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(9865) W. S. asks: 1. Why is twi· 
light so much longer in England than in Spain 
or North Africa? Is it true that the perioq 
of twilight increases as we approach the' poles, 
and if so, what is the cause of the 'increase? 
A. Twilight lasts till the sun is about 18 deg. 
below the horizon in the evening at any place. 
The sun in the torrid zone descends vertically 
in setting, and the duration of twilight is 
least in this region of the earth. The sun 
traverses 18 deg. in 1 hour and 12 minutes, 
which consequently is the shortest duration 
of twilight in the torrid zone all the year. The 
path of the sun makes the least angle with 
the horizon in the northern hemisphere in the 

summer, and hence a longer time is required 

to bring the sun 18 deg. below the horizDn. 

Twilight then lasts about 2 hours in latitude 

40 deg. north. On the Arctic circle the sun at 

the summer solstice just touches the northern 

horizon, and daylight lasts through the 24 

hours. 'Ibere is no night. At the north pole 

twilight is about 2:y" months, or from the 

middle of January to March 22, when day be

gins. Duration of twilight can be calculated 

for any latitude at the sea level by trigonom

etry. At high altitudes above the sea twilight 

is said to be of shorter duration than at lower 

altitudes, due probably to the clearness of the 

air from dust. We have seen it stated that it 

is not more than twenty minutes at Quito. 

2. Is there any means of determining the volt

age and amperage of a current after passing 

through a Ruhmkorff's coil? Could you give 

apprQ�ipl>!tel.l' an idea of the voltage and am

perage of a current which has passed through 

a coil that yields a spark of six inches, and 

that is worked by seven Grove cells (ordinary 

size)? A. The voltage required t<l' force an 

electric discharge through air has been de

termined for various conditions. It is found 

to be different between needle points from what 

it is between balls. It varies also with the 

size of the balls. Between sharp pOints about 

20.000 volts are represented in a spark one 

inch long, while for six inches about 72,000 

volts are required. Tbese voltages have been 

determined by experiments with alternating 

curren (S. With direct currents also many tests 

have been made, using batteries giving enor

mous pressures. 3. "'"hen lamps are lighted 

by electricity from alternate-current dynamos, 

how is it that the light appears constant and 

does not seem to flicker? I suppose commu· 

tators cannot be used with continuous-current 

dynamos. In the alternate-current machine 

does not the current enter the lamp alternate

ly by opposite wires? A. An alternating cur

rent is the result of an alternating electromo

tive force, which is conceived to start from 

zero and rise to its highest point of voltage, 

then to fall through zero to a point as far 

below zero as it rose above zero, after which 

it returns to zero, thus making a cycle of 

changes. The polarity of the current is re

versed while the E. M. F. is below zero. The 

fluctuation of lamps is not visible under such 

a current, because the changes are more rapid 

than the eye can take note of. The shortest 

interval of time the eye can note is about a 

tenth of a second, while the alternating cur

rent passes through 30 to 60 cycles per sec

ond. A commutator can be used with a con

tinuous-current dynamo whose voltage is not 

too high and current is low enough. The trans

formation of a direct to an alternating current 

is usually made by a rotary converter or a 

motor dynamo. We furnish Sloane's "Elec

trician's Handy Book," which discusses all 
such matters, for $3.50 by mail. 

(9866) C. O. B. writes: I send you 

this letter with inclosed salt formation, in the 

hope that I may get some explanation, pub

lisbed or otherwise, as to its cause. A. You 

inclose a very nice crystal of common salt, 

which is known in chemistry as sodium 

chlClride. If you will dissolve some table salt 

in water and set the dish in a quiet place, such 
crystals will begin to form as soon as the 
solution becomes saturated by the evaporation 

of water. The crystal of common salt is a' 
cube when it is formed without interference. I SOll;lelimes little baskets of crystals form, and 
float on the surface of the water, and are I 
very beautiful when seen under a magnifying 

I glass. The repetition of such experiments is 
very instructive Rnd entertaining to the young 
people of a family. I 
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(9867) J. E. W. asks: 1. If at the Bag mouth closure. T. &. Palmer ........... 808,110 Balance. specific gravIty. F. M. Williams .. 808.421 
equator a hole 2 feet wide pierced the earth 

through its center, and a ball a half inch in 

diameter were dropped into the hole, I figure 
that in about nine and one half seconds, and 
a t a depth of about 1,440 feet the ball would 
impinge against the east side of the hole, be
cause at that depth the earth would be re
volving a little over one·tenth of an inch 
slower than at the surface; and from that 
point down to the center the continually de· 
creasing speed of revolution would cause the 
ball to press continually against the east side. 
Supposing, now, that there were neither air 
nor friction to retard the ball, would it ac
quire the sarno velocity as if it could have 
fallen without touching the side; and would 
it rise again to the opposite surface of the 
earth? A. The best experiments to determine 
the easterly deviation of falling balls, accord· 
ing to Prof. Young in his "College Astronomy," 
showed from 160 trials, a deviation of 1.12 
inches in a fall of 520 into a mine. If a 
ball were dropped into a hole in the earth it 
would in time come against the side of the 
tube and roll down to the center of the earth 
and pass some distance beyond the center. How 
far no oue can tell, since it depends entirely 
upon the degree of friction upon the sides of 
the hole. It could not rise as far as it had 
fallen, since it could not pass the center with 
the full velocity due to free fall. 2. If the 
earth were a hollow sphere inclosing a vacuum, 
and a rock fell from the inner side, would it 
not gradually assume a convolute course till 
it reached a. point where its increasing mo
mentum would equal the earth's decreasing at· 
traction, and at that point begin to revolve in 
a circular orbit? If so, at what depth would 
this occur? A. If the earth were a hollow 
shell a rock which had become detached from 
its interior surface could not fall at all. A 
body anywhere within. such a shell is

' 
equally 

attracted in all directions and has no weight. 
This is usually demonstrated in text books of 
mechanics. 3. In such a sphere a ball falling 
from either pole would go to the center direct 
and rise again to the opposite pole; but' if as 
in the case of the earth, the poles themselves 
had a slight rotatory motion in space, would 
not the ball be gradually deflected into a cir
cular orbit? A. A ball falling along the polar 
axis of the earth would not be deviated at all 
in the time required to fall from the surface to 
the center of the earth, since the deviation of 
the pole is very slow and very small. 
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Baling press. P. J. W. Heldt. ............. 808.153 

����e�\���p�g i.asithft·e.S.c.��.i��:::::::::: ��:��� Barrel metal. H. Wehrhahn ........ 808,327, 808,413 Barrel or keg washers, barrel or keg roll-ing device for. F. P. Pfeil. ........... 808,305 Barrel. sectional metal. G. Klenk .......... 808.548 Battery. See Thermo electric battery. Bffi bottom. J. Hoey ...................... 808.369 Bed corner fastening, met&l, J. M. Adams 808,501 Beehives, super for, W. W. Dempsey ...... 808,144 Beer cooler. R. S. Wiesenfeld .............. 808,131 Beer cooling and dispensing apparatus, T. D. Smith ............................. , 808.582 Bell or gong, electric, G. E. Dunton ...... 808,277 Bell. pneumatic signal. J. H. Brady ...... 808.137 Belt shifter, H. J. Hoegh . . . . • . . . . . . . . . . . . .  808.088 Bill receipting machine, R. S. Hampton .... 808 541 Bin. Hopkins & Canfield .................. 808:089 Binder. loose leaf. L. K. Thibodeau" .... 808,492 Binders, locking device for loose leaf, R. B. Wilson ............................ 808,267 Binders, locking device for loose leaf, G. T. Dalton. Sr ......................... 808,347 
Blind or shutter opener. G. E. & J. K. Dixon 808.519 Blind slat anti rattler. J. J. Hargraves .... 808,363 Blowpipe. oxyhydrogen, F. Jottrand ....... 808,382 Boat collapsible or folding. G. H. Paine .... 808,302 Boats from their falls at both ends simul· taneously, means for releasngt G. S. A. Ranking .......................... 808,575 Boiler. J. E. Grace . . . . . . . • . . . . . . . . . . . . . . . .  808,284 Book ring with lock jOints, L. M. Morden .. 808,248 Bottle, H. R. Lovejoy . . . . . • . . . . . . . . . . . . . .  808,559 Bottle. fraud preventive. A. J. K. Genella 808,280 Bottle. non·refillable, H. W. Lloyd ........ 808,462 Bottle, non·refillable. H. L. Norman ...... 808,469 Bottle wrapper making machine, W. Dich-mann ................................. 808.348 Bottles and other receptacles, nozzle stop-per for. T. W. Evans .................. 808,278 Bottles, apparatus for applying stoppers to, W. E. Lindsay ... .... ...... . . . ........ 808.556 Bowling alley foul line, P. W. Edwards .... 808.147 Bracelet, W. Wallen thin ' " ........ 808.322, 808.323 Brake shoe. J. G. Johnston ................. 80 8,379 Bridge gate. J. Fowler .................... 808,531 Briquets, manufacture of, Simpkin & Bal1an� tine ...... ........ .. ... . ... .... ... .... 808.483 Buckle. W. Griest. ........................ 808.538 Buffing machine. J. M. Sellmayer........... 808,482 Buggies and other vehicles, storm shield for, Laune & Shelden ...................... 808.288 Building block, T. H. Brown ............... 808,431 Bundle carrying device. E. Frantzich....... 808,080 Button. shirt and collar. G. Schier ......... 808.312 Cabinet, J. M. Rhodes ..................... 808,169 Cable haulage and carrier transfer, T. Alex-ande' . ..... . .... ........... . . ... . . . .. .  808.183 Cable traction wheel. T. Alexander .. .... . .  808 063 Calcium, production of metallic, Borchers & ' 

Stockem ......................... . ... .  808.066 
Can filling machine, D. W. Rathbone ....... 808.216 Can submerger, cream, L. Kleiber ......... 808,093 Can tester. J. A. Diesel. .................. 808,145 Canopies. staff head for. W. J. Slyder ...... 808.315 Canopy, Ill. A. Pier ........................ 808.476 Canvas tightener. J. Tanck ............... 808.122 Capsule cleaning device. O. E. Mueller ...... 808.299 Car brake, C. H. Shaner ................... 808,314 Car brake beam, railway. G. L. Warren . .. 808.325 Car coupling, J. Anson .................... 808.593 Car door, grain, W. H. McMachen ......... 808,566 Car platforms. folding door for, H. Witte .. 808.329 Car, railway, F. W. Chriswell ............. 808.342 Car staKe. J. R. Wheeler' ................. 808,129 Cars, automatic coupling for railway, A. A. Rosengren ............................ 808,310 Cars, electric signal system for electric, E. J. Adams ............................. 808.182 Cars with wheel frames, device for connect-
car�g8, ��kYJ'feghfo���� �i', �'. ¥: lI"a�h�I°.!�� �gHi& Carpet stretcher and tacker, Tattrie & Schmidt ............................... 808,123 Carriers, folding step for public. Felkner & Butler ................................ 808.076 
Carving machine. F. H. Richards ........... 808.478 Casing spear, automatic rotary hydraulic, H. G. Johnston ........... ............ 808,378 Casks, tilting support for. Miller & Law· rence ................................. 808.104 Castor, roller·bearing, F. R. Wolfinger ..... 808.500 Cattle guard, W. Edwards ................. 808.522 Cattle guard and gate, Felkner & Butler .. 808.077 Oement fence posts and the like, mold for, J. J. Luck ............................ 808,394 Chair. See Folding chair. Chenille twistng and receivihg machine, L. Brand t .............. . . . . . . . . . . . . . . . . .. 808.337 Chimney cap. C. W. Eckhart ............... 808,075 Cigars to banding mechanisms, mechanism for feeding, W. C. Briggs .............. 808,067 Clay-ocreen, N. Allen ...................... 808,590 Clothes pin, F. H. Perry .................. 808,304 Clutch, A. Lee ............................ 808.289 
Clutch controller. magnetic. E. H. Anderson 808.226 Coin detector, E. de Kleist. ................ 808.24� Collar and cuff, pyroxylin, J. A. Osborne . . . 808.472 Collar. horse. E. G. Williams .............. 808.498 Collar. storm, F. Horak . ................... 808,543 Collars, cuffs, and the like, apparatus for making pyroxylin, J. A. Osborne ...... 808.473 Commutator motor. Arnold & La Cour ...... 808.064 Compass joint. H. Kern ................... 808,205 Compasses, alidade or indicator for ships, H. P. Arbecam ....................... 808.270 Container top, J. R. Harbeck . .............. 808.362 Control system, emergency, F. E. Case ..... 808,271 Controller, automatic level. L. Neu ........ 808.471 Controlling system, T. von Zweigbergk ..... 808.268 CooP. chicken, C. Hoskins .................. 808,156 Gores, machine for removing and cutting material from. J. B. M. V. Rottinger ... 808.578 Corn husker, G. Meader ................... 808,465 Corn husking machine. L. G. Vandegrift. Jr. 808.264 Cotton chopper, Butler & Felkner .......... 808,069 

'l'HE DELUGE AND IT S CAUSE. By Isaac Cotton chopper, Felkner & Butler .......... 808.078 

C 1 
N D Coupling. G!Jl & Titus .. . ...... ...... ...... 808,446 

Newton Vail. Pasadena, 
16mo. ; pp. 133 . 

a • . . Crate. shipping, A. A. Stalecker ..... ...... 808,583 

METALLURGIA DELL' ORO. By Emilio Cor-
tese. Milan: Ulrico Hoepli, 1904. 
32mo.; pp. 262. 

METALLI PREZIO SI. 
Milan: Ulrico 
pp. 315. 

By Antonio Linone. 
Hoepli, 1901. 32mo.; 

Cream ripener, T. L. Valerius .............. 808.319 Cream ripeners and the like, cover for, T. L. Valerius ........................... 808,320 Cream ripening apparatus. T. L. Valerius .. 808,321 Crupper attachment. C. H. Crandall ....... 808.514 Cultivator attachment, G. W. Holmes .... .. 808,155 Currents for the ignition of explosive mix-tures, apparatus for generating and util-izing polyphase alternating, L. J. Le Pontois ............ . ... . .. ... . ... ... . . 808.554 Curtain fixture. W. E. Batchelder ......... 808.185 Curtain pole and shade roller hanger, M. A. Elliott .................. .............. 808.354 

INDEX OF INVENTIONS g���:rin'":gd!����: �:nH�e·D:dri�k. :.i����:: �g�:m 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 26, 1905 

Dentifrice, G. W. Morse ................... 808.105 Desk bracket, A. R. Fergusson ............. , 808.602 Die stock, F. V. Anderson ................. 808.592 Display card, E. E. Blakeslee ............. 808.596 Display truck, couch, J. Bochnewetch ...... 808.229 Dough raiser, Barnes & Edelman ........... 808.184 Drafting instrument, A. C. Cochran ........ 808.511 Drill feed, J. G. Winger ................... 808.499 Driving mechanism. C. W. Sponsel. ........ 808.120 Dry docks, bilge block for, .T. L. Crandall.. 808.072 

AND B A C H B BAR I NO T H no T D ATE g�nn���E.arl!��it��n 
M& �;;:��::::::::::::: �g�::�� 

[See note at end of list about copies of these patents. I Dyeing, indigo. H. Muller ................. 808.398 
Egg beater. G. C. Parish ................... 808.613 Egg sheller. L. V. Blue ................... 808.507 

Abdominal supporter or bandage, W. R. ��t�f�t���c�itsS'OfS�i��ai�dr��t'a'�c�,' 'p��tec: 
808,117 

Cartledge ............................. 808,433 tive shunt for. W. S. Harry ........... 808.371 
Acid, making guanyl dialkyl barbituric, B. Electric machines, end connection for dyna-R. Seifert ............................ 80S,407 moo F. H. Jeannin .... . . .............. 808.241 
Adjustable table. C. H. Gardinier ........ 808,534 Electric motor, direct intermittent current. Aerating device. liquid. W. M. Venable .. 808.411 C. M. Palmer ........................ . 
tn7r;'a�i�;.er;,,:-gn�;'. Hl�s��. 

L� 
. 
Po;;t'o'i�:: : : �g�::g� �:����l� ::n��" �.HS. BI'r���y: ::: : : :: ::: : : : 

Alternator, self exciting. L. J. Le Pontois .. 808.555 Electric switch, W. W. Lathrop .......... . 

808.303 
808.065 
808.364 
808.392 

Annunciator, L. G. Woolley ............... 808.135 Electrical connection, detachable, A. N. 
Automate lubricator. W. H. Decker ........ 808,197 Lawrence. Jr. . ................ 808,096, 808.097 

Automatic switch, J. M. Comer .......... 808.231 Electrical meter. H. W. Sayles ............ 808.115 

Automobile jack, L. R. Maxwell .......... 80.8,208 Electrolytic meter, A. L. R. Ellis .......... 808,232 

Aut���b�;:: d.';i�r Si���d�i����� .. �e.c.���: 808,220 
Elev;:g�' :r�cckr��vi�e J��e����c.�i.��. ����� 808,291 

Awning box, E. T. Meakin ................ 808,294 Embalmers' USe, arm·rest and bottle-sup-
BAaXgle,' J

c.ar"'OgWe�s A .... M .. c.C.o.r.m .. ic.k ....................
......... 808,301 port for, W. R. Sparkman ............. 808.485 

1< 808.170 I Emergency brake, W. M. Gooch .......... . . 808,234 
Bag holder, J. O. Ellison . . . . . . . . . • . . . . . . . .  808,355 Enameling, J. H. Hines ............ . ...... 808,542 
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