No. 64l,winaing armature and tlelds With No. 
18 wire, and wonld like to run it by storage batteries, 
cbar,!ing them on a 50 volt incandescent ligbt Circuit. 
How many and wbat size cells sbould be used, and bow 
long would tbey rnn the motor when fully charged' A. 
Yon will require four cells, witb 17 plates 6 by 8 inches. 
2. Is the way of covering storage battery plates with 
red lead, as described by C. L. Woolley in SCIENTIFIC 

AMERICAN of November 28,1891, a good method' A. 
Yes. 3. How many gravity cells would be required to 
charlte the storage battery, and bow longwould it take ? 
A. Fonr to each cell of storage battery. The time re­
quired is 6 to 8 bours. 4. Would tbe motor run a 9 in. 
engine lathe or a small planer' A. It is too small. 
Yon will probably require one-hnlf horse power. 5. In 
cbarging tbe battery on the incandescent lill:bt circuit, 
shonld resist.ance be put in the circuit' A. Yes. 6. 
How many amperes can be safely carried through Nos. 
22, 24. 28, 30, and 36 copper wire' A. l'OS, 0'65, ()"2.5, 
0-16 respectively. 

(4165) W. M. C. aSKs: Can an electric 
light plant large enou'!b to ligbt tlve 20 candle power in· 
candescent lamps at one time be operated by a weight 
power, practirally speaking? Said power to rnn four 
hours without attention. If so, about how mnch labor 
would be necessary to wind it np 1 A. It is impracti­
cable to accomplish what you propO!'e. One horse 
power requires the fall of 33.000 pounds through the 
distance of 1 foot each minnte, so that this weigbt 
would have to fall 240 feet in four hours-twice the 
weight half the distance, or half the weight twice the 
distance. It would take a 1 horse power steam engine 
something over four hours to wind it. A 2 horse power 
engine could do it in about two hours. A4 horse power 
engine in abont one hour. One man conld wind it in 
abont fonr days of ten honrs each, bnt -It would be con· 
stant and severe labor. 

(4166) W. E. H. asks whether electricity 
has been applied with .uccess to safety bicycles 1 A. 
It has not. 

(4167) C. R. W. asks: What power pre-
vents the bottom course of brick in our large structures 
from crushing with the tremendous wei,!bt above it? 
Please give me as explanatory reply as possible. What 
accepted theory is tbere as cause for the wind blowing 1 
A. The resistance or crushing strength of brick and 
other bnilding material is far greater than the weight 
of tbe superstructnre. Architects and engineers nn­
derstand this, and spread the foundation to meet the 
pressure from high bnildings. A single common red 
briCk, when properly laid in strong cement, is equal to 
a load of 12 tons, lind it will require a column of ceo 
ment-Iaid brick nearly 10,000 feet high to crush the bot­
tom course. The heat of tbe sun and the rotation of 
the earth are the primary causes of the circulation of 
the atmosphere. See qnery 4162. 

(4168) W. L. U. asks : 1. What is sup-
posed to be the cause of aurora borealis, which is seen 
in tbe northern heavens 1 A. The aurora is a display 
of electricity in tbe npper atmosphere, and is supposed 
to be largely developed by disturbances in tbe sun. See 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 372, for tbeo­
ries and description-an interesting paper. 2. Wby 
does tbe rainbow always appear in a semicircle 1 Why 
not appear in the whole eastern or western heavens, ac­
cording to the time of the day, instead of in a semicircle, 
as it always appears' A. Rainbows derive their light 
from the sun as a radiant. Tbeconditions of the retlec­
tlon and refraction of the sunlight from rain drops re­
quire a circle or part ot a circle to meet the radiant 
points of the snn and the eye of the observer. 3. Is 
there a limited snm which can be paid m copper or 
nickel currency 1 It so, what is the highest sum which 
can be so paid legally' A. Silver com is a legal tender 
to the amount of ten dollars at any one payment. 
Nickel anrl copper coins are a legal tender to the 
amount of 25 cents at any one payment. 

(4169) G. W. F. S. asks: What provision 
can be made for properly carrying off waler emanating 
from a cellar, when the cellar is below point of sewage 
plant ? A. Water cannot be lifted without power. The 
location and facilities for obtaintng it you have not stat­
ed, so that in a general way we can say, if you have 
gas, a small gas engine and pump is recommended. If 
not. a petroleum or gspolene engine and pump, such as 
is adverbsed in O'Il colnmns, Is in order. If you have 
facilitie. for accommodating a small windmill away 
from the hon.e, with a suction pipe leading tn a deep 
cespool in the cellar and discharging int.o the drainage 
.ystem, you will tlnd it as inexpensive and easily man­
aged as any device that we can name. 

(4170) W. L. M. says : I am building a 
house, and to secure ventilation mtend to place ventilat­
Ing registers in the .ides of the walls, the open space 
between the llartition stnds being nsed as a ventilating 
shaft. Above the attic tloor a tube will connect with 
this shaft and be rnn eitherlnto thechimney tlue oront 
under the ea vee ot the root. Now the questions I waut 

anSwered are these: 1st. Shonld' the ventilator. be 
placed near the tloor or near the ceiling' 2d. Will the 
hot foul air ascend thia shaft' 3d. Would it be better 
to run the tube connectinlr with the air shaft into the 
chimney tlue or out under the eaves of the house' A. 
For the best arrangement of ventUators in the rooms 
there should be one at the bottom and one at the top for 
each room. If yon choose to use but one, place it at 
the top in rooms that have a fireplace and at the bottom 
in rooms that have no tlreplace. Under no considera­
tion sbould the ventilation be connected with th� chim­
ney, for there are times when the rooms will be tllled 
witb smoke from back draught, besides the danger 
from tlre. The ventilator shaft should rise tbrough the 
rocf, with a draught hood on top. Opening the ventila­
tor nnder the eaves is not good practice. The pressnre 
on the windward side will make a strong down-draught 
in windy weather. 

(4,1.']1) R. M. says: In looking at an 
imaginary object created by a mirage, would a telescope 
or a pair of tleld glasses reveal the deception, or 
would the deception stin seem perfect? A. We have 
no experience with a telescopic view of a mirage, hut 
should judge that as tbe telescope is only a larger eye, 
the effect wonld be tbe same; but the tleld of vision 
being so small in the telescope, the scope of a mirage, 
due to tbe larger tleld of the eye, would be lost in 
the telescope. 

(4172) H. V. K. asks : 1. I have at-
tempted to make a Leclanche cell: tllled porous cup 
witb broken bitsof electric light carbon, about one large 
piece of regular battery carbon. Filled in with MnO •. 
Set cup in strong solution of NH.CI, in which was bar 
of zinc. After settling for honrs current is not .trong 
enough to ring a bell. What is the matt�r 1 A. You 
sbould use the best quality of graphit�, nnd manganese 
binoxide with the dust sifted out. 2. Hlis trinitrate of 
1:i.muth (art. on p. 87, February 6,1892) anotber name? 
Large wholesale drug honse in city claim no knowledge 
of it. Where can I lI:et it 1 A. It is Ihe neutral hi"­
muth nitrate, and any reputable drug honse should 
supply it. 3. Is stannous chloride and stannic chloride 
the same? A. No, The tlrst Is SnCl., a solid, the second 
is SnCI., a liqnld. 4. Has the .. Scientitlc American 
Cyclopedia " a department on electrics' A. Electro­
metallurgy is treated in it. For general electrical topics 
see onr SUPPLEMENT catalo,!ue or Hopkins'" Experi­
mental SCience," $4 by mail. 5. Tell me where I can 
buy an autophone. A. Address any of our advertisers 
who deal in scientitlc apparatus, snch I\S Queen & Co., 
Philadelphia, Pa. 6. What is a concentrated solntion 
of borax, and how can yon get shellac (0 mix with it 1 
A. Heat the water with excess of borax and then pour 
off and heat with powdered shellac. 7. What is meant 
by tb� brush circuit and tleld circuit from a dynamo 1 
A. The brush circuit should mean all the circuits taken 
from the bru.hes ; the tleld circnit is the circnit which 
excites the tleld magnets. 

(4173) J. W. C. asks: 1. Given a hollow 
air-tight body which with the superadded wei((ht of one 
ton will he exactly submerged in water, what additional 
weight will be rpquired to sink it thirty feet below tbe 
surface:of tbe water? A. The compressibility of water is 
O'IlOOO46&� of its own bulk at 15 lb. pressnre, so tbat if 
your apparatu. displaces one ton water,tben O'OOO4Ii63X 
2,000 pounds=O'09326 of a pound to sink it M feet after 
it IS nnder water. 'l'his will also be somewhat moditled 
by the elasticity of the hollow vessel,whicb is also .nb­
ject to compression, and if it has as much or more Com­
pressibility than water under the increasing pressure of 
deptb, it will go to the bottom without additional weight. 

(4174) D. R. F. asks : 1. Please inform 
me whelher glass cells would not answer tbe same pur· 
pose or be snperior to gutta percha cells in the con­
struction of the large (8 cell) plunge battery described in 
.. Experimental Science"? A. A glass cell is prefera­
ble to a gnUa percha cell on many acconnts. 2. Also 
kindly state bow many cells would be reqnired to run 
eight incandescent lights' A. It depends something 
npon tbe voltalle of the lights. Six cells will run two 
or tbree 10 volt lamps. 3. Wonld the current fromsnch 
a battery be as steady and the lilrht as bright as 
from a dynamo 1 A. Yes. 

(4175) T. H. B. asks : Will a wrought 
iron collar shrink in beating 1 To explain: Suppose I 
turn a collar large enough to just slip over an inch bar 
when it is cold, will it by heating make it ti,!bt on the 
shaft' (After it is cold.) Does a bullet have tbe same 
velocity on returniug to ground as it had when it left 
the barrel of the ritle1 Supposing it to he shot np verti­
cally. A. Wrongbt iron ring. will become slightly 
smaller.by heating and cooling, 00 that if made jnst to 
tlt a mandrel, it will stick if pnt on hot and cooled. 
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 830, "Gnn 
Wrinkles," for answers to varions questions in relation 
to bullets and shooting. 

(4176) A. asks: 1. Will the dynamo de­
scribed in SUPPLEMENT, No. 161, light an incandescent 
lamp1 If not, why' What cbanges wonld have to be 
made? A. The dynamo referred to will light two 5 
candle power lamps. 2. WouldJmotor described in SUP­
PLEMENT, No. 641, rnn the dynamo 1 A. It is hardly 
sufficient for running the dynamo np to its fnll 
capacity. 3. Can dynamo described in SUPPLEMENT, 

No. 161, be nsed as a motor ? A. Yes. 4. Could num­
ber 18 or 20 wire be nsed for the armatnre inotead of 
16? What difference would it make in motor? A. Yes, 
It would give a higher electromotive force, bnt it will 
be necessary to modify the tleld magnet correspond­
ingly. 

(4177) " Andes" asks : What is the most 
simple metbod of testing the existence of borax wben 
exploring alone on horseback. and tberefore unaccom­
panied by baggage? A. Pulverize the mineral, moisten 
with sulphuric acid and cover wilh alcohol and ignite. 
A green tlame will show the presence of boracic acid 
provided other substances (barium or copper) are not 
present. It present, separate by well known processes. 
A. good test is to moisten the mineral with sulphuric 
acid and glycerine and ignite on a platinum wire in 
an alcohol lamp or blowpipe tlame. A green tlame 
goes to prove boracic acid A ,!ood corroborative test 
is to dissolve the mineral, first pressing with sodium 
carbonate It nece88lll)', then to sllghtl1 acidity with 
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hydrochloric acid, to dip a piece of tnrmeric paper in It 
and dry the paper at a low beat. A brownish red color 
shows boracic acid. This test is also interfered with, 
but the two are pretty good proof. See Cornwall's 
.. Blowpip" Analysis and Determinative Mineralogy," 
$2.50 by mail. Study and experience are required to 
prepare for field work in mineralogy. 

(4178) J. W. P. asks: Can you tell me 
of any acid or liquid that will eat or burn up tinfoil 
(sample inclosed) in the Rame way that brass door­
plates are protected in parts by wax and then the rest 
etched with acid? A. For etching tin nse a mixture of 
1 part nitric and 2 parts hydrochloric acid and 3 parts 
water; 1 part potassium bichromate may be added. 
All parts are by weight. 

(4179) P. H. asks: Howmuch storage 
battery should I reqnire for say 20 lights, not over half 
of them being IIsed most of the time, so as not to have 
to recbarge the battery oftener than once in two or 
three months1 A. It is impracticable to retain the 
charge in storage batteries for two or three months as 
you suggest. The batteries will have to be recbarged 
once every ten days or two weeks. To light 20 lamps 
you will reqnire 26 cells, provided the lamps are 50 
volt lamps. 

(4180) A. B. asks : 1. I made a con­
denser for the induction coil shown in SUPPLEMENT, 

No. 161, and same would not work sati.factory. I at­
tached same to the primary wires, and the vibrator 
works all right, but the coil will not give any spark 
when the conde user is attached In making the con­
denser I 118ed 12 sheets of tin foil 5 inches by 5 inches 
and connected them at each end I, 3, 5 = 2, 4, 6, etc., 
and separated each sheet by well .hellacked paper. A. 
Yon will probably find that tbere is a cross connection 
or leakage in your condenser. 2. I have two gla,s 
cell. 6 by 8 by 9, and each cell has two zincs and three 
carbons, 6 by 8 incbes by�. What is the amperage of 
the two connected in series? (Plunge cells.) How can 
I compute the capacity of a I'lunge cell with reference 
to the sqnare incb of plates? A. The amperage of a 
battery is computed by dividing its E.M.F. by its resist­
ance. 

(4181) S. M. I. writes : 1. I want to 
heat a German silver wire abont 12 inches or 15 inches 
in length np to a@ high a temperature as it will stand 
with an electric current of 8 amperes with E.M.F. of 50 
to 60 volts. Wbat number of wire should I use1 A. 
With above E.M.F., and using snch current, yon could 
heat about14 feet of No. 19 German silver wireto 1,5000 
F. The amperes tlx absolutely tbe diameter of the 
wire; the relation of amperes to volts tlxes its resist­
ance, i. 8., its length; bence tbe calcu lation cannot be 
carried out for the incompatible conditions of length 
given by you. 2. Wby on standing close to an incan­
descent electric lamp do the tllaments appear as tlne 
threads of wbite lill:ht, and on recpding from tbe lamp 
they seem thicker nntil they appear as a .ingle tlame? 
A. Tbe pbenomenon is known as irradiation. 

(4182) G. T. L. asks : What is the 
process of making the smalt or rough, sand-covered 
signs1 What means are used to prevent the oil in 
pamt, when lettering on cloth, from spreading aronnd 
the margins of the letters and turning to a dark color? 
A. The ground is painted the same color as the smalts. 
Tbe smalts are then thrown on in tbe same way as 
sanding paint. The tlgures or lett�rs are painted on 
the cloth witb a tbin mucilage of gnm tragacanth and 
tbe color laid on so as not to overlap. 

(4183) A. F. O. writes : I have some­
where heard of a process for roughening the surface of 
glass by applying sometbing strongly adbesive, which, 
by snbsequent drying and contractIon, tore off the fur­
face of the '!lass in thin fiakes. Can you give me tbe 
particnlars of the process ? A. Make a tbick solution 
of gelatine, pour it on the gla.s, let dry on a level. In 
shrinking, the gelatine will take out the surface of the 
glass. 

(4184) A. W. says : 1. I wish to know 
what number of wire sbould be nsed on a magnet to 

draw the armature with the greatest force and how 
mucb wire, nsing three cells of Fuller battery. A. For 
your magnet use soft iron cores % of an inch in diame­
ter, and upon them wind 140 feet of No. 20 magnet wire. 
2. If tbe balance or tly wbeel on a buzz saw or oth�r 
fast rnnning machinery were inclosed in a vacuum and 
tbe air kept out by a small pump operated from the 
main shaft, would there not be a considerable saving of 
power'! It seems to me tbe speed wonld be more easily 
attained and a great deal barder to check. Wbat are 
your views on the subject? A. It is doubtfnl if the 
plan suggested wonld effect any saving, as considerable 
power will be required to maintai" a vacuum. Yon 
conld, however, save something by inclosing the wheel 
in a practically air tight box. By this means the air 
would be prevented from being thrown off by centrifu­
gal action. 3. Can yon give me the formula for a com· 
position that Is a non·condnctor of electricity, light in 
weigbt and will not warp by being ]lut for bonrs in a 
liqnid heated to goo Fah.' A. We know of notbing bet­
ter for your pnrpose than glass or porcelain. 

(4185) W. E. B. asks : 1. Would you 
advise a person, wishing to purchllece a first cla�8 watCh, 
to pnrchase a non-magnetic watcb, or is' the ordinary 
watch as good as a non-magnetic one? A. If yon are 
liable to visit places in which your watch would be @nb­
jected to magnetism, we should certainly advise the pur· 
chase of a non.magnetic watCh, as the poorest watcb of 
this kind will keep better time than any magnetizable 
watch when magnetized. 2. Wbere is the mo.t desira­
ble non-magnetic watch made, and by wbat company. 
Some jewelers tell me that Ibe non.magnetic watch is a 
frand; wbile othe ... ay the time is com ing when a non' 
magnetic watch will be necessary if a person wants a 
reliable watch. A. Tbere are Eevergl non_magnetic 
watches in tbe market, which are about eqnally good. 
We think t.hat jewelers generally believe it to be impos­
sible to make an absolutely perfect timepiece on the 
non'magnetic principle, but they are sufficiQlltly accu­
rate for all ordmary noes. 

(4186) C. M. P. asks: 1. Is the simple 
motor, described in .. Experimental Science," Pelf-regu­
lating f III other worde: You Bay it 18 � horse power, 
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Now. could I take half the battery required to run it at 
it. fullest capacity, and run it as a one-sixteenth horse 
power machine? A. The motor would require more 
than olle half the battery to run at one-half its full ca­
pacity. 2. Where the instructions are to usc wood. 
would it be any better were I to use type or babbitt 
metal? A. Type metal or babbitt would not do for the 
core for the hub of the armature, unless you provide a 
commutator cylindp.r separate from the hub. 3. Please 
let me know what is meant by the word shunt as ap­
plIed to electrical machines. A. Shunt i. a term ap­
plied to one part of a divided cirCUIt. 

(4187) E. D. H. asks : 1 Please give the 
solution of t he Leclanche batteries. A. Sa:nrated 
solution of sal ammoniac and water. 2. What size 
storage battery would be required to run a smail motor 
for operating a wood turning lathel A. Your query is 
too indefinite to admit of direct reply. It requires S 
cells of storage battery per horse power. 3. About 
what it costs and how much would the cost be in renew­
ing itl A. The cost of a storage buttery is $15 per cell. 
The cost of charging, or course, varies with the cost of 
the motive power used in driving the charging dynamo. 
Probably a fair average will be ten cents per cell. 

(4188) M. W. writes : Suppose two elec­
trical storage batterie8 eJlch baving capacity enough to 
run a dynamo for several hours of several horse power, 
the one being charged and the other not. How long a 
time will it require after they are connected till there ie 
an equilibrium between the two. that is. will the charges 
in the two become equal in an instant or will it require 
some tIme! A. The charginll: of storage batteries by 
mean. of other storage battcrle. is practically the same 
a. �harging them by the current from a dynamo, and 
they ShOl,ld be charged at the _ame rate. For elabor­
ate tables on charging and discharging dynamos coneult 
SUPPLEMENTt No. 838. 

(4189) H. R. writes : I am making some 
bl ue enamel for enameling i ron ware made of sand, 
borax, potash, and cobalt oxide. When ground into 
a pulp, there is a white scum on the top of the enamel. 
Can you let me know the cause of itl Can you give me 
a receipt for blue enamel ? Is there any book published 
on the manufacturing of glass and enameling ? A. 
Fuse the mixture, pour while fused into water and re­
grind it. Thi. will gIve it greater uniformity and 
aVOId the scum. The " ScientIfic American Cyclopedia 
of Receipts, " $5 by mail. gives a great deal of informa­
tion on this subject. 

(4190) W. P. D. writes : During last 
fall'. drought we dng a cistern, at a depth of ten feet 
found moi.ture. It was walled up with brick and ce­
ment and bottom laid with same. (Star brand cement 
being u8ed.) Later on, when the ground became thor­
oughly wet, a leak .howed in bottom, and water rose 
two feet deep. It was pumped out and another layer 
of brick and cement was put down, making the bottom 
double, but it filled with water just the same. What 
bad we best do to .ecure good results and make it hold 
full up 1 Would the water go out during drought as it 
came inl It is now half to three·fourthe full. All come. 
through the bottom. A. The water will doubtless dis­
appear in the dry season. The remedy will be to pump 
out the cist.ern, plaster walls and bottom with best 
Portland c�ment, neat, then put in another bottom and 
walls of brick laid up in the cement. 

(4191) R. M. asks : 1. Please give chemi­
cal !lction III 1\ single 1luid battery U811lg iron for the 
posilIve plate, and a saturated solution of common sail. 
A. The iron would oxidize very slightly and the bat­
tery would become polarized. The salt would merely 
act to accelerate oxidation. 2. Also E. M. F. of the 
same. A. It would be very slight; practically only a 
fraction of a volt. 

(4192) E. L. writes : I have a silver wash 
made by di.solvinl( silver culoride In a solution of hy­
posulphite of soda. When first made the solution 

tendency to deodorize the water by the absorptive 
action of the carbon. 

(4196) W. E. K. says : Will you please 
tell me what i. meant by,latent heat, and also something 
to take away wartsl A. Latent heat is the heat that has 
been absorbed and which becomes hidden in the change 
of 1luids to vapor. or in the fusion of solids. It is also 
the heat thati. derived from the condensatien of vapors 
and from fluids when passing into the solid state. As 
its name in.dicate., it is hidden or concealed heat, not 
shown by change of temperature. Try a drop of kero· 
sene oil on the warts twice a day. 

(4197) J. H. K. asks : 1. How are school 
blackboard. made 1 A. The best mixtures contain a 
vehicle, often shellac varnish, with emery or ground 
pumice to give .. tooth," and lampblack or other pig­
ments, often with a Iittie Prussian bl ue. See the " Sci­
entific American Cyclopedia," $5 by mail. 2. How can 
gas be lit by electricity and what I. a simple way l A. 
By a spark coil, three or fOllr Leclanche batteries i n  
circuit therewith. and a circuit-breaking at,tachment to 
each burner. The latter are sold by electrical deniers. 
3. How can small bombs be made, which, when thrown 
to the ground, do not make much of a report 1 A. 
Fulminate of mercury is the explosive of ordinary tor­
pedoes. All this class of manipulation is very dan­
gerous. 

(4198) F. W. P. asks : Can a fish of any 
kind or eel shoot or swim up a ten-foot dam or falls? 
Doe. the bottom of a wagon wheel g o  slower than the 
top? Is it bettcr to write a letter for information to 
the publishers of any paper, or send an article before 
doing sol A. Salmon are known to jump a considera­
ble fall with deel' wat.er below. They jump all the falls 
of the Columbia below Spokane. We have no figures: 
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 275, for an 
intere.ting acconD!. Eels crawl around falls or dams. 
See SCIENTIFIC AM ERICAN SUPPLEMENT, No. 7011, for a 
discussion of the wagon wheel question. Send letters 
and article together. 

(4199) C. C. B. writes : Will you allow 
me to add a little to your directions for reinking type 
writer ribbons. I find that one part each of alcohol and 
glycerine, with aniline dye, makes the ribbon too 
sob by, and causes it to blur in use. After nsing onp. 
of my ribbons for a day or two inked as above, I ven_ 
tured to rnn a hot iron over it, having first put it be­
tween two hlotters. This remedied the trou ble at once. 

(4200) W. D. R. says : I wish to convey 
water through a pipe 260 feet from a ditch. I bave 24 

feet fall. T would like to know what is the smallest 
size pipe I can use and have a supply of 3 gallons per 
minute. A. A !J4 inch pipe will give you about 5 gal­
lons per minute. We do not recommend smaller pipe, 
on account of its liability to close after being in use 
Borne time. 

(4201) H. G. G. asks : What occupies 
the space in the top of the barometer tube ? Is it a 
a vacuum? If it i. not a complete vacuum, what fills 
the space? A. It is as near a perfect vacuum Be possi­
ble. In a barometer that has no spot at the top when it 
is tipped down so that the mercury touches the top of 
the tube, there is good proof that it contains no air or 
gases. There is only a possibility that an infinItely 
small "mount of vapor of mercury rises in the open 
space that condenses as the mercury rises to the top in 
tipping the barometer. 

(4202) W. S. T. says : Please give me 
the proper weight for a 1lywheel for an enl:ine 3M 
inch bore, 6 inches stroke, running 90 revolutions, cut­
ting off J.3 stroke, or give rule in next issue for find­
ing weight of fiywbeels. A. For weight of fiywheel 
rim mean piston pressure Xstroke in feet 

Rev. per m.·X·OOO3 
worked very weil and deposited silver nicely. Now, after 

I 
or for your engine, assuming 

a lapse of several months, it will not work at all, and pressure per square inch, 
(0 pounds mean piston 

there is a conSIderable amount of black sediment in it. (OXS'29XJ{ 
Can you tell me how it can be made to work, or how -----=34"6 pounds. 
the silver can be reclaImed. if that is impossible? A. 9OX90X'0003 
Possibly your solution i8 exhausted. To get rid of biack (4203) H. M. asks : What is the' red 
sediment, filter. To recover silver add a few pieces of tran'parent composition used on the outside surface 
zinc, acidify in open air with sulphuric acid, and even- of corrugated lenses for semaphore signal lamps and bow 
tnally dissolve all the zinc. The silver will be left in is it made to adhere to the glass? From close observ­
the metallic state. ance I notice that green and blue lenses are not made 

(4193) G. H. C. asks : If the rings used in this way, but apparently the coloring matter, what­
in the armature of motor No. 641 were so made that a ever it may be, seems to have heen mixed through tte 
segment of iron came between each pair of coils so that glass. From this the question arises, can green or blue 
the circumference were unbroken, would it decrease or lenses be made in the same manner as the red? A. 
increase the power of the motor, and are such rings Colored glaze is ueed and baked on as with glazed 
made? A. It would increase the power of the motor to earthenware. Otherwise the coloring is made at the 
some exten t. glass house by using colored glass in blowing. Colored 

(4194) W. T. B. asks : 1. If the carbon varmshes may be used for cheap work. The principal 
colors in gheet glass are sold by the trade, consisting of 
ordinary glass glazed on one side with colored glass. 
This is a special business for ornamental windows and 
decorated work. 

sticks used for arc lamps be used for carbon element 
in bIChromate plunge battery, should enough sticks be 
used to make the carbon surface equal the zinc surfacel 
A. You should Ilse enongh of the carbon rods to make 
the carbon surface nearly or quite double that of the (4204) W. B. says : Suppose there is a 
zinc surface. 2. How many half I:allon gravity battery hole through the center of the earth from one Bide to 
cell. are reqnired to run motor described in No. 761, the other. The air being exhausted in the hole, a lead 
SUPPLEMENT ! A. The gravity battery is not suitable ball is dropped in; will it fan past the centerl Will its 
for running motors of this kind. You will probably 

I 
velocity increase or diminish in the first 2,000 miles 1 

rcq nire 20 or 30 cells to run the motor up to its full ca- A. The lead ball wonld not drop through the hole 
pacity. Better use a plunging battery or a Bunsen. 3. freely unless the hole was from pole to pole. The mo­
Would not said motor be just as efficient. if a circular tion of the earth decreases from the snrface toward the 
iron band. say !J4 inch wide, J.8 or three-sixteenths inch center or axis. The ball partaking of the surface ve­
thick, fastened to a wooden disk, were sub.tituted for locity would hug the east side of the hole, because it 
the iron disk to which the armature spools are at- would always be approaching a part having a slower 
tached, the spool Cores to pass through the wood disk motion as it moved toward the center. With a polar 
and be screwed to the iron bandl A. There is no ob- hole the ball would drop with an inereasinll: "elocity to 
jection to the construct.ion you describe. the center, and pass to an equal distance to the other 

(4195) E. H. asks : What is meant by a side with a decreasing velocity, from the effect of 
silicated carbon filter 1 What is Its composition, how gravity, and would vibrate from surface to surface, no 

friction being considered. made, and what is its action, or, iniother words, how 
does it purify water, etc. ? A. Sllicated carbon filters 
lIIay be any mixtnre contain ing silica and carbon. This 
may be sand ann charcoal mixed or a porous sandstone 
slab covered with pnlverized charcoal. Solid fiiter slabs 
may also be made from pnlverized retort carbon, sand, 
and clay. by baking the same as brick. are made. The 
actiOn 1s prinCipally as a lmer or strainer. with a slight 

(4205) C. P. M. asks : If a cannon be 
fired at a horizontal and another ball be dropped from 
the same height at t.he same instant, which will reach 
thp. gronnd first 1 I say there will be no difference. A 
says that i. an old theory, and that modern science has 
proved that the ball that is dropped will reach tbe 
il"0und first, and if the BCIBNTIJ'IC AIIBBlcu does DOt 

agree with him he will not accept i t as authority. Will 
the best modern ri1le fired at 100 yards throw a ball in a 
straight line that or any part of that distance 1 If 
not, how far above the target will the ri1le actually be 
sighted, and at what point along the line will the ball 
be farthest above a direct hne, and how farl A oay. he 
has SIghted ri1les as a bU8ine ... and that a ri1le will 
throw a ball in iJ. straight line for a given distance vary­
ing according to the velocity. What is your opinion 
of A l A. You are right as to the time of direct fall 
aed the fall of the horIzontal shot. A ball fired hori­
zontally does not move in a straight line after it leaves 
the gun. 11 is a down ward curve. The sighting is de­
pressed from the line of the bore to meet the curve of 
the ball at given distances. Hence the bali rises on the 
line of sight, but not on the line of the bore. Do not 
think well of A's opinion. The depression III sighting 
depends upon .trength of powder and weill:ht of baJJ, 
as well as length of barrel or distance between the 
sights. We have not the figures used in practice. 

(4206) W. E. MacK. writes : 1. I made 
an induction coil as described in your paper. but can 
only get about a one-half inch spark. There are 
two pounds of secondary wire wound perfectly, each 
layer shellacked, with two layers of thin paper between 
each layer. I feel positive that the insulation is perfect 
throughout. The condenser is made from leaves of an 
old ledger, every leaf examined for imperfections and 
then dipped in paraffine. How can I test to find out 
where the trou ble is ? A. Test the secondary wire of 
your induction coil by m&ans of a galvanometer and 
rheostat, and see if it has the resistance due to it. 
length. If the resistance of the coil is less than that of 
the wire, your iosulation IS deficient at some points. If 
the resistance is extremely high, or if the current will 
not pass at all. it indicates a break. Possibly you arenot 
using sufficient battery to develop the filii power of the 
coil. If yon are using small cells, try connecting them 
up by twos in parallel. 2. Why is it that if the wire 
from the zinc of a bichromate of potash cell be con­
nected directly with the carbon it becomes red hot, 
while if connected at the binding post or to another 
piece of wire from the carbon it is not made even 
sensibly warm? A. By connecting the wire directly 
WI th the hindiug posts, you have the greatest possible 
current you can obtain from the battery. Any addi­
tional resistance introdnced into the circnit reduces the 
current. 3. I have three cells of carbon and ziuc bat­
tery which I charge with a @aturated solution of bi­
chromate of soda and one part sulphuric acid to 1lve of 
solution. Why is it that when this battery is set u p  
fresh i t  becomes so hot that the paraffine i s  mdted 
frum ends of the carbons, althou!!h everything is quite 
coid before the zinc IS put in? A. The fact of the 
zincs becoming warm in your battery indicates poor 
amalgamation. You shOUld amalgamate your zincs 
thoroughly in every part. 4. On page 321 of Mr. Hop­
kins' book he speaks of sulphurous acid water. What 
does he meanl A. Sulphurous acid water is water i n  
which sulphurous acid (which i s  a gas a t  ordinary tem­
peratures) has been absorbed. 5. How shall I go to work 
to harden a steel roller (tool steel) 4 inche. by 2 inches 
diameter with journals 3 inches by 1� projecting from 
each end 1 I wish the journals soft and the center as 
hard as possi llle to get it. I have mad , three, but all 
crack in the hardening? A. For YOllr roller take .teel 
that has been worked as l ittle as pos.ible, and never 
heated above a low cherry red. Heat the roll to a t.em­
perature required for hardening and dip it straigbt 
down into cool water, holding it there until it becomes 
cool; afterward draw the temper of the Journal.. A 
roll of this kind is almost sure to spring in hardening. 
It should be finished, after hardening, in a grinding 
lathe. 

Marlboro asks : For a variety of whitewash receipts. 
-J. G. S. sayg : What is a ll:ood formula for a 1loor 
stain 1 How made and applied I-F. H. E. says : Is 
there al!Y way in which short hair may be curled with­
out the use of curlin!! iron. and without doing any mjury 

NEW BOOKS AND PUBLICATIONS. 
THE MECHANICAL E NGINEER'S POCKET 

BOOK OF TABLES, FORMULA, RULES, 
AND DATA. By D. Kinnear Clark, 
M. Inst. C.E. New York : D. Van 
Nostrand Co. 1892. Pp. xxxii, 656. 
Price $3. 

A book of this character, provided with an extended 
tabie of contents and ai.o with a full index is always 
welcome. The work covers the ground designated by 
it. title, with one noteworthy feature. This is the in­
troduction of a considerable part devoted to electrical 
engineering, including, among other topiCS. dynamos, 
lamps, conductOIs, telephones, and lighting conductors. 
The preface states that the work is e.pecially designed 
for the use of the mechanical engineer. and its numer­
ous tables acd practical rules and examples will prove 
of the greatest use to members of the profession in 
question. 
NOTES ON BUILDING CONSTRUCTION. 

Part IV. Illustrated wi��ltrl'!fl'� 
folding plates. Lond anrtN li"WW' 
York : Longmans, G n &; C�. i!�f�!.. , 
Pp. xix, 364. l'rice . 00. " 

'['hi. large and beautifully mad volume f. \friJt,,'n {Ji�, 
meet the req nirements of the sy bUB of �f. Si�e , 

and Art Department of the com 'ttee of council oJ! 
' 

education. South Kensington, En nd; for w.!4at is ' 
termed the course for honors. Wh rf,llJe EnglIsh 
examination system i. productive of g� �r1l1lr.m to 
the cause of education is an "pen questioD;';:�i hillu� 
ence on the world of books is in some ways bad as len.!.­
ing to restrict the scope of books to the limited " re­
qui rements " of the examinations. This volume, how­
evpr, while avowedly written for such end. h'f'RtP �!) 
fully of its subject1builtiing Htrtlcture!! and l:akulfiLioLS 
IDCldent thereto, that it  ,\'ill bt' foun1 1:nJpHb!� h) l1l>lllY 
bp.sldes the mere crammer 1'0' >\:': .... 'jl,nu!'� " of 11 SouLli 
Kensington examinatioll, 
How TO RUN Exun;"';5 A�':; BOILER::;. 

By Egbert P. Watson. New York. 
1892. Pp. 125. 

This i. a little hand book of useful i nformation and 
direction by the editor of the Engineer, de.igned to be 
particnlarly serviceable to young engineers and steam 
nsers. It treatg of cleaning the boiler and removing 
scales. boiler fittings, grate bars and tubes. bridge walls. 
etc., and sev.ral short chapters are given to the slide 
vaive throttling engine. Many valuable prnclical hints 
relative to engme running and management are �iven. 
and the information contained in the book is set out .0 
plainly and clearly that the most ordinary mechanic can­
not fail to understand and appreciate its contents. 

TO INVENTORS. 
An experience of forty years. and the preparation of 

more than one hundred thousand applications for pa­
tents I1t home and abroad, enable us to undersland the 
laws and practice on both continent� and to posse88 un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United Slates and all 
foreign countries may be had onH.pplicatio� and persons 
contemplating t tIe securing of patent� either at home or 
abroad1 are invited to write to this office for priCes, 
which are low, in accordance with the times and our ex­
tensi ve facilities for conductin� the bUSiness. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
For which Lettera Patent o. tbe 

United State. were Granted 

March 15, 1892. 
to either hair or scalpl--E. W. says : Please give me a 4.ND EACH BEARING THAT DATE. cement to fasten glass and brasg or giass and tin, so 
that it can stand hot waterl-H. W. F. says : Will you 
gIve receipt for Worcestershire sauce, same as made 
by Lea & Perrins l-R. C. C. says : Pleru;e ll:ive formula 

[See noteat end of list abont copies of these Ilatents.) 
for rubber mixture to repair rubber coat.-A. H. R. AcId In oils and fats, dissolving lactic, A. Som-says : Can you inform us of some lacquer to use on mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
brass signs to kee� them from tarn�shinl: l-R. F. M. 1.�1�:.I���i'n:nodxf':n�ttO���oe':,��ltBS��:"1�ert. says : Conld you kmdly gIve us a recIpe for hard trans- I 

Advertmng matc); box Harrison & Hooker . . . ... • 
parent cement for sticking glass, insoluble in waterl- , A!r and gas meter. G. E. A�rahams . . . .  : . . . • • . • . . . .  Air compressor and rcserv01r, J. G .  Haloes . . . . . .  . 
H. B. A. says : How can I remove mud stains from Air mOistening ap�aratus. E. Mertz . . . . .. . . . . . . . .  . .  
a sole leather dress suit case without leaving any mark 1 f':;����Ig';�""i. rot����: ·ii::A.: ·sj;iiiej.·.::·::::::: :  Is there any way to remove mitlals badly put ou with Annunciator. A. H. Brintnell . . . • • • • • • • • • • • • • • • • . • • . .  

the black paint generally used for that purpose I-C. J. l.���if.��:t"i,�jZd�·p�· �c�:���:::::::::::::::::::: : : :  McG. says : OblIge m e  with a receipt for making colored Awning. F. A. Leavitt. . . . . . . . . . . . . . . ........ . . . . ... . .  
crayons.-B. P. H • •  ay.: Be sokind as to inform me how �;I:'."{ii�tttf�dii."I<�i·:::.:·.:::·::.:·::::::::::.:: : 
a solution for rem?ving ink is  made l-T. F. McD. says : t:A�:���PA�T�P:.:��·:.:·:.::::::::::::::::::::::·.:::: Please I:ive a receIpt to make an easy-runmng bIsmuth Bafi

' See Bicycle bag. 
solderl-T. J. saye : Can you furnish me with the re- ��f,f. j���·c1e:.,�f�����:::::: ::::::::::::::::::::: : �Th� ceipts by which billiard balls are coloredl Also how Barrel stand. T. E'. Marshall . . . . . . . . . . . . . . . . . . . . . . . . .  471,010 

are the stripes on pool balls donel-P. H. H. says : Is B"'i��·H:��ln��:�:"";. 6�1l��:.r��lf;ggn����� •. 410.131 
there any kind of a cement that will sti?� brass to glass ���tloj. ���·k�'fr�:'}j.iilt:�i:"B:·Wliiiams·.:·::.::: H&rag so that when a heavy charge of electrIcIty come8 ovcr 

I 
Battery. Sce Galvanic battery. Secondary bat-

the wires it will not melt the ceml',nt? 2. Can YOIl tem- tery. 
per a drill so that you could drill a hole in glass, and . �J!\��°l¥.·J�\3:�fth�wR�����.:::::::::::::::::: N8:� 
howl-A Reader asks how to clean wall paper.-C. H. B�lt. strai!<hteninglliC. R. P. Klem . . . . . . . .. . .... . . .  410.839 

C. asks for tin and zinc plllting baths.-E. C. W. asks �\g;�l� PO"!k.�.'rv. J:tl�: : : : : : : : : : : : : : : : : :: : : : : : : : : :  �f&� 
for a durable whitewash. Bin��e\:�:, . �.I��� . .  ��.�. ,���.���� . ���:�:.�:. :�: 411,055 Biacks!llith's vise, G. R. Moore . . . . . . . . . . . . . . . .... . . .  410.1M 

A?s:�rs to all of t�e above quer�es will be found in i :g!��
r t��nJ�i'iil b�it�angler . . . . . . . . . . . . . . . . . . . . • • •  4W.126 

the /SCIentIfic AmerIcan CyclopedIa of Receipts, Notes I Bolts for doors manufacture of Cas ... and staples 
and Queries," to which our correspondents are referred. of socket�. G. Clarke . . . . . . . . . . . . . . . . . . . ... . . . . . . .. 4 

. Book, W. CbIChester . . . .  , . . . . . . . . . . . . . . . . . . . . . . ... . .  . .  The advertJSempnt of this book is printed i n  another Boo,kbindin�,A C. H�felY . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
column. A new circular is now ready. �gnrlf'g:���:ia�·e��i��b?'lii:iiiggins: : : : : : : : : : : :  �h.OO3 

Repllel!l to Enquiries. 

The following replies relate to enquiries recently pub­
lished in SCIENTIFIC AMERICAN, and to the number 
therein given : 

Remmnlof mUte Incrustationfwm Brlcks.-Large 
quantities of the pressed bricks referred to in query )\:0. 
4054, February 27, are made near herP. Hydrochloric 
acid. dilute 1 in 3 water, and Pllt on with a whitewlI"h 
brush, will take off the white referred to.-w. D. B . • 

HUron, Ontario. 

�g�le B�p���ag��erj gn::t��x: ' 'tetier'i,'oi: 411.013 

{lJ'�� b�i�1 box. Show box. Stuffing box. 
Box fastener. S. S. Barrett, . . . . . . . . . . . . . . . . . . . . ... . . .  410,968 

�����'i� g���eS':ff��nb':.wkei: "" · · " · " · "" · · · · ·  4
10.684 

Brake. See Car brake. Wa)l'on brake. Brick mould sander. C. A. Adams, . . . . ' . . . . . . . . . .. . .  f1O.963 
Brooms. etc .• holder for. Rmith & Harding . . . . . . . .  410.880 Bucket, iron. W. & A. McLauchlan . . . . . . . . . . . . . . . . .  410.941 Buckle. J. F. Ballard , . . . .  , . . . .  , . . . . . .  , . . . . . . . . . . . . . . .  410.652 

����:tlfsR.c��::,�t.i��.��: .�:.�:.�.��::::::::::.:: :�:�n 
����r�PWe�8iI���oc�r�ggl��imer: " " " " ' . " . . . .  '10,167 

Butter tub closure, O. Duesler . . . . . . . . . . . . . . . . . . . . . .  410.836 
Button, link, F. E. WilliaDlB . . .. . .. .. . . . . . .. . . ..... . . 4711;131 
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