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KRUPP ARMOR AND CO�GRESS. 
It wil l  be rellIem bered that at the close of the last 

COllgress it was decided t hat the contract for the new 
battleships and armored crui sers should not be let, 
un less their armor could be secured at or u nner the 
price of $400 a ton. It is wel l u nderstood that the un
doubted superiority of the KI'I1PP arlllor over that 
man ufactured by the H arvey process will render its 
adoption for futu re wat'ships a posith'e necessi ty, u n· 
less, imlet'd, we· are prt'pared to be left far bt'hind 
other nations i n  the defensive qnalit.ies of o u r  shi ps. 
Those who have any professional knowledge of the 
question have been at a loss to understand the exact 
grounds on which the smal l clique who are responsible 
for this disastl"Ous dead loci, i n  our naval construction 
arrived at their arb itrary figures, but anyone who has 
even a gene l'al k n o wledge of the state of the art 
k n ows that any firm that should nnderta.ke to produce 
and sell the n e w  Krupp armor at $400 a ton would 
soon find itself  reduced to insolvt'ncy. 

It is  probable that by this time the Unitt'd States 
gov"'l'nment is  in po�session of a (lomplete statement 
of the facts of the case, prepared by Krupp, the 
gt'eat i n ven tor and m:tn ufacturt'r, in which he deals 
with the qUt'stion of price, and proves that the 
high cost of his arlllor is amply justified by the con-
8ideration of the costly plant and methods i nvol ved in 
its man ufact ure. We u nderstand that the statement 
cont.ai ns detailed infol'llJation as to t h e  at'rnor plate fac · 
t.ory at Essen , in which it is showr. that the total cost 
of the installation up to dat.e has heen no less than 
$5,000,000. On the other hand, the great length of ti me 
necessary for the process of cementation, not to men
tion the slow m achilling of  the armor plate,. brings 
down the annual prod uction to a m ax i m u m  of 6,000 
tons. It is stated by Kru pp that if the same amo u n t  
o f  capi tal ha(1 been i n vested i n  a rdi l  plant, th e output. 
would have been considt'rabl y over 100 000 tons . From 
t h i s  he (I raws the conel usio n  that for capital charges 
the price for armor plate ought tu_be vastly gt'eater per 
ton . Auother and equally weighty co nshleration is 
t h at t.he i m provements i n  the manufacture of armor 
plate follow each other with such rapid i ty, and are 
often of such a radical nature, t h at t h e  perioci. d u ring 
wh ich any new and costly plant may be worked at a 
profit is l iable to be of very short duration . For in

stance, it may be m entioned that it is only seven years 
since the Harvey process, wiJich is  n ow pract ically ob
solete, was tested on European proving gro u n ds ; and 
while it  is  true that the Krupp process i s  essential l y  a 
development of Harvey's process, there is al ways the 
possi bi lity of the i ntrod uction of a new system that will  
render the existing plant partial ly, i f  not altogt'ther, 
obsolete. 

We sincerely trust that when Congress meets agai n 
and takes this  matte. u nder consideration, the mem· 
bel'S who have h itherto busied themsel ves w ith this  
question will  endeavor to look upon it from a broad 
and patriot ic standpoint. In the first place, the p rice 
asked hy Krupp is not excessive, and is bei ng w i ll ingly 
paid by the European makers. But e\'en if it  be ex
cessive, we had better bear the comparatively slight 
increase of cost rather than " hold u p" indefinitely the 
work of constructing our new navy. To do this is to 
be guilty of the stult ification which is well descri bed 
in the old adage w h i ch speaks of the fol ly of . . cutting 
off one's nose to spite one's face." 

We have, i ndeed, heard it whispered that the $400 
per ton restriction was i m posed with the clear know· 
ledge of the facts that we have stated above, and t hat 
it was done for the t'xpress purpose of delayi ng the bat
tleship and armored cruiser construction at a time when 
some of our shipbuilding fi rms were not prepared or 
did not wish to take up any new n aval constru ction, 
We prefer charitably to hope that th e mt'mbers who 
were respon!'ible for this " hold-up" were the victims 
of shortsight.enness or laek of i n formation . That any 
memher of Congress cou ld bt' guilt.y of such a cul pable 
act as that of imperil ing the safety of the cou ntry i n  
the i n terests o f  a particular ind ustry is too shocking a 
thought to be entertained without the most positive 
proof, 

'flIE DlPROVEKENT 01' lIAVANA. 
As we watch the repol·t!. which are beiug sent in by 

the military governors of the islallds t hat have re
cen tly  come u nder our care, we must feel that" peace 
hath her victories no less ren o w n ed than war." If the  
w ork of  �uch men as  Gen.  Wood a t  Santiago and Gen. 
Ludlo w at Havana is to be taken as a test of what the 
future has i n  store for the island of Cuba, we may rest 
satisfied that the blood and tl'easure that were spent 
in the last war were 8pen� to noble ends. 

It was Gen. Ludlow who was select ed by the govern
ment to make an examination of the Nicara�ua Canal 
scheme at a t ime when a considerable section of Con
gress was endt'avoring to conJluit the government to a 
financial indOl'sem ent of the u n dertaking, It was h i s  
masterly report, u n doubted ly, that saved t h e  country 
from bei ng plunged prematu rely i nto t h at colossal 
nndel·taldng, and it is to the clear insight and courage
ous i m partiality with wh ich he hand led the whole sub· 
ject that the n ation is primaril y  i ndebted for the pre
st'nt satisfactory relation in which it finds i tself to the 
whole q u estion of a canal at the Isth m us. 

Gen. Ludlo w's report as ·com manding the Depart
ment of Hava na, and as mil itary governor of the city 
of Havana, covers the period of our occu pation u p  to 
Septem ber 5, I t  show� that. the problem of reorganiz· 
ing the government of Havana alld the upl ifti ng of the 
city from the state of  fiith aud n t'glect in which the 
Span iards left it. has been taken in hand with charac
teri stic system, energy , and thorough n ess. The physi· 
cal conditiOll of the city at the t i m e  of the Span ish 
t'xod us was simply shock i n g. Star\'ation and death 
were matters of evet'y-day occurrence. Neglect of the 
1110st common sanitary precautions had raised the dea.th 
rate to alarm ing figures, which exceeded greatly the all 
too heavy prevai l ing death rate of the city; and the ine
vit.able restlessness and la wIess ness fol lowing the remov
al of the Spanish troops wel'e everywhere conspicuous. 

It  is gratifying to leat'n from Gen. Ludlow's own 
words that " in Havana the rule of la w is practically 
complete," while the country· di�tricts are . .  as quiet 
and as orderly as the intel"ior of New England. " While 
much remains to be done and many problems are 
awai ting solution , there is j ust cause for con gratula· 
tion from the fact that the death rate, for i nstance, i n  
June, J u l y ,  a n d  August was lower than t h e  average 
for the same months d uring the past nine years, not 
even exel uding the two cal am itous years of the war, 
1897 and 1898 ; w h i le the i ndications are that the total 
n u m ber of deaths for the current year wil l  be on ly 
half the number for 1898. The deaths per month for 
1898 were only 162, which is the lo west s ince 1890. 

Gen. Ludlow puts in a plea for better school facili· 
ties for the Cuban ch ildren, whom he finds to be both 
bright and docile. We are i n formed that Ollt of 18,000 
such in the city of H avana, only abou t  5,000 can find 
accom modation i n  the p u blic schools. 

S uch matter as is contained in this report and in 
othet's that have heen retu rned by o u r  miIitat'y gov
ernors is excellent reading and should find its way 
freely i n to thE' hands of the American people. ·We 
cou ld wish that some provision might be made for the 
printing and wholesale distribution of such literatu re. 
It would do much to remind the American people of 
the serious pledges as to our hum anitarian moti ves 
wh ich were made when we entered u pon the war, and 
to show what earnest. efforts are being made to fulfill 

them. 
. I. I • 

HISTORY REPEATS ITSELF. 
The experiment which is bei ng llJade on the Boston 

and Maine Rai lroad with the use of coke as a fuel for 
locomotives calls to mind the fact that this was the 
only fuel  used for the purpose when rai lroading was 

in its i n fancy. If our readers sho u ld chance to come 
across an y engravings t:urporting to show the early 
trips of such locomotives as the . , Rocket" and con
tem porary engines, which represent these little engines 
with dense volumes of smoke rol l ing from their smoke· 
stacks, they Illay be sure that the pictures were n ot 
drawll upon the spot. The advantages of coke as a 
fuel for locomotives because of its cleanl iness, splendid 
heating qualit ies, absence of clinkers and di rt, not to 
mention its smokelessness, rendered it an idpal fuel to 
meet the legislative restrictions of those early days. 
One of the few objections to it was that the fierce heat 
engendered in the fire·boxes frequently caused trouble 
by burning out the fire- bars. 

The Boston a.nd Maine Railroad officials have spoken 
in the highest terms of th e b€>havior of coke in their 
locomoti ves, its chief recolllmendations being that it 
is  smokeless, dustless and eompletely averts the great 
risk from setting fire by sparks and hot c inders. It is 
esti mated by the management that this last advantage 
alone will  result in the saving of about $100 000 w l)ich 
has been ann ually paid in the way of compensation 
for such .fires, 

........ 

TRADE MARK DECISION BY THE IMPERIAL 
GERlIJ�N PATENT OFFICE. 

Several person" have recently "pt'titioned the Im
perial German Patent Office to cancel the trade mark 
for an emblem consisting of a brut surlQOllnte(i by a 
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eroSl! and granted for the well-known Chartrense brand 
of liqneurs. The petitioners dpclared that the represen

tation of the ball and cross was a holy SVIlJ bol and as 
a trade llIark for l iquors wounded tl;eit: rel igi�us ft't'I· 
irigs, the trade mark thus heing an offense under the law. 

The Patent Office decided against the petitioners 
an d upheld the trade mark. The decision reads in t he 
main as follo ws,: .. Even if the reprt'sentation of a ball 
and cross appears on pictures of rel igious sn bjt'cts and 

is used on church stat uary as a sylll bol of the • Lord's 
Realm, '  it is in itself  not to be con sidered as a specifi
cal ly religions sym bol. The fact that  a n u m ber of  
persons object to the use of the nail and cro�s is not 
decish'e, as the considerations which caused their pt'r
sonal feel ing are not sufficit'n t to prodllct' a. l ike feel ing 
in the publ ic at l arge, even if their statements are con
sidered to be true. T here is  also no valid reason gi ven 
that the trade m ark tends to m islead the public, as 

tIlt' petitioners also asserted. It is n ot comide red 
probable that a person would be led to the bt'lief, as 
alleged, that the goods, with the trade lIlark ill ques
tion, represen t a beverage blessed by the C h u rc h ,  and 
that the buyer would belieye it  to be the performance 
of a sacred duty toward the Church, as contended by 
th e petitioners," 

••••• 
LAKE CHELAN UPHEAVAL. 

Lake Chelan, which is locaTed ill the northeastern 
part of Washi n gton, and which is a large body of ft'es h 
water, was thE' scene of a most remarkable disturbance 
a few days ago. 

About 2 0'ciock in the afternoon a very peeuliar u p
heaval was noticed· ahout the cent e r  of the lake, At 
that point,  the lake is se\'eral miles in width, Sud
denly, alld w ith out previous warni ng, the waters were 
seen to rise to the height of 15 feet or more. 

No wind was blowing, and t h e  surface of the lake 
was as smooth as a m irror, j ust prior to the upheaval. 
H uge waves came roll i ng f!'OlIl the lake's center toward 
the shores. Persons who watched the upheaval, say 
the waves callie shore ward j ust l ike a tidal roller, and 
burst with gt'eat force and fury u pon the land. 

One steamer, which was mOOl'ed at one poi nt  of the 
lake, was l ifted a n u m ber of feet. The li nes were all 
suddenly snapped as under; the boat was thro wn up on 
a high bank, and when the water receded, the craft 
was capsized, and sunk.  

Many smal l  boats which were m oored along the 
shol'es were either smashed to pieces by the force of 
the waves, or swam ped. Dri ftwood was also thrown i n  
great quantities high u p  on the lake's shol'e. 

Succeeding waves were not so large as the first huge 
one which burst on the shore ; but heavy waves con
tin ued to rol l  in for two hours. Fortunately no per
sons were out i n  boats on the lake when the upheaval 
came. No ordinary slDali boat could have l ived in 
such waves, No lives were lost. 

The disturbance seemed to h ave extended with more 
or less force al l over t h e  lake, an d high waves were 
noticed all around the shores. 

A most remarkable  thing happened to T wenty·five 
Mile C reek, one of the largest streams w h i c h  empties 
i n to Lake C helan. For some inexpl icable reason, the 
stream went entirely dry for about three hours, After 
tha.t the waters flowed the sallie as evet'. It was dur
ing the time of the u pheaval that the stream ceased 
to flow. The stream flows from far back among the 
mountai ns, and the dist urbance was some distance 
from the lake, toward the source of the creek. 

The cause of the u pht'aval is bei ng generally d is
cussed by geologists and scientific men. The com
monly accepted th eory is that the tronble is due to vol· 
can ic orlglIl . No other theory has been advanced yet. 

Not within the memory of wh ite men ha� Lake 
Chelan been disturbed before in such a remarkab le 
manner. For a great many years the Indians have 
had traditions which clai m that there h as long been 
a volcan ic crater somewhere i n  the vicinity of the 
lake. Once, so runs the tradition, there was an active 
volcano, but it h as long since become extinct. 

The ou tcome of the scientific i nvestigation which 
is being m ade of the peculiar phenom enon is very 
problematical. 

. .. ' .  

A PHOTOGRAPHIC EXHIBITION. 

Preparations are i n  progress for the first annua.l 
exhi bition of photographiC apparatus and supplies, to 
be ht'ld in Madison Square Garden next October, 
The National Photographic Exposi tion Com pany has 
been i n corporated, and it is expected to be of m uch 
benefit to photog\'aphic intet'ests by means of an an
n ual display. A most attractive feature of the coming 
exh ibition will  be the h istorical collection, m uch val ua
ble m aterial being loaned by the Smithsonian Institu· 
tion, Royal Photographic Society and other societie� 
abroad, They include some of the earliest works on 
photography, containing samples of forgotten pro
cesses, The British government will  loan three hun
dred l a rge, fine photographs of h istorical places in 
Hreat Britain which are among the results of the his· 
torical photographic survey of the conn try, begun by 
priva.te associations and then pa.ssing under goverj\
ment directioQ, 
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A HOlrlE·lrIADE COLD BOX AND WATER COOLER. 
In the SCIENTIFIC AMERICAN of September 9. 1899, 

pa�e 164, I noticed a cut and Iln article through the 
suggestion of Mr. George H. Young, of Elmira, N. Y., 
entitled" Simple Means of Cooling Drinking Water." 
Upon this I wish to suggest improvements of my own 
invention which I had placed in my well.  I use a tan k 
of galvanized iron (au ord i n ary hot water boiler which 
has been used in Hanover for about twenty-five years) ; 
a d u m b- waiter ; ropes with halter clips attached at 
one end to staples in j oists and the other end fastened to 
a bag or basket which may contai n bottles, etc. 

The water tan k  is connected with the pipes from the 

A HOlrlE·lrIADE COLD BOX AND WATER COOLER. 

water main. The lower pipe is connected with the 
bottom of the boiler to draw out any sedi ment which 
may gather as well as to get the cold water. 

The outside box of the dumb-waiter is 12 feet long by 
12 i nches by 12 inches nailed against the joists over the 
well, which is 24 feet deep. The tray is made of laths 
6 feet long by 2 i nches by %' inch, with shelves, and 
is worked by pulleys, AA, at the - top of outside box 
and weights, B. The ropes are fastened near the 
lowest shelf, a, thereby keeping the tray from falling 
over when pulled above the surface. A cord is fastened 
to the top of tray and to the lid of box to raise the 
tray when heavily laden . The tray is so weighed 
that when nearly empty it wi l l  rise of itself, and is 
held up by a turn button u nder the shelf, a. The 
":eights work in separate inclosed boxes, D, 12 feet 
long by S inches by 5 inches, outside of the large box. 

FiJ. I.-All ELECfBOGBAl'K. 

J Citutific jmtriclltt. 
Window sash cord is used. A space of about 2 inches 
is between the trap-door on the porch and the box lid. 
In the bottom and lower sides of the box are about 
twenty 2·inch holes to al low the air to pass in and out 
as the tray moves. By tying loops in the ropes when 
the weights are up, the tray can be taken out and 
laid on the porch and thorough ly washed, dried and 
aired. Any carpenter can make this refrigerator for 
$10 complete and placed -in the well. I have used 
this plant at my residence for two years and have not 
bought one pound of ice. A. C. WENTZ, M.D. 

...... 
AN AUTOlrlATIC ACETYLENE·GENERATOR. 

The i mproved acetylene-apparatus, which we illus
trate in perspective and section, consists essentially of 
two parts-a gasometer and a generator con nected by 
pipes. 

The gasometer comprises the usual water-sealed bell 
rising and falling in a tank. 

The generator comprises a case located alongside of 
the gasometer and provided with a superposed tan k. 
from which water is supplied to the carbide-chambet·. 
This carbide-cham bel', C (Fig. 2), consists of av 
i nclined cylinder inserted in the lower portion 
of the case and projecting outward ly for a short 
distance. The cylinder contains a dra wer di
vided into a number of carbide-compartments. 
The drawer being inclined, it follows that when 
the carbide is all decomposed, the compart
ments will  all be fil led with water, and conse
quently, l ittle gas will be lost when the chamber 
is opened to be cleaned. From the upper end of 
the carbide-chamber a pipe. a, extends to the 
cooler and theuce to the gasometer. Water is 
conducted to the carbide by means of a pipe 
con nected with the lowermost chamber. The 
carbide-chamber receives its supply of water 
from the superposed tank through the mediulJl 
of a pipe having a valve, A, the seat of which 
is provided with a slUall by-pass through which 
watel' can always flow. so as to prevent the 
possibility of an inrush of water through the 
feeding-pipe and, hence, an overprod uction of 
gas. Between this yalve and the generator a 
controlling valve, B, is inserted, by Illeans of 
which the flow of water can be entirely cut 
off. The valve, B, is automatically operated 
by means of a leVer con nected by a chain 
with the gasometer-bell. When the bell has reached 
its lowermost position the chain is pulled, the lever 
raised, and the valve, B, opened to admit water 
to the generator. The water-pipe, provided with the 
valves, A and B, is conQected with the generating
chamber by means of a lour- way fitting, with which is 
also connected a valved drain-pi pe, K. The fitting is 
provided with a by-pass pipe extending upward and 
connecting with a T-valve, F, con trolling the pipe, C, 
leading to the carbide-chamber. The by-pass is fitted 
with a water gage, D, showing the level of the water 
in the carbide-cham bel' and is provided with a vent
valve, E. Wben the carbide-chamber is filled with 
water and the valve, P, is closed, the by· pass allows 
the water to run off for the renewal of the carbide. 
The valve, F, also controls the passage, H, leading to 
the cooler, L, consisting of pi pes, the ends of which are 
covered by caps. The gm; flows through the passage, 
H, between the first cap and the side of the case, thence 
to the space between the opposite cap and s ide :of the 
case down through a pipe into the gasometer. The in· 
ventoI' of the apparatus is Leonard F. Rose, of New 
London, Iowa. 

e .•.• 
ELECTROGRAPHS OF THE ELECTRO-STATIC CURRENT 

lrIADE WITHOUT A CAMERA. 

PROll'. ELIlER GATES. 
During a recent storm here in Washington several 

men took shelter near some trees, and the bench 

JIJ. 1.- PIBST BUBJI,JM'WI. 
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upon which tht'y sat was struck by lightning. One 
of the men afterward found upon his body what he 
calied the "picture of a tree. " People in speaking 
about it, and newspapers i n  writing about it, spoke 
of it as a photograph of a tree made on his body by 
lightning. An examination of the photographs of 
the electric spark here with presented wi l l  make it 
evident that it was not a picture of a tree which was 
found upon h is body. but a picture of the path taken 
by the current in spreading over the surface and 
through the ski n. This popular belief that the light
ning photographs a tree upon the body of a person 
8truck by a cu rrent m ust, therefore, be abandoned. 

I had often photographed the spark-and brush
discharge by Illeans of a camera, but it recently oc· 
curred to me to try the action of the spark and cu rrent 
of a frictional mach ine directly u pon the sensitive fi lm 
under such conditions as  would enable me to deter
mine certain facts about the path of the ('urrent 
through Ii. conductive surface. Accordingly I placed 
a 14 X 17 Cramer i!'ochromatic plate in between the 
two poies of my ten-plate 32-inch static llIacltine 

1 2 

AN AUTOlrlATIC ACETYLENE·GENERATOR. 

while in full action, and directed the spark directly 
against the sensitive plate placed within a light
proof envelope, thus allowing the current to photo
graph its path through the film. The machine wa� 
made to run at such speed as to give a rapid suc
cession of sparks at about half its full sparking dis
tance. Then the knobs were draw n  farther apart 
u ntil, at the speed at which the machine was runni ng, 
the sparking ceased and i n  its place there occurred a 
brush discharge. The envelope-covered sensitive plate 
was then placed vertically between the poles, trans
versely across the path of the spark, and nearer to 
the negative than to the positive pole, with the film 
side toward the positive pole. The positive terminal 
WaS then moved toward the sensitive plate until one 
spark passed, and then quickly drawn back so as to 
prevent the machine rfrom delivering a second spark. 
The plate on being developed showed in a most inter
esting manner and in its natural size the path of the 
current. The sensitive film is a much better conductor 
than the glass upon which it is placed, the latter 
being one of th.3 best non·conductors. Hence the cur· 
rent spreads through the film i nstead of going through 
the glass, and leaves traces of its path by depositing 

Pig. 8.-BRUSH DISCHARGE. 
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OCTOBER 7,  1 899. 
the silver that lies in its course. In Fig. 1, the spot 
where the spark struck the plate is shown at z, from 
thence the current diverges in all directions, like the 
branches of a tree ; the branches diverge into twigs, the 
twigs into leaflets, the leaflets into filaments, and so 
on, with indescribable complexity of detail. Every part 
of the current 8eemingly tends to get farther away 

Fig. 6 .-lIIULTIPLE DISCHARGE BETWEEN TERlIIINALS. 

from every other part of itself, but this would be a 
wrong i nterpretation of the phenomenon. As is well 
known, when two currents of electricity pass near each 
other, and in the same direction, they m utually attract 
each other. It follo ws, therefore, that the bmnching 
of the current as shown in  the picture is not due to 
any repu lsion between parts of itself. but to its tend· 
ency tu take paths Of least resistance in going through 
a conductor. The film on the glass plate is a conduc· 
tor, but the glass is not. A cond uctor has less resist
ance in proportion as its cross· section is larger and 
more resistance as its cross-section is smaller. It is 

Fig. 6.--DISCHARGE AROUND RUBBER PLATE. 
PHOTOGRAPHED WITH CAlIIERA. 

evident that where the spark strikes, the film has but 
little arca of cross-section as compared to the larger 
concentric surface toward which it spreads. The 
spark on striking the film first touches a small spot., as 
at z, and thence it spreads in all directions radially 
outward from that spot, . because the farther it gets 
away from the spot the larger the cross·sectitm of the 
film through which it travels, and c.:msequently the 
less the resistancp,. If you u�e spot Z as the center 
and circumscrib(,; a cil'Cle one inch in diameter and a 
concentric circle two inches in diameter, you will under
stand that when the current has reached, in its radi-

Fig. 'f.-DISCHARGE ON PLATE BETWEEN 
SHELLACKED GLASS PLATES. 

ally outward course, the limits of the outer circle. it 
wil l  be traversing a greater cross· section of the film 
than when it was at the inner circle. From any 
given point in a concentric circle around the spot first 
struck by the spark, the direction of least resistance 
for the current is radially outward. This is why the 

current splits up into so many branches, and these 
again into smaller branches, and so on. But the 
mutual attraction of Cllrrents going in the same direc· 
tion also influences the branching process. The abrupt 
changes in direction in any one of these branches can 
dou btless be attributed to local differences . of resist
ance in the film itself. 

The branching paths of the current in the 1l1m are 
not due to areas or J ines of conductive substances 
scattered throughout the film and havi ng less specific 
resistance than the rest of the film,  but to the fact that 
t he conductor grows larger in C1·oss··section most 
rapidly when the current goes radially outward in al l 
directions, thus making that the path of constantl ,· 
lessening resistance. 

In several place'S branches may be seen approaching 
each other and unitin� thereafter ; but sometimes they 
cross each others' paths without uniting. In the lat ·  
ter case I judge that one o f  t h e  currents had passel] 
before the other one had arrived. The current in pass 
ing over the film precipitates the silver, and the re 
suIt is a picture of its path made by t.he spark itself, 
and without a .camera ! When the current strikes th e 
center of the film as at IV, it tends to spread equally ir: 
all di rections radially  outward , and if the sensitivt. 
film had uniformly the same specific conductivff�' 
throughout its whole surface and substance the curreni 
would sti ll divide up into branches and twigs, because 
of the fact that radial lines of current would sti ll ue 
produced by paths of least resistance and these paths 
would be rad ially out ward. If t he spark would strike 
the plate ir; the exact cent.er ; if  the plate were exactly 
transverse to the path of the current ; and if the film 
had a uniform resistance in all parts of itself, we may 
believe that � the picture of a spark made by itself 
would be sy·m metrical in its branchings. But differ
ences of resistance in the film would destl"Oy this sym
metry, and render the paths crooked, as is shown in 
some of the branches of Fig. 1. In some of the figures 
the spark was not wholly conducted by the film ; hence 
it jumped over the top of the plate, leaVing a broad 
white path produced by the light of the spark and a 
branching figure produced by t.he current. Fig. 2 is 
the first electrograph the writer ever made, and it is 
quite interesting. It shows how one spark, z, went 
wholly around the plate, and how another spark 
divided, part going around the plate, leavin� a light 
effect in the shape of a white streak, and part being 
conducted through the film, leaving a beautifully 
branched tracing of its path. 

When the knobs are too far apart to permit spark
ing, the result is a brush-discharge, and when a sensi
tive plate is held vertical ly therein, the result is as 
shown in Fig_ 3_ 

We sometimes hear it aserted that the course of light
ning is not crooked, but straight, and that the crooked 
appearance is due to the irregular background of 
clouds. Tl.iat such is probably not the case is shown 
in Figs. 4 and 5, natural size, made of sparlts 16 inches 
long, with a camera using a Zeiss 12 X 15 anastigmatic 
lens. In Fig. 4, at 0, is shown a portion of the current 
separating from itself. It is evident that an ele ctric 
current throu,;h the air takes a crooked course. 

Fig. 6, made with a camera, shows the spark pass
ing around a rubber disk, th us taking a much longer 
course through the air in preference to going through 
hard rubber. which is a m uch poorer conductor than 
air_ The spark is seen to go straight to the center of 
the disk, which was held vertically between the poles ; 
straight up to the vertical edge of the disk and parallel 
to its surface. around the upper edge, and then taking 
a straight path for the other pole. This gives an idea 
of the tendency of the current to follow paths of least 
resistance ; the current  went almost twice the distance 
through the air in order to avoid going through a one
sixteenth inch thickness of hard rubber. 

In Figs. 7 and 8, I placed the sensi t ive plate between 
two glast;; plates coated with shellac, and allowed the 
current to enter through the center of one of the plates 
by means of a slllal l hole in which a metal conductor 
was placed. Th us, allowing the spark to strike the 
center of the sensitive plate, on the film-side, and 
thence to spread radially outward toward a circum· 
ference of tin·foi l  placed on the outer edge of the same 
plate, through w hich the hole was JDade. The effect 
of thus confining the lllm between two glass plates is . 
quite unexpected-the appearance is characteristically 
d ifferent from that oi all the other photographs here
with sent and I do nut atwmpt to explain the strange 
marble appearances in the picture. Fig. 15 is also 
most interesting. The picture was made by making 
a cylinder an inch in  diameter out of a sensitive film 
such as used in  a kodak with the film·side outward_ 
A strip of tin-foil WllS then rplled over the ends of this 
cylinder sO · QS to cover the film for the distance of an 
inch from either end. Around this cylinder was rolled 
another strip of sensitive film with the sensitive sur
face inward ; and arollnd this was rolled light-proof 
paper. The roll was then held lengthwise between 
the knobs of the static machine and a single spark was 
allowed to pass. Figs. 10 and 11 were made by placing 
the ends of metallic conductors between two sensitive 
plates with the lllm sides facing each other. 

When a. plate is placed withfn a light-proof envelope 
there is a eOlllparat.ive absence of the marble e1loot 
which is found when the film is between two good non
conducting surfaces. 

The peculiar interest that attaches to these pictures 
is that they are not photograph� but electrographs. 
These pictures, except 4, 5 and 6. were made by the 

Fig. B.- SENSITIVE PLATE PLaCED BETWEEN 
SHELLACKED PLATES. 

direct action of the electric current and not by the 
light of the current. The light effects are the broad 
white streaks, but the branching effects are due to the 

. direct action of the electrostatic current. 
• •  I • 

THE Department of Labor has recently reported 
upon the American paper industry for the first sil( 

Fig. e.-DISCHARGE ON CELLULOm FILlII. 

munths of the year 1898. It shows that there were 
723 plants in operation, and that the actual product 
for the half year was 994,087 tons of paper, valued at 
$48.689,880, and 619, �3l3 tons of pulp, valued at $13, 128.-

Fig. 10. Fig. 1 1 .  
DISCHARGE BETWEEN PLATES FACING EACH OTHER. 

542. Nearly one-third of the paper made was for news
papers, and was in the form both of rolls and sheets, 
and it amounted to 311 ,898 tons. For books only 
124,339 tons were consumed ; for wrapping paper, 72,093 
tons were used ; strawboard, 70,694 tons ; and 01 Manila 
wrapping paper, 66,383 tons. 
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