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NEW YORK, SATURDAY, DECEMBER 24,1898. 
ENGLISH AND AMERICAN MACHINE TOOLS. 

I t  will be reIllembered that one of the p rinci pal 
grounds of conten tion during the great strike i n  the 
British engineering trades was the question as to the 
right of the trades unions to control the output of 
labor-saving Illachinery. Happily for the i nterests of 
both eIllployers and employed, the attempt of the 
men to liIllit the outpu t of machinery was thwarted. 

I n  a recent editorial on English and AIllerican ma­
chine tools, T he Engineer comments on the fact that 
the English manufacturer is at length beginning to 
recognize that th e restriction in the way of their use 
being now removed, automatic machine tools are of 
great importance. Our esteemed contemporary ex­
presses regret t hat English makers of mach ine tools 
do not devote more effort to the design and manuf ac­
ture of automatic machine tools, and goes on to say : " Is 
it possible that Engl i sh man ufacturers cannot find time 
to devote some atte n t ion to this class of machinery, 
and so mler batt Ie to t he increasing competition, or i� 
it that they stil l  profess to despise American methods? 
If the latter is the case they would do well  to undeceive 
themselves by a n  inspection of American mach i nes. 
We h ave f requently heard it stated that the imported 
article was weak and roughly made. A few years ago 
that was to a great extent true, but it is �o no longer. 

American engineers do not stand still, and they have 
eagerly learned by experience. The conseq uence is 
that their tools are n o wadays at least as stout l y  built 
as our own an d  are as well finished, while in accessi · 
bility of their working parts, i n  ingenious automatic 
devices, in adaptation for rapid work, in convenience 
and h an diness, they are far ahead of the productions 
of most Britis h firms." 

The Engineer has no intention of "puffing" 
American productions, but speaks plainly, with the 
hope of " removing some of the bias " w hich misguides 

the British man u facturers; and it points o u t  to its 
readers that OUI· success is due largely to the fact that 

instead of wai ti n g for customers to state· what is 

wanted, o u r  lllan u facturers have a way of taking the 
initi ative in impro vements ; " they lead, and do not 
follow manu facture." 

These are candi d  words and full of remar kable signifi­
eance, coming, as they do, from the mo�t conservati ve 
technical journal in Grell.t Britain; a n d  if the British 
manufactu rer fails  to take the hint, it can never be his  
excuse that his loss of a profitable trade was due to 
ignorance of t h e  underlying cause. 

SAFETY OF THE BROOKLYN BRIDGE . 
The publ ic has lately been favored with somewhat 

conflicting statements. regarding the strength and 
safety of the B rookly n  Suspension Bridge, made by 
two engineers w h ose names are prominently asso· 
ciated with the construction and main tenance of this 
great structure. The first appeared in the form of a 
letter to The Railroad Gazette from W. A. Roebling, 
who, after the death of John A. Roe bling, superin­
tended the construction of the bridge; the second 
statement is  t he report of C .  C .  Marti n,  the present 
chief engineer of the bridge, to B ridge Commissioner 
Shea. 

Mr. Roebling, referri ng to the recent buckling of the 
stiffening trusses, attributes it  entirely to the presence 
of the o verfloor stays. In our issue of August 13, 18{)8, 

there will  be fou n d  a discussion of the accident, i n  
which t h e  b uckl ing i s  attributed solely to these stays, 
wh ich exten d  from the panel points of the trusses to a 
rigid connection with the top of the towers. Mr. Roe­
bling states that in an y future suspension bridge he 
would dispense with their use, and explains they w ere 
retained by h im because, on account of the i ncreased 
loads w h ich were to be p laced on the bridge, " long be­
fore the cables were completed " he "had to look in 
every direction for an increase in supporting power." 
•. The crying evil on the bridge," says Mr. Roebling, 
" ia that every year since it has been opened for traffic 
there have been numerous additions to the dead load, 
the ('limax of the overloading " being" reached when 
the trolley took possession of the road ways." The 
builder of the bridge has no fear foe the cables, as they 

still have ample strength and" could p u li up the an - cient locomotive and accompanying electrical appa­
chorages with ease. " ratus. This is certai nly another triumph for American 

M r. Martin's report, while it gi ves much valuable in- engi neers. 
for!llation as to the strength of the cables and the ------..... �._4 .... , ........ �------
stability of the anchorages, has little to say a bout the BREAKDOWN IN DAILY NEWSPAPER OFFICES DUE 

TO LACK OF GAS. failure of that part of the bridge that aroused the pres· 
ent discnssion , namely, the stiffening trusses. ·While i t  
is, no doubt, a fact that t h e  bridge is . .  absolutely 
safe," and •. no one need entertain for a mO lllent any 
fears of its st abi lity, " it is uevertheless true that the 
stiffening trusses are al toget iJer uneq u al to the demand 
of a s udden elllergen cy, and that as far as they are 
concerned the bridge is not" stable." Since the stiff­
ening t russ is an integral part of a s lispension bddge, 

it follows that tile fai lure of the t russes is a fail ure of 
the br idge, an d  hence a bridge in which t hese tr usses 
are lia ble to col lapse under a conges t ion of traffic 
which llIay occur at any time, i8 obviously o verloaded. 
All that can be said of the bridge is that u n der its 
present load ing i t  is l iable to a partial failure, w hich 
w i l l  not, ho wever, involve any risk to the t raffic that 
passes over it. 

The report states that the total mov i n g load u pon 
the m ain span is 1,962 tons,  the total additional 
weight added in the way of new tracks, cables, elec­
tric cables, trolley arlllS and traces, etc. , is 430 tons, 
and the w eight of the original s uperstructure is 
5,828 tons, thus bringing the total weight u p  to 8,220 

tons. 'I'his multiplied by 1·7 gives a total strain in 
the cables of 13,974 tons. The ultiIuate strength 
of the four cables, however, is 49,200 tons, w hich 
gives a factor of safety of 3 ·52. It is argued that 
since the dead weight of the structure calHiot be ma­
terially increased, any i ncrease must come from the 

moving load, which must, therefore, be multiplied ten 
tillles o \·er before it conld break the cables. 

The stabIli ty of the anchorages is shown by the fact 
that they have moved for ward u n der the p u l l  of the 
cables only one·eighth of an i nch in the past eight 
years. 

T he report will allay any fears that may have been 
entertained by the p ublic as to the dauger of a posi­
tive collapse of the bridge. Neither the floo r, the sus· 
penders, the cables, n or t h e  ar;chorages can give way 
under any inc I·ease of loads that can be brought u pon 
the bridge. The stiffening trusses have failed more 
than once and they w i l l  fail again whenever a blockade 
occurs on the bridge. The best t h ing to be done would 
be to remove the superfluous diagonal stays, which 

were one of the conducing causes of the buckling, and 
replace the p resent flimsy and inefficient stiffening 
trusses by others of greater depth and weight. If 
this were done, we should hear no more of alarmist 
rumors of buckling floor system or collasping cables, 
and the bridge would be good for its natu ral l ife of 
twenty centuries. 

. ' . • 
ELECTRIC LOCOMOTIVES FOR EUROPE . 

An Alllerican corporatio ll, the Gener'll Electric Com­
pany, h as recently obtai ned a contract for the supply 
of the equ ipment for the tunnel of the Paris·Orleans 
Rai lway, frolll its present terlll i nus in Paris at the Aus­
terl itz station to a new station near the Quai d 'Orsay, 
in the heart of the city. The manager of the foreign 
depart ment of the company said : "Alth ough this con­
tract i n vol ves a smal ler amount of money than the con­
tracts secured some mont hs ago frolll the London Un­
derground Railway, it  is in quality, so to speak, a more 
importan t  contract, for it  marks the conquest of the 
st u bborn French prejudice agai nst Alllerican manu­
factures, and against too ready an adoptio n  of the 
latest improvements, waiting as they are prone to do 
for something better still.  Moreover, the contract was 
won against the strongest poss i ble competition of 
British and European companies d u ring a period of ne· 
gotiation extending over t wo years. We have con· 
tracted to furnish eight electric locomoti ves operated 
with the third rail, and that they w i llmore than fulfill  
all  expectations we do not for a moment donbt. " It 
has n ot been decided whether the third rai l  will  be 
bet ween or outside the tracks. The system of trans· 

mission will require the use of the th ree · phase gen­
erators for the rotary converters, chan ging an al ternat­
ing to a d irect current of 500 volts. T here were four­
teen competitors in the matter of the Paris contract. 
French engineers were taken over to the United States 
and a comp lete d emonstration was given on their ex­
perimental track at Schenectady, and the company's 
ability to do more than was required was shown. 
T here is a railway.of considerable length at Schenec­
tady follo wing the cou rse of the Mohawk River, and on 
this railway a train of more weigh t  than that of  the 
Paris-Orleans line was run back ward and forth 
over a distance equal to that bet ween the station s  of 
the Paris tunnel. The perfect lllobility and power of 
the electric locomotive was so well shown that the 
French engineers were i mmediately convinced that it  
met all of the conditions in even a higher degree than 
had been dem anded. The fact that the American com­
pany could show the greatest experience in electrical 
locomotive building was of far more importance than 
the question of cost. The only point considered was, 
which of the competitors could supply the most efti-

The b ursting of a large gasometer, w h ich is referred 
to elsewhere in this issue, was the cause of trouble and 
incon venience to the newspapers which use the l ino­
type machines, owing to the fact that the supply of 

gas down town was cut off. In the linotype machine 
the type metal is kept hot by gas, so that when the gas 
pressure became red uced the type metal began to cool. 
In most of the machines there was no gas at all. and 
in the few i n  which it did b urn, the flame was very 
feeble. Several of the papers had to Eet u p  their type 
by hand, and in one case twenty machines had to be 
abandoned . At least one newspapet· which does not 
use machines courteously placed the cOlllPosing room 
at the service of allother paper. It is probable that 
after this ne wspapers will provide some m eans for heat­
ing the ty pe me tal in case the supply of gas is  tempo­
rarily cut off, and devices of this nature are made. 

.�.a. 
HAVANA'S FLOATING DRY DOCK. 

On the recommendation of th e American E vacuation 
Commission of Havana, o u r  government will  not in­
sist that the floating dry dock of the Spanish navy in 
H a vana Harbor shall be tu rned over to the United 
States. Admird SalllPson endeavored to persuade his 
colleagues that t h e  dock was n o t  movable property 
and therefore must b e  surrendered by Spain. Generals 
'Vade and Butler, however, held that the dock was a 
floating and movable structure. Both parties were 
right in a way, for $40, 000 was expended for establish­
ing it in its present berth, and the fact that it  cannot 
be moved was cited by Admiral Sampson in support of 
h is contention. We have already i l lustrated this dock 
in the SCIENTIFIC AMERICAN for October 16, 1897. 

The dock was bui lt in EngJand and cost the Spanish 
government $600,000. It reached Havana a short time 
before the war began and was promptly s u n k, which 
is  not to be wondered at, con sidering that we know noW 
that the Spaniards are the poorest mechanics in the 
world. The American commission say it  has been so 
badly used it  is not worth more than half what it  cost. 
It is probable the dock will  be put up at public auction 
by the Spaniards and sold , as the American commis­
sioners and Spanish commissioners have fai led to agree 
on a price. 

...... 

SCIENTIFIC CONVENTIONS IN NEW YORK DURING 
THE HOLIDAYS. 

Eleven associations of scientists will hold their w in-
ter meetings in t his city d uring the week succeeding 
Christmas, and all are to be the guests o f  Colum bia 
University. Th e  programmes offered by the various 
associations are full of interest and are certain to at­
tract many professional men to the meetings. The 

American Chemical Society will hold its meeting o n  
Tuesday and Wednesday, December 27 and 28. The 
morning session of the first day will be held at the 
'Chemists' Club, 108 West Fifty-fifth Street., and'will be 
devoted to the hearing of add resses and t h e  reading 
and discussion of papers, but the afternoon will  be 
used i n  visiting the works of the New Jersey Zinc Com­
pany, at Newark. The second day will be given up to 
the readi n g  of papers and the examination of the 
chemical la boratories in Havemeyer Hal l. of Colu m bia 
University. On ·Wednesday and Thursday come the 
gatherings of the American Society of Naturalists, the 
American Morphological Society, the Association of 
American Anatomists, the American Physiological So­
ciety, the American Psychological Association, the 
American Folk Lore Suciety, the Society for Plant 
Morphology and Physiology, the Anthropological Sec­
tion of the American Association for the Advancement 
o f  Science, and the Geological Society of America, 
while the New York State Science Teachers' Associa­
tion w i l l  meet on T h ursday and Friday. 

Wednesday "Will be devoted to the business 8essions 
of the various societies an d the reading of papers, 
morning and afternoon. in Schermerhorn and Fayer­
weather Halls and the Coilege of Physician s and Sur­
geons. In the evening there will be a lecture at 
the American Museum of Natural History, by Prof. 
H. F. O� born, on "Collections of Fossil Mamlllals 
and Their Care," followed by a reception to the mem­
bers of the societies, at the home of Prof. Osbol"ll. 
Thursday morning and afternoon will be given up to 
the solid work of reading and discussing of papers, the 
set topic for 3 P. M . ,  with the natu ralists, being .. ' Ad­
vances in Meth ods of Teaching. " The programme for 
Friday includes visits to the Botanical and Zoological 
Gardens for the naturalists, while the geologists and the 
science teachers will still be occupied w it.h the reading 
and discu ssion of papers. III connection with the 
meeting of the Science 'reachers' Association there is 
to be an exhibition of scientific apparatus at the 
Teach ers' College on West One Hundred and T wen­
tieth Street. The president of the Chemical Society 
is Prof. Charles E. Munroe, that of the Naturalists' is 
Prof. H. P. Bowditch,and that of the Geologists' is Prof. 
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J. J. Stevenson, while the chairman of the local exe­
cutive committee of the affiliated societies is Prof. H.  
F.  Oliborn and its  secretary is Prof. Bashford Dean. 

• I.' • 

FLYING MACHINES AND ORDNANCE,* 
BY HIRAM. MAXIM. 

FLYING MACHINES. 

In 1889 I determined to make a series of experiments 
with a view of ascertaining how much power was re­
quired to perform artificial flight on a large scale. All 
the apparatus made before this time had been so d i­
minuti ve in size, so imperfect in construction, that the 
experiments were of  little value. There were practi­
cally no data obtainahle that would apply to the 
apparatus when constructed on a sufficiently large 
scale to be considered as a practical flying machine. 

At that time it appeared to me that the most practi­
cal sYlltem of making flying m achi nes would be what 
is known as the aeroplane system, that is, a machine 
made in the form of a kite. 

Every boy knows that, when a kite is held up against 
a strong wind by a cord, it  will ascend. The wind, 
blowing again!lt the underneath surface of the kite, 
lifts it with a considerable degree of force ; conversely, 
if the kite 8hould be driven forward through station­
ary air at the same velocity, the lifting effect would be 
identical. 

My first apparatus consisted of a long arm revol ving 
on a vertical pivot, the arm being of sufficient length 
so that the circumference around w hich it  traveled 
was exactly 200 feet. This arm was provided w ith a 
scre w propeller and it was possible to attach aeroplanes 
of any size or shape at any required angle, and to drive 
them around the circle at any velocity from 20 to 90 
m i les an hour. The apparatus was provided with tacho­
meters, dynamometers, and various apparatus not only 
for determ ining the lifting effect of the aeroplanes, but  
also the actual amount of power required to propel the 
plane through the ai r; to measure the thrust and slip 
of the screw; also the amount of power required for 
d riving" the screw, and to determine exactly the veloc­
ity at which the apparatus was traveling. 

'1'he aeroplanes employed in this apparatus were for 
the most part about 18 inches wide and 4 feet long. 
Wooden aeroplanes with lightly curved surfaces were 
found to be best. These experiments demonstrated 
that 133 pounds could be lifted and propel led at the 
rate of 45 miles an hour with the expenditure of 1 H. P. 
I then constructed a very large apparatus, w hich was, 
of course, too large to al tach to the rotatinO" arm the 
apparatus, in fact, being over 100 feet wide. i: de­
termined to try this machine by running it  along a 
railway track; that is, instead of running the machine 
in a cil'Cle or holding i t  up against the wind after the 
Illanner of a kite, 1 decided to run it  at a high velocity 
along a railway track, and to provide it with appara­
tus to determine the amount of power consumed and 
the lifting effect of the aeroplanes. First, I had a 
steel track 9 feet gage, and outside of this and above 
it a wooden track 35 feet gage, made of 3 inch by 
9 inch Georgia pine. The machine was provided with 
ordinary wheels for running on the lower steel track, 
and with special wheels for runnin g on the underneath 
side of the outer or upper track. The wheels were ad­
j usted in such a manner that when the machine was 
lifted 1 inch clear of the lower track, the special wheels 
engaged the outer or u pper track, thus preventing 
the machine from rising in the air. 

In these experiments the power consumed was al­
together out of proportion to what I had anticipated. 
Had my large machine been as economical as the small 
apparatus, it  would only have required 100 H.  P. to 
lift it, but 100 H.  P. was found to be completely inade· 
quate, and it was not until I had increased the power 
to over 360 H. P. that I succeeded in getting a machine 
actually to lift from the ground. 

These experiments demonstrated that large machines 
are nothing like so economical in power as small ones 
and that aeropLanes, in order to b

-
e effective at a mod : 

erate velocity, should be long and narrow, rather than 
in the form of a kite. 

Prof. Langley has constructed an apparatus similar 
to mine, but very m uch smaller, and he found that, 
with his apparatus, the power requ ired per pound 
lifted was very much less than with my large machine, 
approximating closely to the original experiments 
made by myself with the small apparatus. 

I understand that the government is  spend ing $25,000 
with a view of evol ving a practical flying machine. I 
do not think they will  succeed on the aeroplane sys­
tem. I believe that, when we come to large apparatus. 
it will be necessary to construct a machine on a totally 
different plan. Moreover, the $25,000 will be found 
completely inadequate for the purpose, as my own 
experiments cost fully $100,000. 

My experiments have been fully explained in various 
articles which I have written, which knowledge is now 
common property. 

FIREARMS AND ORDNANCE. 

During the last three hundred years the cleverest 

* Address delivered before the Engineering Socieiy of Columbia Univer­
sty of the City of New York, December 8, 1898. 

mechanicians of all countries have been engaged in 
making improvements in firearms, always with a 
view of greater accuracy and rapidity of fire, but it  
was not until  metallic cartridges came into use that it  
was possible to construct breechloading firearms which 
could be fired with any degree of rapidity. 

It is, however, true that long before metallic cart­
ridges were invented, several attempts were made to 
construct rapid-fire machine guns. It was, I think, 
in  about 1840 when the great Peter Cooper made 
what was perhaps the first machine gun ever thought 
of in this country. In 1854 my own father conceived 
the idea of making a machine gun. He proposed to 
make it something after the manner of a revolver, but 
instead of having loaded chambers, a sprocket wheel 
took the place of the cylinder, and this was supposed 
to feed up loaded links of a chain, bring them in l ine 
with the barrel arid discharge them by the working of 
a lever by hand. He believed it would be possible 
to make a gun of this kind that would fire one hundred 
rounds in a minute. Curiously enough, the gu n 
which was experimented on by Peter Cooper, and the 
one conceived by my father, of which I made a wood­
en model, were almost exactly alike. 

The first machine gun that ever went into practical 
use was the Gatling. The Gatling gun had a series of 
from six to ten barrels arranged in the form of a cylin­
der, and so constructed that when one turns a crank b y  
hand t h e  barrels are brought successively into action. 
Then we had the French mitrail leuse, which had 
t hirty stationary barrels arranged in the form of a 
cylinder. All of these were loaded and fired simul­
taneously, and the recoil was so great that the gun had 
to be provided with a mounting quite as strong as 
would be employed with light pieces of artil lery. Later 
on we had the Gardner, the Lowell, the Pratt & Whit­
ney, and the Nordenfeldt, all being provided with a con­
SIderable number of barrels arranged in groups, wir.h 
hopper feeds, and in all cases being worked by hand by 
means of a crank or lever. Th e Nordenfeldt gun, on 
account of greater simplicity and lightness, met with 
greater success than the other types of hand-operated 
guns, but none uf these guns were used to any extent 
by the great military nations of Europe, and it was 
not until after the automatic gun was in vented that 
such nations as Germany, France, and Austria would 
even consider the use of machine guns in the ser­
vice. 

�any years ago, while firing at a target with a mili­
tary musket, I was much surprised at the force of the 
recoil. It appeared to me on that occasion that this 
waste of energy might be profitably employed in load­
ing and firing the arm, but it was not until I went to 
Europe, and, finding mYlielf in Paris, with insufficient 
work to keep me fully employed, that I actually too� up 
the question vf automatic guns. I first made a draw­
ing which I afterward took to London, and having ob­
tained and eq uipped a small factory there, I commenced 
experiments with a view of evoLving a gun which 
would load and fire itself. There was not a particle 
of data tu go by. No one before had ever spent a 
single cent in experimenting with automatic guns. I 
first thought of applying the recoil to working existing 
forms of mechanism, but found that impractical . I 
then designed and constructed a totally new mechan­
ism and a totally new system uf feeding. 

In the spring of 1884 I constructed the first appara­
tus ever made in the world in which the recoil of one 
cartridge would load another cartridge into the barrel 
and fire it. This apparatus is now in the South Kens­
ington Museum, in London, and labeled " This appara­
tus loads and fires itself by force of its own recoil, and 
is the first apparatus ever made in the world in which 
energy from the burning powder is employed for load­
ing and firing the arm."  

When it was first reported in London that an Ameri­
can electrician had succeeded in making a gun which 
had loaded and fired itself, everyone was incredulous ; 
they looked upon it as YankE>e brag or boast. Many 
people came to my plac.e and wished to see the gun 
with their own eyes. 

I had fitted up a place in the basement where a gun 
could be fired with loaded cartridges, and my visitors 
increased daily. Everybody, from the Prince of Wales 
down, came to see what was then con sidered a nine 
days' wonder, and it required a very considerable por­
tion of my time to receive visitors and show the arm; 
in fact, so much of my time was consumed that it be­
came necessary to work nights in order to carryon the 
work and take out the patents in the various countries 
of the world. 

I used fully 200,000 rounds of cartridges showing my 
first gun to visitors. The British government was the 
first to give me an order. They asked me to make a 
gun which would not weigh more than 100 pounds, 
and whiClh should fire 400 rou nds in a min ute. I pre­
sented a gun which weighed only 40 pounds and fired 
2,000 rounds in three minutes. At these trials I showed 
three different forms of automatic guns, and all were 
purchased by the government and are now in their 
museum. 

The next step was to take the gun on the Continent 
and put it in competition with guns working by hand. 

In every case I was successful over al l competitors, 
and received large orders. On returning to England I 
had a field trial before Lord W olseley. Every one ad­
mitted the superiority of the arm, both as regards ac­
curacy, simplicity, and ease of manipulation, but his 
lordship said, on observing the enormons cloud of 
smoke given off by the gun,  that the gun would be of 
little use in actual service unless it was provided with 
smokeless powder. At that time there was no smoke· 
less powder in England, although the French were 
conducting experiments with the view of finding a 
smokeless powder. 

Acting on his lordship's suggestions, I then com­
menced experiments with a view of making a suitable 
smokeless powder for my gun. The first powder which 
I made was pure tri-nitro-cellu lose, made from high 
grade gun cotton. '1'his not proving altogether satis­
factory, I added by degrees small quantities of n itro­
glycerine, commencing with about 5 per cent and in­
creasing until  I actually made a snccessful powder 
with as m uch as 60 per cent of nitro-glycerine; but as 
there was great prej udice agai nst the use of nitro-glyce­
rine, I reduced the quantity to about 13 per cent and 
produced a thoroughly good smokeless powder. Both 
nitro-glycerine and high gr'ade gun c0tton are violent 
explosives;  in fact, they detonate like a fulminating cap. 
Nobel, before my time, had attempted to tame or slow 
up nitro-glycerine by the addition of a slngg-ish explo­
sive, like collodion cotton, but no one had attempted 
to make a slow-burning powder from two violent ex­
plosives. 

Sir Richard 'Vebster, in the celebrated case of Nobel 
v. Government, admitted that I was the first man in 
the world to make smokeless powder from nitro·glyce­
rine and gun cotton. It was, I think, about n ine years 
ago that I sent a quantity of this powder to this C9un­
try. It was in competition with many other kinds of 
smokeless powder. It prodnced excellent results, and, 
according to the official report printed at that time, 
it was superior to any other powder subm itted, and 
to-day it may be said that little or no i mprov.ement 
has been made in th is original powder submitted by 
me at that time. The powder employed by the gov­
ernment to-day is practically of the same composition 
and the pressures and velocities are also practically the 
same. 

A few years later the French, wish ing to obtain a 
little higher velocity with an automatic gun than it 
was possible to obtain with the French powder, pro­
posed to increase the length of the cartridge case, but I 
suggested that they might attain the desired velocit ies 
with the use of an improved form of powder. I accord­
ingly made in EngLand a quantity of smokeless powder 
with longitUdi nal perforations. I took it to France 
and prod uced results better than ever produced be­
fore. I attained the required velocities without in­
creasing the size of the cartridge case, and the gun 
with the new form of powdel' was adopted into the 
French service. 

[At the close of the lecture a fully automatic gun 
loaded with blank cartridges was fired in the lecture 
hall , at the rate of six hundred rounds a minute. 

Mr. Maxim repeated this lecture before the American 
Society of Ci vil Engineers, at their club house, No. 220 
West 57th Street, on the evening of December 14, and 
was enthusiastically received. It should be mentioned 
that he accompanied the lp.cture with numero us lantern 
slide illustrations of his aeroplane and ordnance fac­
tory.-ED.] 

• •••• 

COST OF CLEANING BRICK PAVEMENTS. 

The organ of the New York Reform CIu b Committee, 
Municipal Affairs, published quarterly, has, in its last 
issue, a very interesting and complete report upon 
the reforms effected in  cleaning the streets of the city. 
By this it is shown that the ease with which certain 
types of pavement can be kept clean, as indicated by 
careful observations of the cost of doing the work, is 
as follows: Asphalt, 100 ; brick, 100; wood (smooth 
karri), 100 ; granite, 150 ; Belgian blocks, 160 ; cob ble 
stones, 400. 

All the pavements were in good condition and the 
accuracy of the table was checked by comparison with 
the number of sweepers actually employed in each 
subdivision in the city. For the entire city 1,623 
sweepers were employed, each sweeper keeping clean 
an av.erage of 5,746 square yards, at an average cost of 
$2.40 per 1,000 square yards a week ; indicating, ac­
cording to the estimate, that asphalt,. brick, and smooth 
karri wood paving could be kept clean at 69 cents per 
1,000 yards per week. 

A brick pavement, when properl y laid, is not a noisy 
pavement, it is a good and smooth road for traction 
pu rposes or for bicycling, while it affords a better foot­
hold for horses than asphalt does, it is more than ten 
times as durable, it is lower in first cost, incomparably 
lower in cost of maintenance, and the New York re­
port proves inllontestably that, in the important mat­
ter of cleaning, the brick pavement

' 
is  in no way in­

ferior to asphalt; therefore, we cannot understand 
why the vitrified brick pavement is not universally 
adopted in all our cities, 
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AN INGENIOUS WATER-DISTILLING APPARATUS. 
Water, we are frequently told, constitutes a most 

important component of our food. It is evident, there· 
fore, that care should be taken to purify the water 
which we drink, and to remove all the organisms with 
which it may be charged. To this end some apparatus 
m ust be employed whereby the dangerous microbes 
can be destroyed and the water rendered potable. 
S uch an apparatus is found i n  a still made by the 
Cupigraph Company, 138 North Green Street, Chicago, 
I l l .  

The still i n  question comprises essentially a retort 
and a condenser. The retort occnpies the lower por­
tion of the apparatus and receives the water to be dis­
tilled. The condenser is carried in the upper portion 
of the still, is made tapering in form, and has a coni­
cal bottom through which an overflow pipe passes. 
Water is poured into the funnel at the top of the still, 
and, after having filled the condenser, passes into the 
overflow pipe into the retort below. 

The steam generated by heating the water in the re­
tort rises, and, coming into contact with the water­
filled condenser above, is condensed and trickles into 
an annular reservoir in the manner shown. The con­
densation of the steam produces a partial vacuum, 
which is filled by air conducted from the outside by 
means of tu bes. As the tubes are surrounded partially 
by hot distilled water and partially by steam, the in­
rushing air is  steri lized before mingling with the pro­
ducts of condensation. The distilled water is, hence, 
impregnated with oxygen having its organic life de­
stroyed. 

The retort or lower chamber has a capacity of two 
gallons; the distilled water reservoir, a capacity of one 
gallon. Since the surplus water in the uppermost re­
sen'oir will overflow into the lower chamber, it follows 
t.hat the still cannot readily boil dry. 

In order that th e water-level may be easily ascer­
tained, the retort and rQservoir are provided with gage­
glasses. 

The noteworthy features of this apparatus are the 
large cold area obtained by the tapering form and 
conical bottom of the condenser, the inclosed reservoir 
protected from contact with the atmosphere, the 
method of providing pure oxygen to the condensed 
steam, and the means for preventing the still's boiling 
dry. ...... 
THE " ROCHESTER" SYSTElII OF TIlliE-RECORDING. 

In many of the mechanical time-recorders used by' 
the owners of large factories and mills for the purpose 

THE TIME-PRINTING MECHANISlII. 

of registering the numbel' of hours in which their em­
ploy�s have worked, long tapes are employed, upon 
which the time of each employ�'s coming and going 
is recorded. Admirable as these apparatus may be, 
mechanically considered, they nevertheless necessitate 
a vast amount of labor in transcribing the confused 
records made upon the tape and in the su bsequent cal­
culatIOn of wages. In a new system of time-recording 
which is widely coming i nto use, the tape has been 
dispensed with, and in its stead a card-system is em­
ployed, which, fOI' ingenuity and simplicity, leaves 
nothing to be desired. The system in question is used in 
connection with the .. Rochester" time-recorder, made 
by the Willard & Frick Manufacturing Company, of 
Rochester, N. Y. 

The cards employed are ruled and printed in the man­
ner shown in one of our engravings, so as to provide for 
the recording of the time of arrival and the time of 
departure of every employ�, for the total number of 
hours worked, and for the wages corresponding· with 
the time recorded. The time-printing apparatus em­
ployed is located in the lower part of a clock-casing, 
and consists essentially of two steel type-wheels mount-

� Citutific �tuttinut. 

AN INGENIOUS WATER-DISTILLING APPARATUS. 

ed on independent sleeves fitted on a stationary arbor, 
one wheel being numbered from 1 to 60 and the other 
from 1 to 12. In front of the type wheels an inked 
ribbon is passed, which is brought into contact with 
the hour and minute type-wheels by means of a ham­
mer carried by a pivoted frame and operated by a 
lever projecting from the front of the casing at the 
right hand side. As in many typewriters, the ribbon 
is automatically shifted from side to side. The card­
holder is provided, not with a stationary bottom, but 
with a movable abutment which limits the distance to 
which the card can be inserted, and which is auto­
matically operated by a lifting rod in order to b e  
raised every twelve hours by a n  amount equal t o  the 
distance of one vertical space on the card. By means 
of a shifting lever projecting from the front of the 
casing at the left hand side, the card-receiver may be 
moved laterally. 

The time-printing apparatus is operated by a Seth 
Thomas clock having the usual gear-trains and springs. 
The shaft carrying the hands of the clock drives the 
type-wheels below, through the medium of beveled 

THE RECORDER AND CLOCK. 

P. M. records and preventing the workman from re­
cording the time during which he was absent the pre­
vious day. The abutment is dropped to its lowermost 
position once every week by means of the earn. 

In connection with the recording mechanism two 
racks are employed, one of which receives the cards 
after the time of begiuning work has been recorded 
and the other after the time of departure has been 
registered. Upon beginning work, each eIIlploy� takes 
his .card from its rack, places it in the card-receiver, 
and presses the printing lever down, thereby causing 
the hammer to press the card against t.he ribbon and 
the type-wheels. As t.he record is made, a bell con­
nected with the lever sounds, thus informing the work­
man that his time of arrival has been registered. He 
then removes the card, and, after verifying the rec­
ord, places it in the other rack. After having finished 
his daily work, the time of departure is recorded and 
the card again placed in the first-named rack. By 

glancing over the racks it can be immediately ascer­
tained how many men are present and how many are 
absent. 

The cards used in the" Rochester " system can be so 
ruled that not only the hours worked during the day 
can be recorded, but also the time spent upon a single 
article. The back of the card shown can be ruled in  
such a manner that the time consumed in working 
u pon various  articles can be entered, and the times 
thus noted must correspond with those printed by the 
recorder. The hours during which a man has labored 
upon a single piece may be registered by the recorder 
its�lf, if need be. So elastic is this system that, even 
though a workman labors by the hour and partly b y  
the piece, cards can still be provided which shall meet 
these requirements. The system can therefore be 
adapted to any form of wage payment. 

The simplicity of this time-recording system, its 
trustworthiness, the accuracy of its records, coupled 
with the small amonnt of clerical labor necessary to 
compute the wage!:!, have induced the Franklin lnsti-
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A "ROCHESTER" TIME-CARD. 

tute to award it the Joh n  Scott medal and the gold 
premium. 

The system has been adopted for use in the United 
States Treasury Department and its branches and by 
many prominent manufacturers throughout the world. 

•• eo .. 
AN exhaustive examination of compounds of selenium 

and tellurium has been carried out by R. Metzner. I n  
the case o f  tellurium h e  was able t o  redetermme the 
atomic weight. by two different methods: (1) by the 
use of tellurium sulphate; (2) by the reduction of tel­
l urous acid with carbon monoxide in presence of silver. 
He gives the atomic weIght of tellurium as 127'9. 
Among the various new compounds whICh the author 
has prepared are two hydrates of selenic acid, well 
crystallized selenious sulphate, two oxyfluorides aud 
the fl uoride of tellurium, a hydrate of hydrofluoric 
acid, and a compound of tellurium bichloride and 
phosphorus perchloride. Methods are also given for 

gears and a connecting rod. A rotary cam mounted preparing large quantities of selenic acid, either by 
on the hour shaft causes the card-receiver abutment to I electrolyzing seleniate of copper or by oxidizing selen­
be moved upwardly through one vertical space, thus ious acid by means of permanganic acid.-Ann. de 
bringing the card into proper position for A. M. or Chim. et de Phys. , xv., 203. 
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DECEM BER 24, 1 898 J 
EQUIPMENT OF THE BROADWAY CABLE LINE 

WITH ELECTRICITY. 
In. recent issues of the SCIENTIFIC AMERICAN we ha ve 

described at considerable length the important changes 
which are being made in the great system of surface 
roads owned and operated 
by the Metropolitan Stl'eet 
Rail way Company. These 
changes include the con­
struction of four i m port­
ant north and south lines 
of rai l way on the under­
ground trolley system on 
Second, Fourth, Sixth, and 
Eighth Avenues, with con­
necting cross l ines at Fifty­
ninth and Canal Streets, 
the changing of the Broad­
way and Lexington Avenue 
l ines from the cable to the 
underground trolley sys­
tem, and the equipment of 
a crosstown line from the 
H udson to the East River 
with compressed air mo­
tors. When the w 0 l' k 
which the company has 
now in hand is completed, 
90 miles out of the total of 
228 72' miles owned by the 
company will be mechani­
cally operated. ' In the 
course of time it is intended 
to apply electric traction 
to the whole system, with 
the exception of some cross­
town roads. If the use of 
the compressed air motor 
on the Twenty-third Street 
line shows good results, it 
will be adopted on other 
crosstown lines. 

J , itutific �tUtri,au. 
placed in position; This work of transformation is 
going on without the least interruption to the regular 
cable traffic. 

The conductors consist of two lines of T·shaped rail 
weighing 21 pounds to the yard, which are suspended 

172'-inch wrought iron shank to which the conductor 
T-rail is bolted. 

To enable the conductor rails and their supports to 
be put in place, two hand hole boxes are being placed, 
one on each side of the slot, at every 15 feet of the 

Broadway track. The con­
ductor rails will be in 30 
foot lengths, so that i ,  
wil l  b e  possi ble t o  slide 
them into the conduit at 
the handholes. They wi l l  
be supported at the ends 
and at the middle. After 
the insulators and conduc­
tors have been passed in  
through the  handholes and 
bolted up and the wiring 
to the cables in the ducts 
completed, the Broadway 
road wil l  be ready for the 
electric cars, which will 
commence ru nning early 
in 1899. 

The present Broadway 
cars can be utilized by 
equipping t h e m w i t  h 
motors, and replacing the 
present grip by an electric 
plow. It is probable, how­
ever, that new and larger 
cars of the type at work on 
the present electric roads 
of the company will be 
supplied for this, the most 
important artery of travel 
in New York city. 

The electric roads are 
entirely now construction, 
the old horse car tracks 
having been removed in 
toto to make way for the 
cast iron yokes and mas­
sive 107-pound rails which 
are the standard construc­
tion for all the new electric 
roads. On the B road way 

I.-LAYING DUCTS FOR ELECTRICAL EQUIPMENT OF BROADWAY CABLE ROAD. 

In the underground trol­
ley system as now being in-
8talled the track rails play 
no part in the electric cir­
cuit. The current is con­
veyed to and from the 
motor by means of the 
plow, one side of the plow 
receiving the current from 
the feed conductor and the 
other side delivering it to 
the return conductor. The 
shank of the plow consists 
of three steel plates, the 
outer plates being % inch 

road, on the other h and, the whole of the original track 
construction is available, and the changes are con­

fined to laying of the cable ducts and bolting the con­
ductor rails to the lower flanges of the slot rails within 
the conduit. 

The ducts are laid in a trench which is excavated at 
the side of the tracks and 
slightly under them, as 
shown in the accompany­
ing i l lustration, F i g . 1. 
T wo kinds of duct are used, 
one consisting of riveted 
sheet iron pipe about 4 
inches in diameter, l ined 
internally with cement, 
forming the top layer of 
t wenty pipes, the other be­
ing made of terra cotta i n  
short lengths o f  about 2 
feet. 

The object of these nu­
merous ducts is to carry 
independent conductors to 
different sections of the 
road, providing current in 
case of accident to one sec ­
tion, to all the others re­
ducing to a m in imum the 
possibility- of delay on long 
stretches of road at a time. 

below the cable slot by means pf insulators attached 
to the lower flanges of the slot rails. The insulator 
consists of a circul ar cast iron cup, provided with lugs 
by which it is bolted to the slot rails. Within this cup 
is another of porcelain, which is held firmly within the 
cast iron cup by cement. The porcelain cup holds a 

and the inner plate l� inch 
in thickness. The cond uctors, which are wrapped cop­
per ribbons, are carried down through the plow to the 
contact shoes or wipers, connection being made between 
them by flexible cables. Th e shoes are of cast iron and 
measure 4 inches by % inch. They are kept in contact 
with tbe conductor rails by means of side steel springs 

which keep the shoes 8 
inches apart when free and 
6 inches apart when they 
are in contact with the 
conductor rails. It has 
been found that a pres­

sure of about 6 pounds i !'  
sufficient to  insure good 
electrical contact between 
shoes and conductors. 

The en graving, Fig. 2, 
shows a portion of the new 
underground trolley road 
in course of construction in 
Canal Street. Under the 
siot is seen the sheet iron 
drain tube and to the right 
another form of terra cotta 
ducts, each section having 
four tubes about 6 feet 
long. B y  comparing it 
with the view of the Broad­
way road it will be seen 
that the new track is COIl­
siderably heavier. T h e  
rai ls, weighing 107 pounds 
to the yard, are not only 
the most massive used in 
any street railway, but 
they are several pounds 
heavier than the largest 
rai ls used OIl the steam 
railroads, where the most 
massive rails do not exceed 
100 pounds to the yard. 
This is the weight of the 
rai ls on main line of the 
New York, New Haven, 
a n d  Hartford Railroad 
and on certain stretches of 
the New York Central and 
t h e  Pennsylvania Rail­
roads. 

The terra cotta ducts 
are preferred for the high 
tension current cab les. I n  
laying the ducts, the bot­
tom of the trench i;:; leveled 
and covered with from 4 
to 6 i nches of concrete. 
The ducts are then arrang­
ed symmetrically in layers 
and cement grout i s  run in 
between them to fill up 
the voids and b i nd the 
whole mass together. The 
sides and top are also con­
creted in, !h us insuring 
that the continuity of the 
several lines of duct shall 
be preserved u n broken. 
PileR of these ducts will be 
observed on the sidewal k 
to the left ready to be 2.-CONSTRl1CTION OF NEW UNDERGROUND TROLLEY ROAD ON CANAL STREET, NEW YORX CITY. 

Current for the whole of 
toe underground system, 
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incl uding the Broadway line, is eventually to be furnish­
ed from one great central station at Ninety-sixth Street 
and the East River. It will have a capacity of 70,000 
horsepower, or over four times that of any existing 
power station in this country. The plant will consist 
of 87 water-tube boilers of 800 horsepower each; 11 
cross- compound engines, each of . 6,600 horsepower ; 
and 11 direct connected three-phase alternating cur­
rent generators. The current, at 6, 000 volts, will be led 
to 8 substations, conveniently located with reference 
to the various lines. Here it will be converted by 
static  and rotary converters to a pressure of 550 volts, 
at which it will pass to the conductors. 

• • • 
Military FIrearms. 

The mili tary attaches of the United States army 
abroad report, says The New Yorlt Post, that a num­
ber of foreign countries have decided i n  favor of the 
adoption of the Spanish Mauser rifle, as a result of the 
showing made in  the Spanish -American war. Accord­
ing to the information received , the following countries 
will use the Mauser rifle exclusively: Turkey, Argen­
tine Republic, Chile, Mexico, S weden, and Brazil. The 
only country to take up the Krag-Jorgensen rifles is 
Norway. Several of the first named countries were 
ordering a limited number of the Mauser rifles before 
last summer, but the decision to adopt this arm exclu­
sively has, in a n umber of cases, been only lately 
reached. Brazil, Chile, and Mexico will employ the 
cal iber of 0 '276-inch; Turkey and the Argentine Re­
pub lic have decided u pon the caliber 0 ·301- inch. 
Sweden will use a caliber of 0 ·256-inch. The Krag­
.Jorgensl'n adopted by Norway wi l l  have a caliber of 
0 ·256-inch. The caliber of the United States arm is 
0 ·30-inch. 

The Loewe works at Berlin have the orders for the 
majority of the Spanish Mausers. It was this estab­
lishment which first developed the gun, and the Spanish 
army was partially equipped with weapons made at 
the German works and partly at the arsenal at Oviedo, 
Spain. The Spanish Mauser is an improved Belgian 
Mauser. The gun is essentially a German weapon, the 
term " Spanish " being applied to the model which was 
adopted by the Spanish government. The gun is held 
to be free from objectionable features which character­
ize most magazine arms and it is considered by military 
men on the Continent to be the best army weapon in 
existence. 

'l'he militia and volun teers of Canada are now 
equipped with the Lee-Enfield magazine gun, which is 
an im provement on the Lee· Metford now in  the hands 
of the British line regiments. The Lee- Enfield h as but 
five groo,'es and the Lee- Metford seven, and the rifling 
is sharper and the depth of the grooves is increased 
from 0 '003- iuch to 0 ·005-inch. The alterations in the 
gun we�e largely caused by the erosive effect of  cord­
ite. One of the new rifles has been fired 13,000 ti mes 
and stil l gives good results. 

The Chief of the Bureau of Ordnance of the Navy 
Department, Captain Charles O'Neil, is making every 
effort to secure a common cal iber for the guns of the 
army and navy of the Un ited States, and he is backed 
in the matter by lllany ordnance .-xperts. The preEent 
n avy gun has a cali ber of 0 -236-inch. While the 
weapon gives splendid ballistic results, it is not a favor­
ite for rough service. 'fhe necessity for a common 
caliber gun is almost too evident for discllssion. Thus, 
while the vessels of Rear Admiral Dewey may have 
their magazines filled with cartridges of 0 '276 caliber; 
yet these cartridges are useless to our troops in the 
Philippines should the latter run short of cartridges. 
The joint board appointed to consider the subject has 
j ust reported favorably; but does not deem an imme­
diate change of vital importance. 

• •  1 1  • 

Something A b o u t  the C b l nch Bug. 

The United States Department of Agriculture has 
in press and wil l  soon i!;'sue Bulletin No. 15, Division 
of Entomolo�y, entitled " The Chi ncb Bug. " The 
chinch bug is one of the most destructive insects with 
which the American farmer has to contend, and the 
department receives many requests for information 
about it. This bulletin is intended to meet this de­
mand, and gives many new fact.s concerning the life 
history and distribution of the species, and the whole 
subject of the practical handling of its diseases in 
order to assist in its destruction is treated at length. 
It says few insects have caused such pecuniary losses 
as the chinch bug, and no other insect native to the 
western hemisphere has spread its devastating hordes 
over a wider area of the country with more fatal effect 
to the staple grains of North America.. It is widely 
distri buted over the world and hi bernates in  the adult 
stage. It is of gregarious habits and migrates in 
sprin�, summer and autumn. The bulletin states that 
it would appear that 1,his pest first made its presence 
known in this countt-y in North Carolina in 1783, and. 
mentions several serious outbreaks of the bug in the 
West, the estimated losses from its ravages from 1850 
to 1887 reaching $267,000,000. It also says that it is 
believed that the losses up to 1898 amounted to fully 
$330,000,000. 

J titutifit �tUtritau. 
Scie nce Notes. 

Some interesting experiments on the velocity of 
sound were recently made by M. Frot, near Bourges. 
Two sets of experiments gave for the velocity in air at 
O· C. mean results of 330 '6 and 330 '9 meters per second. 
The times were measured automatically by electric 
chronographs. 

As is well known to botanists, but not so well known 
to the general public, says Prof. C. E. Bessey in 
Science. the white powdery coating on some leaves 
and fruits is waxy in nature and is called " bloom " in 
technical works on botany. Its function has received 
some attention, Mr. Darwin having made it the ob­
ject of some studies in his later years. In.- a recent 
number of The Laboratory Bulletin, of Oberlin Col­
lege, is a short paper' by Miss Roberta Reynolds, giving 
the results of a series of experi ments which show that 
when the bloom is removed from the epidermis the 
transpiration of water is greatl y  increased. Thus in  
case of Agave utahensis the loss was about two and 
a half times as much from the leaf which was wifhout 
bloom as froIn that with the bloom, It was observed; 
also, that on damp days the difference between the 
leaves was less than on dry days ; so, too, there was 
less difference in the case of young leaves than when 
old ones were used. 

Medical statistics of the American-Spanish war, as 
reported by the Surgeon-General of the United States 
Army, stands as follows: From May to Septem ber, 
inclusive, and represent.ing an army of 167, 168 men, 
there were reported in full 1, 715 deaths. Of this num­
ber, 640 were due to typhoid fever, 97 to malarial fevers, 
and 363 to diarrhea and dysentery. The death rates 
of May and June-O '46 and 0 '70-were not in excess of  
those of the army in peace times ; in July the rate 
reached 2 ' 15 for the month, or 25 '80 per 1,000. which does 
not much exceed that of well-cared-for cities. But in  
August the  rate became excessi ve, or 4'08 per  month, 
or 48'96 per 1 . 000 per year. I n  September the condi­
tions improved and the death rate fell to 2 '45, or 29 '40 
per year. The records of the civil war show that a 
high death rate i n  August was generally continued 
for months after, and D r. Sternberg ascribes the i m­
provement noted in September to the stricter sanitary 
measures adopted. 

.. The fate which he dreaded has already overtaken 
Luccheni," says The British Medical Journal, Novem­
ber 5. . .  The criminal anthropologists have n atu­
rally marked the murderer of the Empress of Austria 
for their own as a subject of scientific study. The 
corpus vile of the criminal will doubtless be reserved 
for Prof. Lombroso or some expert of equal rank, but 
in the meantime some eager investigators ' h ave been 
studying photographs of Luccheni.  To the eye of the 
ordinary observer he looks a commonplace Iruffian, 
but the criminal anthropologists, we are assured, at 
once see even in a photograph complete asym metry of 
the body. Amyotrophy of the face, neck, trunk, arm, 
and leg on the left side is very marked. These stig­
mata are the consequences of grave cerebrospinal 
lesions occurring in infancy, and dne to heredity, 
alcoholic atavism, mistlre physiologique, or some dis­
ease of infancy, perhaps an encephalomyelitis or 
lateral sclerosis, from which complete recovery never 
took place. Luccheni is pronounced to be a type of 
the asymmetrique dAsequilibre. It woul d  have been 
more sat isfactory if the criminal anthropologists could 
have recognized all these evidences of criminality be­
fore Luccheni had perpetrated the crime which has 
given him the notoriety of infamy which he coveted." 

To speak of a color-blind artist sounds like joking, 
said a noted London oculist ; but strange as it seems, 
there are several persons so affected who can neverthe­
less paint extremely well. Nu mbers of color-blind 
people there are, of course, who draw perfectly in 
pencil, ink, and crayons, but I myself know a scene 
painter attached to a provincial theater who, though 
. .  color-blind," paints all its scenery, and has quite a 
local name, not only for his . .  interiors " and oak cham­
bers, but even for landscapes. I can tell you also of 
two London ladies who consulted me for color-blind­
ness who paint really beautiful pictures. One is the 
daughter of a late famous artist, and was taught 
painting by her father. She is quite unable to dis­
tinguish red from green, but her colors are labeled 
with the names, and she has been taught which to use 
for certain effects. Possibly her painting may seem 
to ' her eyes, as it were, drawing with a brush and 
" shading " with t.he colors. The other is a lady artist 
of some celebrity, who has for years exhibited annual ly 
1Il London. The p ublic are not aware that she is 
color- blind. She painted the " Wedding Group " for 
a certain noble bridegroom a year or two ago, and 
also several public men's portraits, and one. of an 
eminent phYSician fetcbed 500 guineas. There is a 
gentleman residing at Kensington who, having years 
ago left the navy through finding his advancement 
hopelessly barred by his color-blindness, is at present 
making several hundred a year by his brush as an 
artist. designing most artistic and brightly colored 
picture ".posters " for advertisement boards. 

[DECEMBER 24. I8<J8. 
Miscellaneou s  Notes and Receipts. 

To Keep Violets Fresh.-If one desires to use violets 
for the toilet, the following way of keeping them fresh 
has been found excellent: Surround the stems with 
wadd ing, after dipping them in salt water, and cover 
with a layer of tinfoil. If they are used for interior 
decoration, place the stems in salt water and besprinkle 
the flowers. At night cover them firmly with tissue 
paper and see to it that they are not kept in too warm 
a place. In this manner they can be kept fresh for 
several days. 

In order to prevent the yellowing of the coatings in 
water closets, stables, etc. , where the exhalations are 
so st.rong that the paint turns yellow in twenty-four 
hours. no white lead pai nt should be employed, 8ays 
the Deutsche Malerzeitung. Use only zinc white with 
a lSuitable mixing color, thinned with turpentine an d 
water. It is true zinc white is also attacked by strong 
exhalations, but not in such a degree as wh ite lead, 
which even under wood-color becomes black and spot­
ted in a sh ort time. 

The Faerben Zeitung gives the following receipts: 
Polish Varnish. -Mast ic, 1�0 grammes ; wood spirit, 

1 liter ; oil of turpentine, 250 grammes; l inseed oil, 200 
grammes. S r and away for a few days, sha.king fre­
quently. then filter off. 

Excellen t Polish .-Pale colophony. 1 part ; larch tur­
pentine (Venetian turpentine), 3 parts ; bleached shel­
lac, 15 parts; alcohol (95 per cent), 40 parts. Allow to 
stand for three to fou r  weeks in a warm place, shaking 
frequently before filtering. 

Picture Varnish.-Mastic, 350 grammes; Venetian 
turpentine, 75 gram mes; camphor, 15 grammes ; oil of 
turpentine, 1 '5 liters. 

Mining in Japan. -Regarding gold, silver, copper, and 
coal mining in Japan, the Zeitschrift fOr praktische 
Geologie furnishes the latest statistics. The develop­
ment of the mining industries in Japan, since the ter­
mination of the last war, has been a rapid one. and 
that country now furnishes considerable quantities of 
preciolls and useful metals, although little is heard 
abroad of th is prod uction. 

The gold prod uction since 1893 has risen almost 5,000 

ounces, and in 1896 reached the yield of 28,300 ounces. 
The nineteen existing gold mines are partly in the 
emperor's possession. partly in that of private parties. 
The most important are those of Sado and lkuno. 
Latterly gold has been discovered near Nikko. and the 
gold production will therefore rise considerably more 
in the near future. N ikko bids fair t.o become the 
center of the Japanese prod uction of precious metals, 
since besides gold, strongly argentiferous lead ores 
have been found. By virtue of the Japanese laws, 
foreigners are permitted to participate in mining 
undertakings. 

Silver is found in forty-five places in J apan, and in 
1896 afforded a yield of  1 , 500, 000 ounces, which is equal 
to an increase of almost 650,000 ounces since 1893. 

Very considerable is the copper production of 
Japan, there being at present seventy mines. During 
the fiscal year ending June 30 last, 35,000,000 catties, or 
about 500,000 centners, of copper, valued at 5,800,000 
yen (about $3,000,000), were mined. Since 1875 the 
copper prod uction has increased almost n inefold. 
Most copper is sent to Hong-Kong, then to China and 
to England. the total export amounting to 350,000 
centners, i. e. , five-sevenths of the whole product ion. 

Coal mining has, since the war, risen about 1,500,000 
tons, and i n  1897 more than 2,000,000 tons of coal, 
valued at about $6,000, 000, were exported. The com­
panies carrying on coal mining are in  a very good 
finan cial condi tion. Altoget her there are one h undred 
and twenty coal mines, of which, ho wever, only about 
fifty are of importance. The most prod uctive is the 
Miike mine, in the province of Chikugo, yielding 
600,000 tons per annUlll . A new coal field was discov­
ered in 1896, and work has now been commenced on it. 
It is situated in the province of I buri, on the river 
Mukawagawa, and is said to contain 40,000,000 tons 
above, and 30,000,000 tons below, the level of the sea. 
Aside from this  last discovery, however, it has been 
computed that the coal stores of Japan, at the present 
rate_ of production, will be exhausted i n  forty·five 
years. . .  " . ., 

Heroic Deed oC an Engi neer. 

William Carney, an engineer at the Richmond Roll­
ing Mills. Richmond, Ind.,  met his death on December 
10 by falling against a large gear wheel, which tore off 
one of his leo-s. He was alone in the engine room and 
knew that ;�SSiblY no one would enter it for hours. 
Realizing that disaster would result if the fire under 
the boilers were left burning, he dragged his mutilated 
body 50 feet to the boiler room, turned off the natural 
gas which was used as fuel, and then lapsed into un­
consciousness. T wenty minu tes later the machmery 
stopped, caused by a lack of steam, and the employes 
rushed to the engine room to ascertain the reason and 
found the brave engineer dying. 

• I • •  
" WAIT A W RILE," a railroad station i n  New South 

WaleR, has just won a fight to retain its name, which 
tbe ra.iu-oad comvany wished to change. 
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\£orres ponilence . 

The Skyscraper and Old FogylslD. 

To the Editor of the SCIENTIFIC AMERICAN : 
A fire lately occu rred on B road way i n volving an old 

style low building and a modern fireproof skyscraper. 
The fire department, on account of a h igh wind, was 
unable to control the fire in the low b u i l ding, and be­
cause some i n spectors were delinquent in their d uties 
in not havinlr the skyscraper provided with fireproof 
w indow sh utters, the latter caught and burned out the 
i n terior of its upper stories. The fire chief did the 
best he could with h i s  Li l li putian apparatus;  his l ittle 
steam squirt guns o n  w heel s puffed and snorted ; his 
S i amesed pipe stem of a peram bu lating water tower 
co u l d  not be lengt h ened seventeen stories high,  and so 
h e  ca l led more fun n y I i  t.tle �q uirters and towers to his aid. 
But. ,"  all the chief's hor'ses and all the chief's men " co u l d  
n o t  effectively squ i rt higher than n i n e  stories. 'rhe 
ch ief saw the r i d i c ulousness of  his p u n y  efforts, for 
he is quoted a� say i n g, " Let her burn , boys. " An ex­
t e nded conflagrat ion m i ght have ensued as far as t h e  
department w a s  concerned, had not the high fireproof 
"stm ctnre stood l i ke a m i ghty b u l wark and fire wall t.o 
protect what was beyond. 

Old method " authorities " now tell us a law should 
be passed prohibi ting buildings beinr,- built over a cer­
tain limited height in New York, all because the fire 
department's apparatus has not kept step with the 
changed modern building constru ction. A l ittlE' later 
SOlIle more " authorities " from Philadelphia came to 
view the ruins, and they also evoked a new law l i m it­
ing b u i lding heights, and imply as well that modern 
p rogress must be jerked back to the limits of t heir old 
fire-fighting apparatus. They do not even concede 
that fire-exti nguishing methods can be made to con­
form to the changed building construction. 

The w hole thing is  a farce worthy of being treated 
by a Cervantes or a Dean S wift. 

All experienced traveling men know that a fast ex­
press trai n is  safer than traveling on an accom moda­
t ion or a freight train, and, for much the same reasons, 
a skyscraper is safer on accou nt of the great skill  and 
the best m aterial used in construction. 

Who ever heard of the necessity of shoring u p  one of 
these b u i ldings to keep it  from t u m bling down, like the 
low.  flat Rothschild b u i lding i n  B rooklyn ? 

I nstead of laws l i m iting the height of building, called 
for by the N e w  York and Philadelphia fire .ehiefs, we 
shou l d  req u i re laws compelling t.he bui lding of noth ing 
b u t  skyscrapers along t h e  b locks facing B roadway i n  
pl ace o f  the low buildings t h a t  a r e  the true sourc�s o f  
conflagration. Who ever heard of a serious fi r e  origin­
ati ng in a s kyscraper ? Two parallel  blocks of rows of 
skyscrapers from the Battery to the Harlem River 
wou l d  prove an efficient fire wall, extending along the 
backbone of Man hattan Island, to prevent an ext.ended 
conflagration i n  a high wind, such as devastated Chi­
cago before they were built  in  that city. 'J 'he more 
twenty-story bui ldings, the better. 

The n ext problem to be solved is to make each skv­
scraper its own stationary water tower for its i n d i vid�­
al purposes, and also to drown out fires in surrounding 
b u i l d ings. even those across the street, and to water 
soak any i nsignificant tinder box structure that may 
be on fire below. 

-

Then construct permanent stationary m eans to con­
duct plenty of water to each buildi ng, independent of 
the present overtaxed water system, and then pro­
vide means to get the water to the place needed with 
sufficient force. 

T h e  tall buildings of Western cities are provided with 
two or more stand pipes reaching through to their 
roofs, to which two or more engines may be attached 
to each pipe when necessary and the water pumped in 
sol id,  u n broken streams unaffected by prevailing winds 
1;0  an y desired heights ; and in certain sectionR of tnese 
cities hose carts do not accompany an engine. Other 
cities, l i ke Detroit, have laid undergro u n d  conduits 
from the river independent of the usual water s u pply 
system, and a powerf n l  fire boat forces the water to the 
desired local ity, an d may be opemted i f  desired in con­
j u nction with the stationary stand p i pe, with or with­
out the assi stance of t h e, usual fire engine. Few of our 
b u ildings are prov ided with accessible stand pipes. and 
we are unable to avai l onrselves of the admirable ri ver 
fire boats for inland purposes ; our only auxiliary to the 
toy fire engines i s  a wate r tank on the roof, that sel­
dO Ill, if ever, i s  full  or holds enough water or gi v es ade­
q uate pressu re w h ere and when most needed ; or a 
p n mping apparatus in the basement that is of little use, 
on account of the time to get it in operation, or is  of 
s ufficient capacity. Both of these aids practice has 
s h o w n  are quite i m p ract ieal  and unreliable. 

There is pro bab l y  n o  city i n  the world so adm irably 
situated as New Y ork for adeq uate tire service to meet 
modern req uiremen ts. For, s i tuated o n  a long, n arro w 
i sland complete l y  s n lTounded by water, and salt water 
at that., we have ideal conditions for an i deal instal la­
t ion.  'Ve may e ven banish hose carts, water towers, 
and engines on wheels and stop killing our citizens and 
the firemen (who are often strapped to their seats) in 

J c itutific !mtriclu. 
their mad career through our streets, sell our engine 
houses and take our fire men to fires in com fortable 
patrol wagons u naccompanied by the dead ly jugger­
nauts of dangerous fire apparat us. 

Thi� may be done by b u ilding u nderground parallel 
p i pe l i n es at conven ient distances apart from both the 
East and North Ri vers toward Broadway, with s u itab l y  
situated and accessible valves to prevent undesired 
interco m m u n ication. 

T hese p i pe l ines could be connected to commodious 
stand pipes i n  each b uildi ng, and each floor provided 
with hose, and each fou rth floor provided w ith pipes 
brauching toward the exposed sides of each building 
from the stand pipe, and p rovided with a dirigible 
nozzle toward the street or areaways. 

The river ends of each pipe would be provided with 
three to five siamese connections to which the same 
number of fire boats could be con nected. It will then 
be possible to generate a ,vater pressure that will blolV 
the very skyl ights out of a fi fty-story building ; and i f  
fi ve fi r e  boats cannot do i t ,  conn ect the stand p i pe with 
fi ve other fire boats froUl the other river. 

A fire on allY floor of a building thus p rotected may 
be fought from within by half a dozen streams of salt 
water and from without with as many more fi'om ad " 
joining buildings, especial ly from across the street ; 
and if an y t i n y  steam fire engine wheezes its protests, 
it could by these means be washed into the bay. 

Our present fire system is, from rece nt examples, too 
glari ngly i nadequate and out of d ate, and even th o ugh 
m"y s uggestions are adopted final l y  by the city, i t  will 
take our m u nicipal fat hers and h eads of d epartments 
so long to get their " co m m issions agreeab ly adj usted, 
that I would seriously advise the o wners of our sky­
scrapers to p lace no further rel i ance on the senile fire 
departmen t, or await the tard y action of the com mis­
sioners i n  the m atter, b ut take i m m ediate steps to i n­
stall the electl'ic pu IIlp system as outlined for emer­
gency p urposes, and t h u s  be independent of m u n i cipal 
incapacity and procrastination . T he chief poi n ts in 
its favor are the quickness, faci l ity, and cheapness of the 
i nstallation and o peration. It req uires no skilled at­
tendance other than the intell igence of turning a 
switch lever or a rheostat handle, and requires no ad­
dition to the present b u i lding employes. No steam 
boilers or additional mach i nery will be required. In 
fact, the system will be independent i n  all respects of 
existing apparatus, with practicall y n o  expense after 
i n stallation, except i nterest on cost price and for elec­
tric current i n  case of fire, and poss i b l y  no appreciab le 
extra piping, as the p u m ps could be connected di­
rectly to the existing water supply pipes. 

JEAN A. WETMORE. 

Brooklyn, N. Y. , December 10. 1898. 
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011 as a Road Material. 

To the Editor of the SCIENTIFIC AMERICAN : 
T h e  great interest t hat is now being awakened in 

a l l  parts of our country in the Good Roads movement 
is born of necessity. I n  the keen competition in all 
the markets of the worl d ,  America is at a"disadvantage, 
commercially, by reason of bad roads, m uch as the 
rai lroads have done to bring the producer and the 
consumer close togeth er. The best investigations yet 
made OIl the subject show that it  costs on an average 
25 cents per ton mile t.o market the prod uce of our 
farms over the country roads, often m uch more ; or, 
the farmers spend as much for one mile as the rail­
roads ask for 75 miles of haulage. 

Great areas of our prairie farm country are remote 
from any supply of good road material , and the out­
look for good roads i n  these sections is discouraging on 
account of the expense. Some cheap substitute for 
stone, brick or gravel, if it could be found, is most 
desirable. 

I venture to suggest to your readers that possibly 
cheap oil may be one sol ution, �nd offer this paper in 
order to i n duce others to m ultiply the experiments I 
alll now making. On a certain clay road in Pennsyl­
vani a. wh ich lay d eep i n  dust i n  s u m mer and deep in 
mud i n  wi nter and spring, there was an oil  pipe l i n e  
by the s i d e  of the road, w h i c h  o n  a certai n occasion 
sprung aleak and spurted a considerable quantity of 
oil onto t he road. An observer noted that for a space 
of several rods. to which the oil was transported b y  
h orses' feet and wagon wheels, this road showed a 
marked i m p ro\·ement. The dust in s u mmer did not 
rise, t he m u d  in spri ng and winter d i d  not exist. The 
ex p lanation wou l d  see m to be that the oil forllled a 
water-tight coveri ng to the road, and the earth beneath 
bei ng dry no ruts or mud cou l d  form and the road be­
came good . 

At the recent Good Roads Convention in St. Louis, 
Mo. , the writer brought forward this idea and offered 
it  as a possible help to i mproving our dirt roads at a 
small  eost, occasioning considerable comment.  I t  
seemed rat i onal and at least easy to t r y ,  aud many 
as ked q ue s t i o l l s  n o !;  easy to answer, for want of 
s u fficiellt, k n o w ledge as to method of a p p l y i n g  the oil,  
the best kmd of oil  to use, the quantity to put on the 
road, etc. 

As confirmatory of the value of oil on roads, the 

following observations were made : A gentleman from 
California said that near Santa Barbara, where he 
lives, they have oil wells and h ave used the oily sand 
from the borings to fill holes and ruts in the road, and 
in places the sand h as even been distrib uted over the 
road way. I n  all these places the road is free from 
dust in the dry season (a great curse out there), and 
perfectly hard and firm in the wet season ; and he now 
t h i n ks i t  llI ust be due to the oil i n  the sand. Another 
gentleman said he used to h andle oil at Austin, 'rexas, 
i n  years gone by ; he remembered the lot, of perhaps a 
quarter acre, where he had his depot became spri n k led 
with oil from leaky cans, and was always hard and 
firm despite the weather, and he thought it must have 
been the oil that did it. Another, a road b u i lder from 
Missouri, said that on a m uddy road leading into his 
town a man let a barrel of black oi l  fall  from his 
wagon, breaking it and spil l ing the contents. Ever 
since then he ha.d n oticed " there was a firm p iece of 
road near that place, wh ere it. did not get m uddy or 
rut, and he thought same was due to the oil. A rai l­
road man said the Pennt!ylvania Railroad began 
sprayi ng their road bed w ith oil to lay the dust, and 
now fou n d  it not on l y  laid the d ust, but shed water, 
kept down the weeds, and p reserved the t ies. 

The present experi ments are being made t h rough 
the l i beral ity of the Standard O i l  Company, who, by 
Mr. Rockefeller's orders, placed a tan k of crude oil at 
the disposal of the writer. O n  N o\'ember 20, the 
writer coated a newly graded p iece of  d i rt road with 
oi l, distributed by means of an i m prov i sed s p r i n k ler, 
over a strip about 12 feet wide b y  200 feet long. 

A second part of the roadway was sprinkled more 
l igh t l y  about 300 feet further, m a k i n g  500 or 600 feet i n  
al l, a n d  used eigh t barrels o f  oil  i n  t h p.  experiment. 
The day after the sprin k l i n g  was don e  and before t h e  
oil  h ad time t o  become absorbed, f o r  It soaked i n  " ery 
slo w l y, a heavy rain fel l .  The road was exam ined 
during the rain, an d quite a marked d ifference was 
seen between t h e  oiled and unoiled portions. W here 
oiled it was evident that the dirt beneath the s urfac e 
was sti l l  dry an d retained its s upporting po wer, while 
on each s i de of the oiled portion it was m uddy and 
rutty.  A heavy freeze, with t h e  tem perature at zero, 
followed the rai n ,  and on the 25th the road was again 
exam ined. The oiled part was still more different from 
the n eighboring stretches ; the u noiled road was cut  
u p  with ruts  one to two inches deep, and frozen rough 
and hard ; the oiled port ion was perfectly smooth, and 
the wh eels. made on i t  a muffled sound that showed 
the d irt beneath the surface was u n frozen and dry. 

It wi l l  scarcel y be possible u ntil the spring thaw 
comes to real l y  estim ate the value of the oil,  but at 
present the experi ments seem to promise well. It  is 
too soon to make any good estimate of the quantity of 
oil requ ired per mile of road. It will possibly vary 
with the character of the soil, w hether loam, sandy, 
clay or gumbo. The place selected for t h is experi ment 
i s  a regular black gumbo, which cuts normally into 
ruts h ub-deep, and hol ds t h e  water l i ke a j ug. 

My obj ect in this paper, as before sai d ,  is to present 
it to your readers, among whom t here are no doubt 
many who are i n terested i n  roads, and i nduce experi­
ments on varying qualities of soil.  To meet with suc­
cess the following conditions, in the writer's opinion, 
shou ld be observed : 

1. The road should be smoothly graded and rounded 
well, so as to shed w ater. 

2. Apply the oil  to the roadbed w h i l e  dry. If the 
soil is filled with water" the oil will penetrate with 
difficulty, and much of it will he carried off o n  the 
wheels of passing wagons.  

3. It would be well to roll  the ground after the oil is 
put on.  It h as a tend ency to collect in ruts and small 
hollows, an d the roller would force it into the soil and 
distribute i t  evenly. 

4. Crude oi l costs from 60 to 90 cents per barrel at 
the wel ls .  I ts odor is  disagreeable, and oil from which 
tir e naphtha and kerosene has been extracted wo u ld be 
preferab l e  to apply in war m weather. When cold the 
h eavy oil becomes too stiff to be applied without heat­
ing. This cou l d  be overcome by some form of spray­
ing apparatus, using a j et of steam. 

M. MEIGS, U. S. C. E.  
U. S. E ngineer Office, Keokuk, La. , November 30, 1898. 

A Word to O u r  Subscribers. 

We wish to remi n d  our many readers that with this 
issue many s ubscri ptions w i l l  expire, and, in order to 
prevent any break i n  the receipt of the paper, it is ad· 
visable t.o remit for the new year with as little delay as 
possible .  We feel th""t the SCIENTIFIC AMERICAN has 
been better d uring the year 1898 than ever before, ancl 
we trust our readers will appreciate t h is fact by send­
ing in their subscri ptions p romptly and by inducing 
their friends to subscribe. Man y of our readers who 
are not receiving the S UPPLEMENT w ou ld also find that 
they would obtain enoug h v a l uable i n fo rmation in the 
course of three months to pay for the y ear's s ubscrip­
tion, and b y  subscri bing to both papers at the com­
bined rate, a substantial reduction can be secured . 
Our B uilding Edition should not be forgotten. 
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COLLAPSE OF A LARGE GAS HOLDER. it was built in the ground and some 25 feet of it Island City, of 5, 000,000 cubic feet, one owned by the 
In the accompanying illustrations are shown the ex- projected above the ground level .  When the holder Mutual Company in East T welfth Street, of 4,000,000 

traordinary ruins of a large gas holder which col- was extended to its full height, it stood over 160 feet cubic feet, and another 4,000,000 cubic feet holder in 
lapsed during its trial test on the afternoon of Tuesday, above the ground. The capacity of the tank was Chicago. The largest in the world is in London ; it holds 
Decem ber 13. The wrecked structure had recently I about 3, 500,000 cubic feet of gas, and it was one of the 12,000, 000 cubic feet, while there are two others of 6,000,­
been built for the Consolidated Gas Company, of New largest in the country, being exceeded by t hree others : 000 cubic feet in London, and one of like size in Bir­
York, on a portion of their property lying between One owned by the East River Gas Company in Long minghaw, England. 
First Avenue, Avenue A, T wentieth and T wenty·first 
Streets. 

In order to understand the nature of the disaster 
and explain the complicated appearance of the wreck­
age, it will  be weH to explain briefly the method of 
constructing a large modern telescopic gas holder of 
this type. As the object of these structures is to serve 
as reservoirs in which to store up the gas as it passes 
over from the retorts and purifiers, and before it is 
drawn off into the city mains, it is evident that they 
must be capable of enlargi ng or redu<ling their capacity 
to match the greater or smaller surplus of gas at the 
works. If a variable storage capacity were not pro­
vided in the reservoirs, it would be necessary to com­
press the gas in heavy steel reservoirs-obviously too 
costly a method. 

The system adopted is to use an inverted cylindri­
cal holder closed at one end and with the open end 
resting in a tank of water. The gas is introduced by 
pipes which pass up through the water of the tank 
into the inverted gas holder. As the gas flows in it 
lifts the gas holder, and as it is drawn off into the 
mains the holder descends. To keep the holder in the 
vertical position and cause it to telescope concentric­
ally within the water tank, it is provided around its 
upper edge with a series of guide wheels, which travel 
against guide rails carried on a series of braced vertical 

columns t h a t  
surround t h e  
tank. The ar­
rangement will 1.-'lOPMOS'l SECTION OF HOLDER, WITH PORTION OF FRAME FALLEN ACROSS IT. 

The structure was being tested by filling it with air. 
when, at 5 :30 in the evening, the wall of the tank on 
the north, or Twenty-first Street side, split open from 
top to bottom. The water rushed out in enormous 
volume, filling Twenty-first Street to a depth of sev­
eral feet and flooding the neighborhood for several 
blocks around. The wall of the tank being split, it 
fell outward under the pressure, knocking away the 
posts of the guide frame, which fell in a tangled mass 
across the holder, the ruins of the frame reaching clear 
across Twenty-first Street and falling upon the hold­
ers in the adjoining lot (see Fig. 2). It is probable the 
fall of the guide frame was preceded by the dropping 
or telescoping of the holder, the various sections or 
lifts of which can be seen lying within one another in 
Figs. 1 and 3. The rush of water carried away the in­
closing waH of the gas company's property, and eyewit­
nesses describe the " blast" as having been responsible 
for the wrecking of several buildings in the vicinity. 

2.-WRECKAGE OF THE FRAME LYING ACROSS 'lWENTY·FIRST STREE'l. 

At the present writing the cause of the disaster is a 
profound mystery. The design of the structure was 
of a standard and well approvpd type, and as far as 
can be judged the material was of good quality. Some 
of the phenomena of the wreck, such as the blowing 
of material to a considprable distance, point to the 
possibility of gas having entered the holder with the 
air and formed an explosive mixture. The result of 
the investigation which is now being carried on will be 
looked for with considerable interest. 

be understood by referring to the gas holders shown 
in our cuts as adjoin ing the wrecked structure. 

In the earl ier gas holders it  was customary to place 
the water tank in an excavation, with the surface of 
the water at the ground level ; but for reasons of econ­
omy it is now customary to place only about one-half 
the depth of the tank below gro u nd. Moreover, in 
Illany locations where t here is tide or river water i-n 
the vicinity, the work of excavation might be exceed­
ingly troubipsollle. 

W hen the gas works are locatpd in the heart of a 
city, the great cost of the land makes it desirable to 
keep down the diameter of the gas holder and secure 
the necessary capacity by givinl!' it  additional height. 
As it is impossible, because of the cost, to greatly in­
crease the depth of the tank, the inverted gas holder 
is made in sections, which selescope within each other, 
the topmost section being closed and t'hose below it 
consisting of open-ended cylinders. When a gas holder 
of t his kind is empty, the sectrions all rest on the bottom 
of the tank, the cIo�pd seciJoion being the innermost of the 
series. As the gas enters the innel' aRd closed section it 
l i fts it until the latter is clear of the t,ank, when it catches 
hold of the next section and puNs it up with it. This is 
repeated until the series is extended to i1ls full height. 
The sections lift each other by means of rectangular 
troughs formed at their lower and upper edges, the 
trough around the upper edge of one seOOion lapping 
over and down into the trough of the section above 
it. The troughs are filled with water, which torms a 
seal to prevent the escape of the gas. 

The wrecked structure was of the telescopic kind, 
and the holder was built in  fou r sections. The water 
tank, which was built of mild steel, was 42 feet 
deep and 178 feet in diameter. About one-half of :S.-LOOKING DOWN UPON THE WRECK OF THE TANK AND THREE LOWER SECTIONS OF THE HOLDER. 
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THE TALLEST OF sight of the Park 

MODERN OFFICE Row building to 
BUILDINGS. exclaim, " What 
A lthough New a monstrosity ! "  

York city did not And it cannot be 
u n  d e r t a k e the denied that their 
construction 0 f exaggerated vert i -
lofty office build- c a I proportiol l ' 
ings until  they _ _ render it im possi-
had become a fa- "'::� ble to j udge these 
mi liar feature in - """"'�� buildings by the 

t h e ��cture �����������������������������������������������������
o
�i� �m of some Western - �, ,,,,,, ,,� .  a n d  pronounce 

cities, it has run PARK ROW BUILDING COMPARED WITH THE " KAISER WILHELM DER GROSSE ." t h e m  beaut iful . 
them up in such 'rhe modern office 
n umbers and to Park Row Building : Distance from bottom of piles to top of flagpole, 501 feet ; weight, 20.000 tons. bui lding, h o w -
s u c h unprece- . .  Kaiser Wilhelm " :  Extreme length on deck, 649 feet; weight, 20,000 tons. ever, is not to be 

Trinity Church, New York. 
288 feet. 

Grant's Tomb. New York. Dome of Capitol, Washington. 
287� feet. 

Park Row Building, New Yurk. 
390 feet. 

The Paris Wheel. 
3U5 feet. 

World Build ing , New York. 
294 feet. 

NOTABLE BUILDINGS COMPARED WITH THE GREAT PYRAMID OF EGYPT-HEIGHT, 450 FEET i BASE, 746 FEET. 

dented heights in the last 
ten years that they have 
now beeome the most char­
acteristic and obtrusive 
feature of its architecture. 
The sky line of New York 
to-day is so changed from 
that of twoscore years ago 
that a former re!'ident, re­
turning from abroad after 
an absence of twenty years, 
wou ld be quite unable to 
recognize the city as he 
steamed up the waters of 
the bay. The sky line of 
former years was deter­
mined by the uniform level 
of the five-story bu i ldings 
which composed the bulk 
of the down-town districts, 
broken by such famil iar 
landmarks as the spires 
of Trinity Church and 
St. Paul's Chapel, one or 
two shot towers, and a few 
church and chapel towers 
of less conspicuous height. 
To-day the eye follows a 
picturesquel y i r r e g  u I a I' 
line of cornice and roof 
tops, much of which is over 
two hundred feet and not 
a li ttle of it over three 
hundred feet above the 
street level. 

Towering high above the 
tallest 01 tH ese great struc­
tures IS  the vast bulk of 
the Park !tow building, 
w hich II tts its twin towers 
l:l1l0 teet into mid-air and 
unfur Is  its two tiags over 
the city at a heigh t of 447 
feet abo ve the sidewalk ! 

We can imagine that the 
New Y orker already re­
fe rred to, on returning to 
his native city after twen­
ty years of absence, espe­
cially if he had lived 
among the exquisite archi­
tecture of the old worl d,  
would be tempted at first 

A.tor IJonse. Park Row Bnlldlng. St. Paul BuUdiIl£. St. Paul's Chapel 
Erected 1 834 .  Erected 1898. Erected 1896. Erected 1764. 

THE OLD AND THE NEW, AS SEEN FROM ST. PAUL'S CHURCHYARD. 

judged by the usual archi­
tectural staIldards. It pro­
fesses to be nothing more 
or le8s than it is-a strictly 
uti l itarian structure, ad­
m irably adapted to its pur­
pose of housing the great­
est possible n umber of 
business men u pon a limit­
ed area in the city's busiest 
center. The ever-increas­
ing value of property, t h e  
tendency of  busine�s t o  
concentrate within certai n 
circumscribed areas, and 
the pos�ibi lity opened u p  
b y  the modern fast-run­
ning elevator, have con­
spired to render necessary 
and possible the stu pend­
ous office b uildings of to­
day. 
As regards the engineer­

ing and architectural prob­
lems presented, it must be 
confessed that the first 
have been easier of sol u­
tion than t.he second . It 
is a simple matter to pile 
story u pon story and so 
proportion columns and 
girders to loads that the 
structure shall p o  s s e  s s 
eternal stabi l i ty ;  but it IS 
an altogether different 
problem for the architect 
to clothe the " skeleton " 
with a man t le of stone and 
glass that shall appear di­
versified , yet digni fied and 

appropriate. 

It wili, we think,  be ad­
mitted that in h i s  treat­
men t of the towering pIle 
of the Park Row bui lding, 
the architect, Mr. R. H. 
Robertson , has produced 
a very satisfactory effect. 
The bald, tower-l ike im­
pression wh ich w 0 u I d 
naturally be con veyed by 
a faQade nearly 400 feet 
high on a base of about 
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100 feet is modified by treating these stories in sets of " distributing girders " were placed between the foun­
four or five and accentuating the w idth of the building dations and the footings of the vertical columns of the 
by heavy mouldings and projecting balconies. This building. These girders are from 8 feet to 47 feet long 
accentuation :of the horizontal as against the perpen- and vary from 4 feet to 8� feet in depth. The heaviest 
dicular l ines is successful, for, impressive as it is, the of these, which is placed beneath the wall on Theater 
building does not real ly " look" its full  height of 447 

feet to the top of the flagpole. 
It is not our intention in  the present article to enter 

into a detailed description of the constructional fE'atures 
of the buildi ng, which do not differ in any important 
particulars from the standard work put into buildings 
of this  class. We w i l l rather draw attention to what 
might be called the sensat ional and spectacular features 
of th is, the most remal'kable comm ercial building ever 
erected , or, in respect of its height, l ikely  to be erected. 

The plan of the bui Iding, as will be seen from the en­
graving, presents much irregularity, due to the cu p idity 
of some of the adjoining property own ers, who asked pro­
hibitive prices. It has a frontage of 103 feet 11 inches 
on Park Row, 23 fee t on An.n S treet, and 47 feet lOX' 
inches on Theater A l ley. 'I' wo of our i l l ustrations were 
taken from the Ann Street side, another was taken from 
the western end of St. Pau l's C h u rch yard, while that 
on the front page was taken from the roof of the Astor 
House, looking across the junction of  Park Row 
and Broad way. The area of the lot is 15, 000 square 
feet., and the vast bulk that towers above it, weighing, 
with the maxi mum loads that can be placed on the 
twent.y-nine floors, some 54, 000 tons. stands (it lDay 
surprise some of our readers to know) u pon a founda­
tion of sand. No such fate as befe l l  the Bi bHcal 
house that was built, not upon the roc k.  but upon the 
sand, wi l l  E'ver overtake this .. end of the century " 
structure, for the d uty of carrying t.he building is in­
trusted to some four t h o usan d , 12- i n c h  pi les, which 
were driven into the sand by the pi le-driver until they 
I'efused to budge any further. As the M'erage load 
that is ever likely to co me upon the piles is about 7 
tons, while theil' maximum bearing capacity is ovel' 20 

Park Row Building. The Great Pyramid. 

COMPARATIVE BULK OF PARK ROW BUILDING AND 
THE GREAT PYRAMID. 

tons, it will be seen that even if the rain descends, and 
the floods come, and the winds blow and beat u pon 
that house, it  will not fall. The piles are spaced 16  
inches hetween centers immE'diately beneath the verti ­
cal co l u mn s, and the rows of pi les will be about 2 feet 
apart .  MorE'o'-er, as the pil�s are cut off below the 
level of grou n d  water, they are absolutely indestructi­
b le. After the 
piles were cut 
off, the s a n  d 
w a s  remo'-ed 
to a depth of 

one foot be l o w  
t h e  top o f  t h e  
p i les a n d  con­

crete W il S  ram · 
m e  d i n be­

tween t h E'  m 
a n d  finish�d 
off fl ush with 
the top o f  the 
piles. AbovE' 
the pi les and 
concrete were 
laid large /!1'iI­
nite blocks to 

form the bases 
of t h e  brick 
n ie l's, the piers 
being finished 
ofT with gl'a­
nite capstones 
upon w h  i c h  
was laid a gri l l ­
age of 12- i n c h  
1- beams. 

To insure an 
even distribll-

STATUE FOR FACADE BY J,  MASSEY RHIND. 

Alley, weighs 52� tons. While on the subjE'ct of the 
steel work, it will be of interest to state that the 
heaviest load borne by any one column is 1 ,450 tons. 

VERTICAL HEIGHT.-The Park Row building is 
considerably the tallest commercial building in the 
world. The following table gives the names and 
heights of those New York office buildings whose 
highest point is 300 feet or more above the street level. 

The sketch on the adJoining page, which is drawn 
�trictly to scale, shows the relative height above ground 
level of severai llotable structures in this country com­
p ared with that favorite referE'nce-scale for height and 
bulk-the Great Pyramid of Eg)'pt. It will be seen 
that while the Park Row building greatly exceeds the 

[DECEMBER 24, 1 &)8. 

Name. Nnmber 
of Stories. Tower. Height. 

--------- - -- --- --

Park Row . . . . . . . . . . . . . . . . . . . . . . .  . 
Manhattan LIfe . . . . . . . . . . . . . . . . . . .  . 
St. P.ul . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
American Surety. : . . . . . . . . . . . . . . .  . 
Commercial Cable . . . . . . . . . . . . .  . . . 
Gillender . . . . • . . . . • •  · . . . . . . . . . . . . . . . . 

29 
18 
26 
21 
20 
19 

Yes 
Yes 
No 
No 

Yes 
Yes 

Feet 

390 
348 
813 
312 
304' 
300 

World building, the dome of the Capitol at Washington, 
and the spire of Trinity Church, New York, it requi r�s all  
of its 57 feet of flagstaff to bring its highest point with in  
3 feet of  the  top of the  Pyramid.  Omitting the  Pyram i d ,  
however, it is conspicuously the  tal lest inhabited b u i l d ­

ing i n  the world, for while the cornice of  the  American 
Surety building is 313 feet above the level of the street, 
t he floor of the restaurant at the top of the Park Ro w 
building will be 308 feet above th� street, whi le the floor 
of the topmost offices in t he towers (fine, well -Iight�d 
rooms 24 feet in diameter) wi l l  be 340 feet above the sam e 
level. T h e  main part of the b u i l d i n g  will have twenty · 
five stories, while the Park Row front will be twenty­
seven stories high, the space between the two towers 
being occupied by a ki tchen for u se i n  connection with 
a restaurant below it ,  which w i l l  occupy the ful l  

widt h of the building. The cornice of this front  is  
336 feet above the sidewalk, whi le the top of the 
cupola on the towers is 390 feet above the same le vel. 
The flagpole truck is  57 feet above the cupola, wh i le  
the feet of  the pi lps are 54 feet below the street le\'el ; 
hence the total heilrht of the bui lding from shoe of 
piling to t ruck of flagpo le is over 500 f�et. 

The point of view from which the building shows its 

TYPICAL PLAN OF A FLOOR. 

vast proportions to best advantage is that from which 
our front page engraving was made. The adjoining 
fi\'e-story buildings on either side act as an ad mirable 
foil to set off the imposing height. By far the most 
striking effect, howevE'r, is that obtained by standing 
on the opposit� side of Ann Street, which is yery nar­
row. and letting the eye range up the full SWE'ep of 

t w e n fy - nine 
stories. T h e  
Ann S t r e e t 
f r o n  t a g e  is 
only 20 feE't, 
a n d , looking 
u p  from the 
street, it has 
for all t h e  
world the ap­
p e a r a  n e e of 
s o  m e factory 
chi mney of ex­
tremely I e a n  
proportions. 

Our readE'rs 
wi ll fl gr�e w i t h 
us that t h e  
p h o t o  g r aph 
m e n  t i o  n t' d,  
taken with the 
lens look ing ai­
m 0 s t p lumb 
i nto the  ht'av­
ens, may b e  
reckoned a s  
a m o n g  t h e  
m o s t  original  
cnriosi ties 0 f 
the art. 

t i o  n of t h e  
pressure, huge 

THE FACADE FROM THE ADJOINING SIDEWALK, THE VERTICAL PERSPECTIVE OF A MODERN SKYSCRAPER. 

VOLUME A N D  
WEIGHT. - Al­
t h o u g h  the View taken from Ann Street. 
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building admits of comparison in respect of height with 
the Pyramid, when we come to the question of vol ume 
and weight our nineteenth century effort sinks into pos­
itive insignificance. The Pyramid, in its present III U­

tilated condition, has a base of about 746 feet square 

and a vertical height of about 450 feet. Its present 
" o lu me is estimated at about 82,000,000 cubic feet and 

its weight at 6,316, 000 tons. The Park Row building has 
a volume of 3, 906, 580 cubic feet and a total dead weigh t 
of 20, 000 tons, so that the ancient structure has abo u t  

twenty·one times t h e  vol ume and over three hundred 
times the weight of the mo(iorn bui lding. 

E vidently in respect of the bulk and weight of our  
bui ld ings we cannot compete with the ancients, and as 
the Pyramid is no longer a popular form of mausoleum, 
it is not likely that w e  shall ever attempt to. 

It is a curious fact, which will come as a surprise to 
lIIany of our readers. that for all its great size and mass 
this bui lding is no h pavier than the latest ocean liner 
the " Kaiser Wilhelm der Grosse." The building con : 
tains about 8, 000 ton s of steel and 12.000 tons of other 
material, chi pfly brick and terra cotta, making a total 
weight for· the bui ld ing of 20, 000 tons. The " Kaiser 
'Wi lhelm " displaces 20, 000 tons of water, and therefore 
equals the towering " skyscraper " in weight. The ex­
treme length of the liner is 649 feet, measured on deck, 
so that she exceeds the greatest dimensions of the 
building by 148 fpet. The total cost of the building 
was $2,400, 000, and that of the ship probably a million 
or even a m i l l ion and 
a h alf more, the 
greater cost of the 
ship being d ue chief­
ly to the greater 
power and weight of 
machinery, of w hich 
about 27, 000 horse 
po wer is in the ship 
as against 1 . 000 horse 
power in the build­
ing. BriC'k and terra 
cotta. moreover, are 
c h e  a p e  r materials 
than shi p fra mes and 
plating. 

J titutific �mtticau. 
Could the captious critic but stand to-day and look 

around in this " place so remote and sequestered " ! 
The oldest pew-book extant commenced in 1828 and 

contains such names as that of Thomas Barclay, the 
first British consul in the early days of the republic, 
and other names more or less conspicuous in the history 
of the city, such as Haight, Larogue, Edward Bacon, 
Beekman, Stuyvesant, Schuyler, Kip, Lorillard, GoP­
let, and Stewart. Earlier pew holders in 1787, when the 
population of New York was on ly ao,ooo, were Isaac 
Jones ; Peter Goelet, who lived at 48 Hanover Sqnare ; 
Mayor Richard Val'ick ;  Abraham Lawrence ; and 

Mayor James D uane, who lived at 26 Nassau Street (at 
that time the upper Fifth Avenue of New York. ) 

On April 30. 1789, immediately after Washington's in­
auguration, he and both houses of Congress went in 
procession to St. Paul's and attended appropriate ser­
vices. 

The remains of Montgomery. who feU at Quebec. 
were, in 1 818, deposited heneath the monument erected 
by Congress to his memory. Other notable monu 
ments are that erected by Edmund Kean in memory 
of the actor George Frederick Cooke, and that of 
Bechet, Sieur de Rochefontaine, who served in the re­
volution. In the burial ground rest not a few other 
soldiers who fought on one or other side in the revolu­
tionary struggle. 

Across the street to the left is seen a portion of the 
famous Astor House, built in 1834, o nce the most 

4 1 1 

THE BURSTING OF A WATER J[AIN IN 
BROOKLYN. 

A 48-inch water main at the corner of Central Ave-
nue and Covert Street, Brooklyn, New York, broke 
on Sunday, December 11 ,  and did great damage. The 
pipe was of cast i ron and was placed in position about 
eight years ago. It runs from the Ridgewood reser­
voir, wh ich is not far distant, to the Prospect H i ll  
pumping station. As a result of the fracture t h e  
houses i n  the neighborhood were undermined alJd 
rendered untenantable. For blocks around all  th e  

water was cut o ff  and, owing t o  the break i n  the  snp· 

ply. a considerable section of Brooklyn was m uch re­
stricted in the use of water. The gas mains were 

broken by the caving in of the street and the electric 

light and the trolley systems were also disorganized. 

The sol i at the point of the break was sandy, whICh 

accounts for the fact that the street had been under- . 

mined long before the break showed on the surface. 

As near as could be ascertained it occurred about five 

o'clock in the morning. The local fire h ouse was noti­

fied and a number of firelllen at. once ran to the scene 

of the break to render aid. When they reached the 

place of the accident, they found the street car tracks 

on Cpntral A venue had disappeared and the trol ley 

poles had toppled over, forming a letter A. Thpre was 

a number of live wires, which made an y  attem pt to 

render assistance dan gerous. I n  a few momell ts there 

was a roariIJg tonent and the ppople were fleei ng for 
t. lwir I h-es from ad­

P O P U L A T I ON.­

This extraord inary 
building, w i t  h its 
modest frontage of 
104 feet on Park Row, 
and of 20 feet. and 48 
feet on a s ide street 
and an aUpy, w ill ac­
commodate the float­
ing popUlation of a 
fair-sized c o  u n t r y  
town. That this is 
no exaggeration, the 
following figures will 
show. There are in 
the whole bui lding 
950 spparate offices. 
As most of these are 
of generous  propor­
tions, a fair  estimate 
of  t h e i r capacity 
would bs an average 
of four people to each 
office. Now, it is rea­
sonable to assume 
that there will be at BREAK IN A 48·INCH WATER J[AIN IN BROOKLYN, N.  Y. 

jacent hlll id ings. On 
the nort heast corner 
t h e  I' e was a fou r­
s t o r  y t e n e me n t 
house, t h e  groiInd 
floor being occu pied 
by a m i ssion chape l .  
Fortunately, t h e  r e 
was no one in the 
chapel. but the floors 
above were tenan ted, 
and as i t  was evidpnt 
the flood had under­
mined the building, 
the police and fire­
men at once aroused 
and ordered out all of 
the occupants. The 
cel lars in the vicinity 
w e r e  floodpd to a 
depth of "IX teet, and 
the foreman of the 
fire engine com pan y 
informed headquar­
ters t hat there ,,-as 
dangpr of a water 
f a  m i n  e ;  so that a 
l a r g e  part of the 
chemical apparatus 
in the city was sent 
to the- fire e n g  j n e 
houses i n  that sec­
tion. A d e t a i I of 
laborers f r o m t i l , ·  
water departmen t 1 1 ' 
o n c e  proceeded t o  
the scene o f  t h e  ap.c I ·  
dent. I t  was knowll 
at the pumping sta­
tion that there was 
already trouble, for 

any given hour of 
t h e  day an average of one visitor in the building on 
business for each person employed. This would make 
a total number of persons in the building at any period 
of the day of 8, 000. If we assume that on an average 
five persons would call at each office during the day, 
for each person employed, we get a total of about 
25,000 souls making use of the building in the course 
of every working day of the year. 

H ISTORICAL SURROU NDINGS. - In concluding we 
draw particular attention to the reproduction of a 
photograph taken from St. Paul's Churchyard. It 
would be impossible to find in all America a spot 
where the old and the new are so strangely blended as 
here. The venerable ecclesiastical buildi ng was erected 
in 1764 and was originally known as Trinity's St. Paul's 
Chapel. The site selected was a field of wheat opposite 
the Common, now the City Hall Park. It was opened 
for service on October 30, 1766. the sermon being 
preached by Samuel Auchmu ty, D. D. ,  " Rector of 
Trinity Church and Chaplain to the Right Hon. Wil­
liam. Earl of Stirling. "  The churchyard sloped west­
ward to the Hudson River, whose shoreline was located 
where Green wich Street now extends. The steeple of 
the church was added in 1794. At that time the church 
was beyond the city limits, and history records that 
the people " scrupled not to comment with just 
severity upon the folly of that visionary set of men, 
the vestry of Trinity Church,  who had put so large 
and ornate a build ing in a place so remote and seques­
tered, so difficult of access, and to which the popula· 
tion could never extend." 

famous hotel in America, and still a popular resort 
with those travelers who delight to house themselves 
amid historical surroundings. The tower-like building 
across Broadway, 313 feet in height, was the tallest office 
building in the world until it was oversh adowed by its 
colossal neighbor in the adjoining square. 

Our thanks are due to Mr. R. H. Robertson, the ar­
ch itect, and Mr. A. Pauli, who had charge of the erec­
tion of the building, for courtesies extended in the pre­
paration of this article. 

• ' e '  • 
Gelatine In Gum .  

A. Trillat employs commercial formaldehyde solu­
tion to render gelatine insoluble, so that it may be 
detected and the amount present de termined, in mix · 
tures containing gum, sugar, 

-
or other bodies not 

precipitated by formaldehyde. The substance to be 
tested is dissolved in water, and the clear solution eva­
porated to a sirupy consistence : a little formaldehyde 
solut·ion is then added and evaporation cont inued 
until a pasty consistence is reached. The residue is 
finally washed by decantation with hoiling water, 
dried, and weighed. -Comptes Rendus, cxxvii. , 724. 

.. . . . . 
AN order for 2, 500 tons of 83·pound steel rai ls for an 

Irish railway has been placed with the Maryland Steel 
Company. American rails have before this gone to 
Bri t ish colonial possessions, but this is understood to 
be the first t ime that they have been bought for use in 
the United Kingdom. 

the pumps had been 
drawing nothing but air for an hour. Steam was at 
once shut off and the water was diverted to other con­
duits, but for a long time the flood in the Central 
Avenue main continued to flow, for there was enough 
water in the huge pipe to still cause trou ble. In three 
hours the flood had assumed the proportions of a spec­
tacle worthy of traveling a long distance to see. At 
the point of the break the water was surging and boil­
ing like the rapids of a river. The overplus was run­
ning over the curbs and sidewalks of the adjacent 
streets. Vacant lots were submerged and cobble stones, 
sidewalks, and car tracks were undermined by the flow 
of the water. During the morning there were a num­
ber of narrow escapes, as the sandy soil had been 
washed away, and a few pedestrians provided with 
boots. while attempting to ford the street, were almost 
engulfed. and were rescued with difficnlty. Every few 
minutes the sidewalk would fall in on Central Aven ue 
and the foundations of buildings were carried away. 
After several hOl1rs the water began to recedp, and as 
It went down, the full extent of the damage could be 
!<een. The whole crossing was undermined from one 
side to the other, maklllg a pit measurmg 100 feet in 
each direction and fully 20 feet deep. As the water 
fell  back it revealed the skeleton of the car tracks and 
gas and water pipes. Out  of one of the 4-inch mains 
g-as was' pouring from a fracture, and the odor of 
the iJl u lll i nant nparly stilled the crowd at th e corner. 
Finally the gas main was disconnected and al l the gas 
in the neighborhood was cut off. The break in the 
water pipe was finally discovered. Water was pouring 
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out in a small stream from it. It was near the bottom 
of the pipe and was 3 .feet long and 12 or 13 inches 
wide. It was considered by the experts that the break 
was due to structural weakness in the casti ng and it 
was impossible to detect it when the pipe was laid. 
There was great damage done to the sewer on Central 
Avenue, which was caved in and which wi l l  require 
several days to rebuild. It is estimated that 4, 000, 000 
g-allons of water were wasted before the gates could be 
closed and the water diverted to other mains. 

Shower-tack it, and you produce the effect of a car­
riage seat cushion. With blind-seams the same ob­
jection obtains. You get not one but several bags, 
and these by no means sightly ones. 

as far as possible, so that they will be lower, if any­

thing, than the material . 

. , . . .  

CanvasIng a CeIling, 

Be sure to secm-e your edges well with Jacks. Use 
six-ounce tacks. Put in a dou ble row for making it 
sure. Blind-tacking is done when the can vas has been 
sewed in one piece, an inch seam being left on each 
joining, and this strip is " blind-tacked " to the ceiling. 

To use single width strips, as i n  cheaper jobs, using 
a good strong muslin, take one corner of the strip and 
tack it in the angle of the wall an d cei l i ng, making 
thus a l ittle lap over. Drive the tack only enough to 

Where the canvas is in  one sheet, it may be rolled 
on a pole, and an assistant can hold L.lis while you 
tack. The double seam being next to the cei l ing, you 
can tack it to the latter, and no tacks will show on the 
surface. This is " blind-tacking. " The tack is driven 
in  about a quarter inch from the line of sewing. Un­
rol l  about a foot more than the single width of strip 
at a time. Draw your edge taut as you tack. 

The canvasing of a ceiling is a job full of trouble for hold the material in place. Now go to the other end 
the inexpert hand, and not altogether a matter of corner and repeat the same thing there. Next tack 
p leasure, says The Master Painter, for anyone else. the other selvage edge of the strip, taking up the 
Di fferent workmen have different ways of doing it. slack, and putting in a few tacks merely to hold in 
We think, adds the editor, our way as good as.any, and place. Then the strip is in position for the final 
better than some. It is not easy to describe the way, stretching and tacking. Begin by tacking at the center 
however. Then, the character of  the job-cheap or of the side wall, tacking thence both ways, taking out 
otherwise, paint or paper, and so on-must be consid- the first tacks as you go. Pull the muslin as you pro­
ered. To begin with, cheap canvas for a cheap job, ceed with the tacking. Tack tl::te other selvage edge 
and good material for a better job. That's the rule ; as you did the first, only that fewer tacks are needed 
b nt we would ad vise a good musl in  for eyen a cheap here, as the next strip comes on top of it, to help 
job, unless you are going to leaye the country for secure it. But be sure to draw the material tight. 
good. Then tack both ends of the strip, drawing tight and 

The muslin or canvas may be sized w ith glutol 
paste, over which paper, water, paint, and oil paint 
will  adhere perfectly. 

... 4 . . .. 
Death of SIr W illiam .Jenner, 

Sir William Jenner, Physician in Ord inary to the 
Queen and the Prince of Wales. died December 11, at 
the age of eighty- three. He is  pri nci pally noted for 
distinguished services in the field of cl inical medicine. 
He was the first to establish, beyond dispute, the dif­
ference between typhus and typhoid fevers. 

. , . . . 

The C u rrent S upplement,
· 

The current SUPPLEMEXT, No. 1 1 99, contains a 
number of articles of great interest. " The Gular 
.Pouch of .the Great Bustard " i s a most curious and 
interesting ornithological article. " Roman Construc­
tion,"  by G. W. Percy, is contin ned and is a valuable 
study. " Dr. William R. Brooks " is a biography of a 
noted astronomer. As director of the Smith Observa­
tory he has been very successful in comet d iscovery, 
having jnst added the twenty-first to his list. " Cal­
cium " is a paper by Sir Robert Ball ,  and the number 
is concluded by a large number of formulas for test 
papers. 

One way to canvas is to sew together enough strips tacking close to the wall. 
to coyer the entire ceiling. Then attach one corner We now take up the next strip and tack its corner 
of it to one corner of the ceiling, adding a fe w more over the first strip, opposite our starting point with 
tacks along the side selvage, b u t  not driving in the the first strip. Then go to the other end an d make 
tacks all the way. Now, go to the opposite corner that fast, temporarily, returning to the first point and 
and tack there as you did the first. Then tack all  the tacking all along the edge over edge of the first strip, 
edge between the two corners. Now you have fastened Don't pull the material too much, but j ust enough to 
one end of your canvas. Don't forget to pull as you make it smooth and straight. Temporary tacks will 
tack. Beginning again at the first corner, tack along hold it out of your way. Finish as with the first strip, 
t he side, stretching as you go. Then go to the second and proceed with the remaining strips until the other 
corner, and tack along that side. Lastly, tack the re- side of the room is reached, when you finish up as you 
llIaining end. began. C o n tents. 

As to stretching, note that it is not well to get the Just here remember that you will need a selvage to 
canvas drum- tight. If overtight, the canvas Js l iable tack on against the wall,  and hence, if your last strip 
to wrinkle in  time, and nothing should be more proves to be too wide, split it, and put the cut side on 
dreaded. Should the canvas bag a little, no matter, the selvage of the preceding strip, so that you will  
as it wiII not be noticed by the casual visitor. I n  fact, still  have a selvage for the last tacking. Use as strong 
it is impossible to prevent some degree of bagging, no a muslin as you can afford for a ceiling. Lighter ma-
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For this reason we prefer a one-piece canvas, hang- In tacking the selvage edge, see that the head of 
ing loose, as it wiII show but one bag, and that a I the tack holds down the edge, so that it won't turn uP .  
rather inconspicuous and not ungraceful bag either. under the paper and cause trouble. Drive i n  all tacks 
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RECEN TLY PATENTED INVENTIONS. 
Agricultural ImpleJUents, 

HARROW-PETER J. HELLER, Montclair, N. J. The 
harrow of this inventor comprises a toothed frame 
mounted upon a pair of wheels. An axle connects the 
wheels and hll8 vertical membel'S formed as tube. open 
at the top and bottom. Rods slide in the tubes and are 
attacbed to the harrow-frame. Springs surrounding the 
rods between the lower ends of the tnbes and the frame, 

are adapted to hold the frame down. Brace-rods at­

tached to the harrow-frame embrace at their upper ends 
the vertical rods above the tubes. Lifting-level'S mounted 
upon the axle are attached to the harrow-frame. A de­
pressing-lever having its pivots supported from the har­
row-frame, engages the axle, whereby the load upon the 
axle may be transferred to the harrow-frame when de­
sired. 

t;()YTHE.-SANFORD J. BAKER and JOHN KING, 

Oakland, Mc. The blade of this scythe is formed with 
rJ u. extendlDg over the rear portion of the blade. The 
ribs diminisl\ in size from the rear to terminate in 
pOints. Considerable stren!(t,h is thus given to the blade, 
and the danger of the metal's breaking when striking 
against hard substances is lessened. 

PLOW-F ENDER. -JOSEPR H. TAYLOR, Lewisport, 
Ky. '['his fender comprises a plate provided with an 
orlfice and with a cnrved slot concentriC therewith. Pins 
he ld by an arm fastened rigidly to a clamp adapted to be 
attached to t il :  plow - beam, are passed respectively 
through the orifice and through the slot. By this means 
the fender is adjustqbly held on the arm. A series of 
s lot. ill the plate permit fine earth to pass througll tllc 

fender. The fender may be used on any plow and is 
deSigned to protect young planta dnring the tilling of the 
Boil . 

Bicycle A pplIance", 

HRAKE.- LoREN E. CLARK, Shenandoah, Pa. The 
purpose of this Illvention is to provide a powerful 
bicycle-brake wblch shall  have a large effective surface 
witllln a comparatively small space. To this end an 
auxi liary brake-wheel is used, provided with an exterior 
and interior band-brake. By pressing upon a lever, the 
exterIOr baltd II::< brought mto frlcttonal engagement with 
the brake-wheel, and tte interior band by means of 
toggle-links is "pread into engagemcnt with the inner 
surface of the wheel. 

Engineering I Dl provelllents. 

ROT A R Y  ENGINE. - JAME" C. WALKllR, Waco, 
Tex. This rotary engine is an improvement urOD the 
mechatlism of an engine for which patents were granted 
to the 68me inventor. In th:! present cu!!ine, the inlet· 
port and ita cut-off valves are connected witb mechan­
iS1n for operatin� these valves. The mechanism in 
question comprises a drive-shaft geared witb the ellgllle­
shaft; a disk mounted on the drive-shaft to rotate there­
with, baving a fixed cam to move the in let-vah'es in one 
direction ; a ball.governor monnted on the drive-shaft, 
and a cut-off member mOllnted on the disk to rotate 
therewith, but having movement independent thereof. 
The cut-off member operates to move the valve in a di­
rection reverse to that of a fixed cam on the disk. A 
rack an d pinion mechanism is operated by the shifting 

of the ball-govemor held to engage with and shift the 
cut-off member. 

Mechanical Devlc"s, 
COLOR PRINTING-MACHINE.-WILLIllI H. WAL­

DRON, New Brunswick, N. J. In cylinder color printing­
machines considerable difficulty has been experienced in 
cbanging the machine for differently-sized pr inting­
rollel'S, as it is evident that in doing so, the bearings for 
the printing-rollel'S must be adjusted to bring the roller 

into contact with the periphery of tbe impres�ion-cylin­

der. Heretofore the various adjustments were made 
separately and required considerable time and skill. 
Tbe I'resent macbine is provided with a bracket fitted to 
slide in fixed bearings and carrying a printing-roller. A 
frame sliding on the bracket carries an apron. By means 
of a screw-rod an adjustment of the bracket in ita bear­
ings and of the frame on the bracket may be simulta­
neously effected. 

FISHING REEL. - GEORGE O. BROSNAHAM, Jr., 

Pensacola, Fla. To permit a fisherman to wind up a 
line evenly on the spool and to enable him to stop the 
line at will when casting, this inventor employs a gear­
wheel connected to revolve with his reel and adapted to 
be engaged by a swinging locking member in order to 

prevent the · spool from turning in one direction. A 
spring acts on the swiuging member to hold it in ad­
justed position. A crank-handle on the swinging-mem­
ber enables the line to be readily wound np. A clutch 
mechanism connects the gear-wheel with the reel. By 
means of a finger-piece on a shifting-lever, the reel may 
be freed or locked at will. 

STREET-SWEEPER.-ADAM C. A. Dupuy, New 
Orleans. La. In this street·sweeper a wheeled support 
is provided with independent compartments, each com­
partment having a section adapted to recei ve and hold 
refuse. A pocket-wheel adapted to take up stones is 

mounted to revolve in one of the compartmeuts. A 
brush is mounted to revolve in the other compartment .  
Tho wheel and brush are located adjacent t o  the inlets of 
the receiving-sections of the compartment€!, 80 as to 
take up the dirt, dust, and stones. The brush and pocket­
wheel are so constructed that they may be raised and 
lowered at wil l .  III operating the machine but one man 
is required. 

R ailway A ppliances, 

TRUCK-LIFTER - WILLIAM J. DONALDSON, La 
Grange, Tex. With the wheci and axle, the journal . box 
and frame of a car·track are joinrd a tlexib le sUng hav­

i.n� grappling connections at its ends fastened at one end 
with the jourual-box frame, and anchored at the othcr 
·to move with th e  wheel in order to cause the rot.ary 
movement thereof to iift thc journal. box from its bear ­
ing and simultaneollsly to hold down t.he wheel on the 
track. The inven tion is espeCially designed t') be applied 
to loaded or empty freight-cars. The inventor states 
that, with this device, a truck can be hfted in but a frac­

tion of the time formerly requi red . No screw-jacks, 
hars, or blocks are used. Manual labor is saved by caus­
ing the engine to do all the work. 

CAR-COUPLING.-JOHN M. LARKIN, Union, S.  C. 
Connected with a chambered draw-head and with a 
jointed coupling-link securable therein, is a buffer-block 
at the front end of the draw-head, having a·lateraIly-

L 0 c o m  o t i  v e s, electric, for 
Europe . . . _ . . . . . . . . . .  _ . . . . . .  : . . . .  402 

Tools, English and American 
machIne. " , . . . . . . . . . . . . . . . . . . . .  402 

Newspaper ofllce, breakdown in 402 Water main, bursting of . . . . . . . . . .  411 

widened lransvel'Se slot through which the link passes, 
the joint heing located in the slot and being thus adapted 
to flex laterally. The coupling, it will be observed, is of 
the link-and-pin type, and is designed to take np shocks 
when two cars are brought together, and to permit a free 
lateral movement of the link when two coupling draw­
heads are connected therewith. 

TRACK· CLEANER. - LEONIDAS R. SHELL, Rich­
mond, Va. The tool provided by this inventor is 
mounted to swing toward and from a track and to pro­
ject into the grooves, so that as the car moveS along, 
snow, ice, and dirt will be reihoved. The cleaner con­
sists of a rigid plate to which a scraper is attached, pro­
jecting downwardly. A flexible sheet is secured against 
the plate and has a brushing-tongue extending down at 
the rear of the scraper. A backing-plate is secured 
against the !lexible sheet and bas a dowuwardly-project­
ing tongue reinforcing the brushing-tongue. The scraper 
advance. tbrough the groove, dislodges foreign-substances, 
and is then followed by the brnshing tongue. 

BLOCK-SIGNAL SYSTEM.-WILLlAM L. STOCKTON, 
Trenton, Ohio. This block-signal system for elect.ric 
railways provides a lamp at each end of the section. At 
the ends of the section, turnout track-switches are located. 
The wiring is so arranged that the lamp-circuit may be 
energized from the mai n current operating the car. A 
simple switch is also provided, which operates to close 
the lamp-circuit while toe car is on the section between 
the track-switches, and to open the lamp-circuit when 
the car is on either one of the track-switches. 

llUsceIIane o u s  Inventions, 

BALL - C ASTER. - ALPHONSO H. COBB, Asheville, 
N. C. This caster is composed of a body having a 
fianged socket containing three balls. A stud is passed 
between the balls and is provided with a head to retain 
the balls in position. The article of furniture to which 
the caster is applied, being moved ahout, two of the 
balls will fall as soon 118 motion begins to the rear, until 
they bring up npon the outer .rim of the socket. Friction 
will then be exerted upon the walls. The tbird ball 
works loosely because of space in front and overhead. 

PESSA RY-APPLIER.-EDWARD A. BUTLER, Pres­
cott, Ar'zona Territory. The applicator of this inventor 
comprises a barrel having one end beveled and flanged. 
A piston working in the barrel is provided wit h a pack­
ing and with a head beyond the packing. The head is 
in the form of a truncated cone having ita sides inclined 
toward the bc.eieil end of the barrcl. 

TILE AND TILE SET'I'ING_-CHARLES C. ALEX­
ANDER, Bayonne. N, J .  Two methods arc employed in 
Eletting tiles, kno'.\'n in the trade as U floating " and 
" bu ttering." In the first method, the bed of cement uBed 

often cracks. In the second method, iniRrstices arc formed 
which harbor verm in and moisture. It is the purpose of 
this in vention to provide a tiIe free from these faults. 
The tIle in question is formed on its back edges with 
an annular rabbet, leaving a projection embedded 

in the cement, the rabbet being completely fi l led with 

t he cement. ,,"' hen the cement shrinks. fi pre88nr� i8 ex­

erted hy portions thereof i n  an inwnrd direction against 

the rabbeted edges. and thus the ti le is securely gri ppcd 
on all sides. The air is expelled during the setting pro­
cess. Each tile is independent of its neighbors for 
support. 

UMBRELLA RID-TIP CUP. - - JOHN ALLESINA, 
Portland, Ore. This cup consists of an inner sleeve ar. 
ranged to slide on the stick, and an outer sleeve rigid 
with the inner sleeve. The outer sleeve is formed so 
that it shall be of uniform diameter from end to end, 
is arranged to slide on the handle, and projects beyond 
the lower end of the inner sleeve, thus forming a chan­
nel for the reception of the rib-tips when the nmbrella 
is closed. 

TENT.-HENRY O. FLIPP]':R, Nogales, Arizona Terri­
tory. A simple, light tent has been patented by ttis iu­
ventor, which tent is made of one piece of material. The 
canvas or other cloth used may be divided and two 
shelter-tents made therefrom, it being possible for the 

divided material to be brought together to form a pyra­
mid tent, which may be opened at the front and at the 
back. When taken down, the terrt may be carried by 
two men, although capable of sheltering four. The 
canvas is so shaped that it may be used as a wagon_ 
sheet, as a blanket, or as a pack-covering, by hun ters. 
When the tent is erected, portions of the material may 
be carried within to form a covering for the ground. 

W AGON-BOX CLAMP.-�ACK A. LEITER, Sadorus, 
Ill. Connected with a bolster and a standard thereon, 
are braces running from the bolster to the standard. 
An arm extends through the standard and through the 
braces and project. from both sides of the standard. 
Clamping-rods pass through holes in the arm and have 
hook upper ends. Nuts on the rods engage agamst the 
under side of the arm. A s the arm is held in tbe stand­
ard and the braces, it i. evident that the clamping-rods 
can be drawn down tightly on screwing up the nuts, 
without danger of breaking the bolster-standard. 

Designs. 

DUST-GUARD SECTION. -JuIES S. PATTEN, Balti­
more, Md. Two design-patents were granted to this in­

ventor. The first design has as ita leading feature a 
plate with a curved edll:e and iuwardly sloping grooves 
III the opposi te edges. '['he second design consists of a 
plate having side arms, a curved surface at tbe base of 
the arms, and sloped rib. at the inner edges of the 
8!IDS. 

SKIRT-BINDING. - CYRUS L. SULZBERGER, New 
York city. The five designs of this inventor are the re­
sult of an improved process of manufacturing bias vel­
veteen, "y which the fabric is improved in appearance 
and durability. and receives an added stiffness withont  
losing its fleXloiiity, thus enabling it  to Rerre as a dres�_ 
stiffener. 

GAME OR PUZZLE-BOARD.-GEORGE S. O'FLYN, 
New Yor k ci ty . The puzzle provided by thiS inventor 

consists in turning over marked blocks of wood through 
one plane at a time, so that they shall finally rest in 

certain field. with their marked surfaces tumed up . 

MUFF. - M A X  W_ JUDENFREIND, New York city_ 

On the muff-body of this dc.ign a pocketbook has been 
secured in such a manner that the wearer of the muff 
can readIly open the pocketbook whenever she may so 
desire, 

NOTE.-Copies of any of these patents Will be fum­
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and 'late 
of this paper. 
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price. 

Ili i nerais sent tor examination shonld be distinctly 
marked or labeleG. 

(753!) J. T. ask s : 1. Can a whistle be 
heard 08 well in a fog on the sea as in clear weather? 
A.  There Is much more in this question than the mere 
presence or absence of fog. Nor can a whist! , be heard 
in clear weather equally well at all times. Both in foggy 
and in clear weather there is a great difference in the 
loudness with which a sOllnd is heard at the same dis· 
tance at one time and another. 2. Has there been any­
thing done to overcome the difficulty. apart from the 
search lights ? A. Sirens are used in thick weather. 
whose tones can be heard much farther than lights of 
any sort can be seen. 3. What distance can an ordinary 
whistle i>e heard f A. The distances at which an ordi­
nary steam whistle can be heard are vru iously stated. for 
the reason that they vary very greatly. It is also tnle 
that a w histJe may not be heard at a certain distance. 
while at a greater distarwe from it in the same direction 
i t  is distinctly heard. For the whole su bject of sound­
less zones aud the effect of fog, rain, snow, etc., upon 
sound. see Tyndall 's " Sound," price $2 by mail. 

(7535) E .  W. K. writes : As a subscri ber 
to your interesting paper. I would be glad to see in your 
columns the answers to these questions : 1. The 6 inch 
gUlls . like those of the " New Orleans." have abont the 
same penetration at the muzzle as our 8-inch guns. and 
can fire over six times as often. Are they six times as 
powerful weapons? A.  The blow struck by an 8-inch 
gun has much greater energy than that delivered hy the 
6-lnch gun ;  but the rapidity of flre of the 6-inch gun 
render. the total energy of the projectiles delivered by 
the 6-inch gun much greater in a given time. 2. Is it 
certain destruction to a ship to he torpedoed ? A. No. 
The su bdi vision of the hull of a ship may contine the 
flooding to certain portions of the hull. and prevent the 
shtp from sinking. 3. Is tbe fact that the tire from guns 
cannot be directed to any particular part of an enemy's 
ship. except at short range. an argument in favor of light 
rapid-tire guns ? A. We think it is, decidedly. The 8-lnch 
rapid-tlrer is an ideal weapon. able to penetrate heavy 
armor and capable of rapid fire. 4. lIow are the U Maine," 
U Mlssou ri," and H Ohio " to be armrd and at"mored? A. 
We sbaH shortly publish an ill ustrated description of 
these ships. 5. Are their guns to be as high powered as 
thoAe of the British ships ? A. Probably more so. 6. 
How is it that the Brown gun. in sending its shots about 
one and a haif times as fast as those of the 10-inch navy 
gun. develops over twice the energy ? A. The energy, 
the weight remaining the same. varies a. the square of 

the velocity. The lO-inch navy gun. it shonld he re­
membered, was designed a dozen years ago ; the Brown 
gun is a modern weapon of more recent date. 

(7536) G. M. T. writes : 1. I notice i n  
your issue o f  October 29 of the SUIENTIFIC AM1I:RICAN, 
under the article " Work of Naval Bureau of Ordnance," 
a statement to the effect that the Navy Department has 
adopted a smokeless powder made from soluble nitro­
cellulose by the Bureau's formula. Is the formula a 

J c itutific �uttticau. 
secret of the Bureau or cau you publish the same uuder 
your list of Notes aud Queries ? A. The formula Is, we 
presume, for obvioue reasoDs, a secret. 2. A second 
question I wish to ask is about the hardened plate for 
covering battleships. Can you inform your readers, 
through the same medium as above, how this plate is 
treated In the so.called · ·  Harveyized " process? A.  In 
the Harvey process the plate is placed in a furnace with 
only its face exposed. Carbonaceous material Is then 
spread over the furnace, com pletely covering the face of 
the plate. After it has been .ubjected for a consid­
erable length of time to a high temperature, during 
which the carhon penetrates the steel face, the plate is 
allowed to partly cool, after which the plate is uncovered 
and lV.ven an Intense hardness by the application of 
cold water. 

(7537) H. I. W, writes: I have a pair of 
plano·convcx ienses of 5 Inches diameter, 36 Inches 
focus. and a Beck � tintype lens, and 1 want to construct 
a lantern (for experimental purposes) like tbe one de­
scribed on page 398. SCIENTIFIC AMERICAN, June 23, 
1 8�8. using acetylene gas as an iIluminant. 1. What al­
terations wiil be necessary. if any. using the above men­
tioned materiai f A. No alterations will be necesssry. 
except such as will adapt the lantern to the long focus of 
your condenser ienses. The usual focal length of a con­
denser for a lantern is 9 inches, Yours is 18 inches. 
You can arrange so as to move the lantern slide farther 
away from the condenser to a place where the cone of 
light is a little larger than the largest opening yon will 
bave in a slide. No changes are made necessary because 
acetylene is to be used. 2. Will the tintype lens have 
to have a rack and pinion for focusing? A. A rack and 
pinion iR not essential. You can. in placa of these. mount 
yom lens on a board 80 arranged as to slide to and fro .. 
thus securinl! the range of motion needed to focus on 
a screen at various distances from the lantern. 3. How 
far apart should the plano-convex lenses be placed ? A. 
Place the condenser lenses close together. 4. Flat or 
curved sides together f A. The convex sides are to be 
toward each other. The plane sides are on the outer sides 
of the condenser. 5. How far from the front of  con­
denser should the objective be placed f A, Determine 
the distance of the objective experimentally. It depends 
on its focal length and the distance of the screen. 6. How 
large a disk of light will 4� foot burnerR make, using 
acetylene, at a distance of 30. 35 or 40 feet ? A. The size 
of the disk does not depend on the light used, but on the 
focal length of the objective, which you have not given . 
You can easily tlnd thiB out for youraelf when you get 
the lantern made. 7. Recommend book on photomi­
crography, also on optical projection and optical Ian 
tern construction. A .  We can recommend Clark's 
.. Practical Methods in Micro.copy." price $1.75; 
Wright's " Optical Projection," price $2.25; and " The 
Magic Lantern." price $1. :You ,,,ill, bowever, find all 
you need. and much on other subjects in science. in 
Hopkins' .. Experimental SCience." price $4. 

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

of more than one hundred thousand app1tcations 
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unequaled facilities for procurmll patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per­
sons contemplating the secuTlllg of patents. eitber at 
borne or abroad. are invited to write to this office for 
prices. which are low, in accordance with the times and 
our extensive facilities for conduct.tug the business, 
Address MUNN & CO .. office SCTI':NTI FIC AMERICAN. 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

DECEMBER 1 3 ,  1 898, 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 

lSee note at end of list about copies of t hese patents.] 

Acetanilid, makinJr. H. C. �'ehr1in . . . • . . . . . . . . . . . .  615.829 
Acetanilid. purifying. H. C. Fehrlill . . . . . . . . . . . . . . . . 615.&'28 
Acids of asymmetric rhodamins, making sul-

fonic. H.  Boedeker. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 615.791 
Agricultural implement. combinatton. J. A. Lytle 615,726 
Air pressure syst.em, alternating. 'V. H. Barr • . . . .  615.668 
Animal trap. W. C. Hooker . . . . . . . . . . . . . . . . . . . . . . . . . .  615.851 
Asphalt cutter. G. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.698 
Automatic heater and sterilizer, A. G. Water-

house . .. . . .. . . .. . . . . .  . . . .  . .. . .  . .  . . . .  . . . .  . .  . . .  . . . . .  615.932 
Axle and adjustable sand band. vehicle. W. Z. 

Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.Bh'1l 
Axle lubricator. G. W. Butler . . . . . . . . . . . . . . . . . . . . . . .  615.801 
Axle turning macbIne. carriage. R. R. Spears . . . . .  615,919 
Bag. See Punching bag. 
Bag, W. T. I..Jsne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.720 
Ba.ket. W. T. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.7'l1 
Battery. See Di1fusion battery. 
Bearing. ball, G. E. Mittinger. Jr . . . . . . . . . . . . . . . . . . .  616.060 
Bearing for electriC motors. ball. J. M. Murphy . .  616.063 
Bearing, roller. A. C. Brownell.. . . . . . . . . . . . . . . . . . . . . 615.675 
Bearing, vehicle wbeel. �'. Day . . . . . . . . . . . . . . . . . . . .  615.6R3 
Bed. O. S. & W. S. F·oster . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.838 
Bed. couch. E. R. Leighton .. . . . . . . . . . . . . . . . . . . . . . . .  615.994 
Bed. foldinl<. F. M. Archer . . . . . . . . . . . . . . . . . . . . . . . . . .  616.048 
Bed slat. J. W. Lowry .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;) 6.000 
Bedbug exterminator. electrical. �'. M. Archer . . .  616.049 
lied stead fasteninJl. A. H. Switzer . . . . . . . . . . . . . . . . . .  616.034 
Reer or mineral water box. Laible & )i'redrick . . . .  615.860 
Bell clam P. bicycle. E. D. Rockwell . . . . . . . .  . .  . . . .  616,01:, 
Bicycle. I.  F. Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b15.001 
Bicycle attachment. E. F. Batchelder . . . . . . . . . . . . .  615.783 
Bicycle brake. �'. E. B. Beaumont . . . . . . . . . . . . . . . . . .  615.785 
Bicycle carrier. �'. B. Shackelton . . . . . . . . . . . . . . . . . . . 615.756 
Bicycle. chainless. C. H. 'I·homas . . . . . . . . . . . . . . . . . . .  615.763 
Bicycie frame. J. W. Wagner . . . . . . . . . . . . . . . . . . . . . . . 615.71iS 
Bicycle hand le  bar. W. A. Marbach . . . . . . . . . . . . . . .  615.868 
Bicycle handle bar hand grip. G. T. Bowman . . . . . 615.79,3 
Bicycle. land or water. R. Moller . . . . . . . . . . . . . . . . . . . .  615.871 
Ili eycle lock. M. Badoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,051 

�: 2;�1: :�epe���r,. �a
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Bicycle toe clip. H. J. Condell . . . . . . . . . . . . . . . . . . . . . . . 615.679 
Bicycle tUbular joInt. R. Felsche . . . . . . . . . . . . . . . . . . . 615.976 
Bill hook . H .  D. Studabnker . . . . . . . . . . . . . . . . . . . . . . . . .  615.921 
BIscuit cutting apparatus. E. Carr . . . . . . . . . . . . . . . . . .  615.804 
Blowpipe. H. Dock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.980 
Boat. submarIne. R. Lincoln . . . . . . . . . . . . . . . . . . . . . . . .  615.866 
Boats. construction and propulsion of. H. R. 

Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.757 
Boiler. See Hot water boiler. Tubular boiler. 
Boiler check and blow·oO' cock. combined. W. 

McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.881 
Bolt clipper. P. Broadbooks . . . . . . . . . . . . . . . . . . . . . . . . .  615,906 
Book holder and leaf turner, R. K. McDonald . . . .  015,879 
Boots. device for pulling 011' felt. O. W. Morley . . .  615.872 
Bottle. J. C. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 615.951 
Bottle, J. L. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.800 
Bottle caps. art of and apparatus for tntroduc-

inJl and securing pack.in� in. P. Lindemeyr .. . .  615.725 
Bottle. non-refillable. J. H. McDonald . . . . . . . . . . .. . .  b'15.878 
Bottle tray attachment. J. P. Robertson . . . . . . . . . .  616.013 
Box covering and corner staylng machine. Mor-

gan &; Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  616,062 

ORDI NARY RA TES. 

Inside Pall'e, each inserti ou, - ,,� cents a line 
Back Pall'e, each insertion, _ _  $1 ,00 a line 

r;w-For some classes of Adve·rtisements. Special and 
Higher rates are required. 

Tbe above are charges per agate line-about elllht 
words per line. l'his notice sbows tbe width of the i ine. 
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Star * 
Lathes 

root power 
Screw ... 

• . .  cutting 
Automatic 
Cross feed 

9 and I I -Inch Swing. 
New and Original Features 

Send for Catalogue B, 
Seneca Fall. Mfg. Company, 
6 9 5  Watcr St., Seneca Falls. N. Y· 

AMERICAN PATENT/:;. - AN lNTER-
e,tlng and valuable table showtng th e  number of patents 
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31, 1994. ContaIned In ScrENTIFIC AMERICAN Sup­
PLEMENT. No. 1 002, Price 10 cents. '1'0 be bad at 
tbls office and from all newsdealers. 

. P C W E R  & FOOT I SHAPERS . P LANE.RS D R t l lS 
L. AT H E S. ���LN"

E.
p�,��P 2�'�LlcI�ui�g�r 

S E BASTIAN L ATH E. C O .  t 2 0 CULVERT 5T. C I N C I NNAT I . O .  

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST. MOST EFF IC IENT  and DU RABLE.  (RAND D R I LL CO.) 
Send jor Oatalogue. 1 0 0 B roadway. New Y o r k .  

SAYE�YOUR FUEL 
By usIng our ( stove pipe ) R A DIATOR 

Wilh ils 120 Cross Tubes, 
ONE 8tove or furnace does lhe work of 
TWO. Drop postal for proofs from 
promlnen t men . 

TO I NTRODUCE O U R  RA DIATOR, 
where we have no active agent we 
will seJl at wholesal e price. Write at 
once. 

ROCHESTER RADIATOR COMPANY, 
Be Furnace St., ROCHESTER, N. Y. 

LAT H E S  
FOR 

C U N S M IT H S ,  TOOL 
M A K E R S ,  E X PERI­
M ENTAL A N D  R EPA I R  
W O R K , ETC. 
Send for Ill .... Catalog. 

_
��I�!I!���I!!J� W' F .  & Jno.  Barnes C o .  

1999 Ruby Street, 
ROCKFORD, ILL. 

WOO DWO R K I N g  MACH I N E RY.� 
For Planinll Mills. Carpenters. 
Builders. Furniture. Chair. Vehicle, 
WI1 eel and Spoke Makers. etc. 

IT CorrespmuUnce Solicited. 
Illustrated 3l2-palle Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 
327 to 347  West Front  Street, 

C I N C I N NATI,  OH IO. 

N E W B I N O C U L A R .  
(The Trilider.) 

Small as an opera glass. More 
powerful tban the largest lIeld 
gla.s. Send for Circulars. 

Q U E E N  &; C O .  
OptMal a�

n
fc*r:-� Instru-

1 0 1 1 Chest nut  Sireet. 
NEW YORK : 59 Fifth Ave. PHILADELPHIA. PA. 

The Forbes Patent Die. 
Stocks for Hand or  Power. 

I t  can be used as a power machine 
in the shop or taken from tbe base 
and carried out as a band machtne. 
rr Send jor DeSCriptive Catalogue. -

C U R T I S  & C U RTIS , No. 78 H. or P. Machine 
6 Garden St .• Bridgeport.  Co n n .  Ranlle � to 4" R. H. 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMF.RICAN SU PPLEMENT 1 t �3. 
a����r�� c���.i f�';'�sM'�"at�10�u'!,�n & Co. and an news_ 

7,000 Guns in Stock 
W E  SELL GUNS o f  every reputable 
American and foreign m ake. and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporting Goods 
amounting to a quarter of a million 
dollars. We can please the fancy of 
millionaires, or meet the demands 
of the po orest sportsman and an­
gler. Write for prices , or ask us to 
send you our Sp orting Goods C at­
alogue. We l oad and sell over 

1,000,000 Hand Loaded Shells a Year 

�:�a':.d �nde!�cb?:e 1��K�c:��[: 
VIle have 

The largest Gun Repair Shop in America 
We make guns, re-bore, re-stock, 
repair - in fact, alter a gun to suit 
the owner. and guarantee satisfac­
tion. Write for prices. 

MONTGOMERY WARD &I Co. 
Orig inators of I I I  to 1 2 0  M ichigan Ave. 
the Catalogue BuslneSl cor. Madison St. ,Chicago 

)lKNTION THIS PUBLICATION WHEN WRITING 

BrakIng device. F. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  615.003 
Breast strap and bame connection, C. W. Fehr-

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.827 

����lf,�·G:"��'i\���;y.�·. ��.':�:�·: : : : : : · : : : : : : ·. : : : : :  ft�:� 
Brush. clothes. L. �'rederitzl . . . . . . . . . . . . . . . . . . . . . . . . 615.839 
Buffinll and polishing roll or tool. E. RIchardson. 615.\106 

g��:e��aS��n�8�'t'i.��.:;:. Aphoi' �����: . . . . . . . . . . 616.006 
Button or stud. H. M. Larter . . . . . . . . . . . . . . . . . . . . . . . .  616.057 

8�gt�:�: m��:�: If'A?': i1,'�;y : : : : : : : : : :  : : : : : : : : : : : : :  �li:� 
CalCium carblds. treating. J .  A. Deuther . . . . . . . . . .  615.816 
Calculating machine. W. H. Pike, Jr . . . . . . . . . . . . . . .  615,8% 
Canopy supporter. E. Nugent. . . . . . . . . . . . . . . . . . . . . . .  615.7:18 
Car attachment. box. C. H. Osborn . . . . . . . . . . . . . . . .  615.740 
Car brake. G. W. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.81U 
Car brake. A. J. O·Hara .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.7:19 
Car. combtned day and sleeping, W. 'r. Eastes . . . . 615.fi89 
Car coupling. J. Cadwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.803 
Car coupling. W. C. Shaw .. . . . . . . . . . . . . . . . . . . . . . . . . . .  615,�16 

8� �g�gll�:: �ut�·J:,,?�fr.o;,t·peiieB: : : : : : : : · : : : :  �l�J� 
Car fender. M. �'. �'Ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615 .�77 
Car. hand, M. B. ScbaO'er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.753 

g:� �t��I�'C�f,·. �;Jih�.�'.'��i.����.�: .. .. : : : : : : : : : :  .... : :  �l�',� 
g:�s'.'"�I��t�i�

d Il���fn�r:���!�:.alor:';;.�l:'�;�w: 
615.917 

F. R ichard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.904. 615.905 
Carril;l.ge and cradle, combined baby, L. Pavette ..  615.892 

8:��:�.
e 'S��rB�y�i�i�';i�r: " . . . . . . . . . . . . . .  � . . . . . . . 615.797 

Carvlnll machine. H. MarIes . . . . . . . . . . . . . . . . . . . . . . . . 616.002 
Case. See Glove case. Show case. 
Centrifugal machine. continuous, T. Craney . . . . . .  615.007 
ChaIn. drive. J. Nell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.882 
Chain. sprocket. C. J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  615 R07 
8g:�':.ril����.r�'w���i!'{ �.�:���.'.�: .�: �.t��� : :  �l�'� 
ChIn rest and modulator. combIned. Harlan & 

Mullin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.848 Churn. W. T. Burroughs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.676 
Clamp. See Bell clamp. Dental rubber dam 
clof���£ .. nller. W. P. Smith . . . . . . . . . . . . . . . . . . . . . . . .  61>.918 Clothes line holder. C. L. Kraber . . . . . . . . . . . . . . . . . . .  615.8' 3 
Cock. steam or water. R. Thompson .. . . . . . . . . . . . . . .  616.();16 
CoIn freed apparatus. automatic. A. E. T. Dall-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.682 
Coke oven. horizontal. A. Hussener et aJ. . . . . . . . . .  615.709 
Collar and cuO' dampening apparatus. �'. H. Har-

riman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,983 
CoJlar, pneumatic horse. J. E. Richardson . . . . . . . .  615.747 
Collar stulfer. horse. S. H. Randall . . . . . . . . . . . . . . . . .  61;',046 
Condenser. L. Schutte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.914 
Contents of vessels beneath the surface of liquid 

therein contained, device for keeping. A. & 
A. Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.754 

Conveyer. A. H. Richner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,748 
Cooker. feed. D. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.8:16 
Cooking utensil. M. �'. Brown . . . . . . . . . . . . . . . . . . . . . . .  615.9.;7 
Cork extractor. W. A. Williamson .. . . . . . . . . . . . . . . . . 615.938 
Cot, bam mock. and stretcher, combined, C. V. 

Richey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.007 
Cou¥�nfcou��rn"�ar coupling. Pipe coupling. 
Course Indicator. great circle. S. R. Kirby . . . . . . . . .  615,1';j7 
Crane. A. 'rhomlinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61fdt14 
Cue rack. J. Dockstader . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61ii.R21 
Cultivator frame. M. & C. Zollner . . . . . . . . . . . . . . . . . . 615.77'"> 
Current generator. alternatinil. C. S. Bradley . . . . .  61 5.952 
Current motors, controlling alternating. C. S. 

Bradley. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.953 
Currents. changinll period and phase of alternat-

ing. C. 8. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.954 
Curtain pole and shade bracket. J. Powell . . . . . . . . 615.898 
Cutter. See Asphalt cutter. 
Cutter. C. K. Hostetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.988 
Cycle drivinle back. E. B. Killen . . . . . . . . . . . . . . . . . . . .  615.715 
Dental rubber dam clamp, adjustable. A. S. 

Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.808 
D�8k and seat. combined. A. D. Linn . . . . . . . . . . . . . .  615.867 
Dift'usioll battery. J. Pericbon . . . . . . . . . . . . . . . . . . . . .  615.89.1 
Disinfecting' apparatus. P. Ktrscben . . . . . . . . . . . . . . .  615.R58 
Display card. J. E. Hills .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.702 
Door check. J. Horsfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.707 
Door hanger. R. B. Browne . . . . . . . . . . . . . . . . . . . . . . . . . .  615,674 
Drill. See Grain drill.  
DrillIng machine, percussive. P. J.  Olele . . . . . . . . . . . 615.884 
Dyers' use, oxidizing device for, O. Rothe . . . . . . . .  ti16.018 

�f:c����e:;;,e;h1!e�r.l';��':i.o: . W: . 'M: . M'o;dey: . .  615,r,w 

615.731.  615.732 
Electrtc motor. J. L. Thoma . . . . . . . . . . . . . . . . . . . . . . . . faG.035 
Electrical cables. manufacturing, S. Z. De }4�er-

ranti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gl5.591 
Electrically transmitting power. method of and 
Ele�rfo�!lf���p���i.:!���IJir&· ii'. ·�i. iiartley' : 81g:� 
Elevator and wagon dump, combination, F. 

G .. hm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.69f 
Embossing roller. J. Hofmeier . . . . . . . . . . . . . . . . . . . . . .  615,703 
En

'\i��ar�
e
e
e
n�l��? Psi::��::�i��.

e� Gas engine. 
Engines, cooling means for explosive. G. C. 

Bracklow . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 615.672 
Engravin� and ruling macliine. C. Schneider . . . . . 615. 7r,s 
Envelope machine. E. P. Waterhouse . . . . . . . . . . . . .  615.9;1l 
Extractor. See Cork extractor. 
�!g�:�·h!�31r,,1:���!:a���: H. K. Parry . . . . . . . . . . .  615 R90 ' 
Fastener socket member. separable, G. E. Adams 615,'i76 
Faucet, G. 1'. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.�;;g 
Faucet for drawinJl beer. etc .. J. W. Zimm erman (il;).774 
Faucet for washbowls. W. C. Humpbreys . . . . . . . . . 61!"d162 
li"'eed water heater and purifier, C. E. Ferreira . . . .  615J�:-)() 
Fence machine. wire. P. M. Mishler . . . . . . . . . . . . . . . . 61:i."'� 1 1  
Fence. portable. Young & Cable . . . . . . . . . . . . . . . . . . . . 615.!'4:1 
Fence post anchor. H. G. Thomson . . . . . . . . . . . . . .  f)1t;.O:�" 
Fence stay, wire, E. W. Cornell . . . . . . . . . . . . . . . . . . . . .  fit:dl!;; 
..... ence, transportable. A. Mauser . . . . . . . . . . . . . . . . . . .  61:i.� ·  
Fence, wire. R. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi];'d 
Fence, waven wire. R. H. Bloomer . . . . . . . . . . . . . . . . .  ta5.L 

����:�nf�go�:�. f:���fne��:r�I��
eJ�i���t . . . . . .  61fl. 941 

Filter. siphon carbon faucet. P. Stone . . . . . . . . . . . . .  bIG.!' :;' 
li'ire alarm indicator. 1.1. Le Baron . . . . . . . . . . . . . . . . . .  (i1. �.�:);� 
�'Ire escape. W. H. Logan . . . . . . . . . . . . . . . . . . . .  615.998. 615.ll!1.1 
Fire extinguisher. automatic. W. S. Lanllford . . . .  616.05H 
Fire to and from rooms, means of hindering 

spread of. C. C. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . 615.G.QG 
Fireplace fender, L. P. I.legg . . . . . . . . . . . . . . . . . . . . . . . . 61;'").8Iil 
FIreproof door, sbutter. etc .• D. H. Ferguson . . . . . t.iW.()fi(j 
�'Iuid pressure engine. A. H. Crockford .. . . . . . . . . . .  615.810 
Foldinll machIne. F. H. Wendt. . . . . . . . . . . . . . . . . . .  615.770 
It'uruace, H. E. Janes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.710 
li"'urnaces. etc . . self dumping machine for blast. 

F. O. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.730 
Fuse. time. Tirot & Guyot . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.039 Game apparatus. M. D. Dexter . . . . . . . . . . . . . . . . . . . . . . 615.818 Gas burner for stoves or heaters, M. K. Newton .. 615.737 Gas enlinne. A. A. Vansickle . . . . . . . . . . . . . . . . . . . . . . . .  615.7t)6 
Gas engine. explosive. Mu.dlehner & Hamilton . . . 616.059 
Gas Jlenerator. acetylene. E. P. Gardner . . . . . . . . . .  fH5.97'9 
Gas lighter. pneumatic. E. Knapp . . . . . . . . . . . . . . . . . .  615.717 
Gas, method of and apparatus for manufactur. 

in!,. V.  B. Lewes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.996 
Gas. process of and apparatus for producing, V. 

B. Lewes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.997 Gate. See Railway gate. 
g:�:: �. ���s�

r
��.�

.
: : : : : :  : : : : : : : : . :  : : : : : : : : : :  : : : : : : : : :  �}�:� Gate. W. A. Whitcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.772 Gearing. �'. G. D. Holmes .. . . . . . . . . . . . . . . . . . . . . . . . . . .  615.704 Generator. See Current generator. Gas genera-

tor. 
gl�::' m��Y2�{,;ftl t�r�iner . . . . . . . . . . . . . . . . . . . . . . . .  615.910 
Globe holder. �'. M. Greenup . . . . . . . . . . . . . . . . .  " . . . . . .  615.845 
Glove case. S. Bodwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.700 Grain binder knotter. S. K. DennIs . . . . . . . . . . . . . . . . .  61;'.815 Grain drill. P. P. Mast .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.727 Gram dump. portable. W .  B. Leonard . . . . . . . . . . . . . . 615.8/:2 Grinding mill, J. W. Cunningham . . . . . . . . . . . . . . . . . .  615 ,511 Grubbing machine. W. C. �'. Zimmerman .. . . . . . . . .  615.945 
G

U��p:c��r .��I".���: . �.���.i�� . . ���. ��:.I!.
i
.I��:. �: 615.888 

Guns, ejecting device for breakdown, W. H. 
Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.958 

Guns in or out on shipboard. apparatus for run-
Gut���

g
io��':��� �t���:�a

k\ie'y :: : : : :  : : : .  : : :: : : : : :  glglfill 
HanlZer. See Clothes hanger. Door hanger. 

Picture hanger. . 
Harrow. disk. M. W. Kouns . . . . . . . . . . . . . . . . . . . . . . . . . 61:i.718 
Harvester. grain. J . (.�. Steward . . . . . . . . . . . . . . . . . . . . . 61fi 029 
Hat. fur or woo1. Zerffi. & RiedeL . . . . . . . . . . . . . . . . . . 61:') � lJ4 
Hay rack for farm wagons. S. H. Plomberg . . . . . .  61f.omt 
Hay rake. J .  W. Latimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615. 72? 
Headlight. electric arc. W. G. W "genhals . . . . . . . . .  615.\I�' 
Heater. See Automatic beater. Ii'eed water 

beater. 
Heel trimming machine. A. McDowell . . . . . . . . . . . 615.880 
Hides or skins. liquid composition of matter for 

treatin�. H. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.-;05 
Hinge. A. C. Eschweiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.6�0 
Hook. See Bill hook. Snap hook. 
Hot water boiler or tank. J. H. Stone . . . .  ' . . . . . . . . .  616.();lO 
Hub for vehicle wheels. pneumatic, E. C. Smith .. fH5.759 
Hysteresis meter. J. L. W. Gill .. . . . . . . . . . . . . . . . . . . . .  615.&'!I5 
Indicator. See Course indicator. Fire alarm 

indicator. Loom stop indicator. 
InsectiCIde solutions. apparatus for spraying, M. 

B. Drinkwalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.96;1 
(Continued em page t.14) 

© 1898 SCIENTIFIC AMERICAN, INC.



HoIidag Suggestions 
MAG I C 

Stage I l lusions and Sci entific D iversions, 
Including Trick Photography. 

By A .  A .  HOPKINS. 

I titutifit �mtti,au. 
Insulator for electric conductors. vacuum, J. A. 

Pocbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.896 
Internal combustion motor. J. Fielding . . . . . . . . . • . .  615.978 

�����
ng

s�ct?l�i�'/ ja�k. 
J ohnsoD .. . . . . . . . . . . . . . . . . . .  61b,8M 

Joint. See Bicycle tubular jOint. Pipe joint. 
Steam joint. 

Journal box, car axle. IJewis & Godwin . . . . . . . . . . . .  615.724 
Key fastener, T. J. Dickinson . . . . . . . . . . . . . . . . . . . . . . 615.820 
Lamp burner chImney bolder, Pfeifer & Mayer . .  616,007 
Lamp, electric, W. S. Doe . . . . . . . . . . . . . . . . . . . . . . . . . . .  61;,ti!l6 
Last for shoes and standard for supporting same. 
Lau��d�·i:a

r
�rZt�cies:m.8:Chiiie 'ior'slnootliirlg edg'es 

615,989 

Lau
O
�dr�' dKa;;�lriiilg: 'dev'ice: 'F': "E: '�""ay� : : : : : : : : : : : :  8tg:�� 

Lawn sprink ler. It·. Strubs . . . . . . . . . . . . . . . . . . . . . . . . . . . tH6.032 
Leather skivinJ( machine. W. H. Weston . . . . . . . . . .  615.935 
Lifter. See Picr.ure lifter. 
Lifting jack, J. C. Cuvert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.809 

MIETZ & WEISS 

KEROSENE  
ENGINE. 

The most economICal power 
�!W�e.Al�����h ����� 
�:t'l��

ne
pat��t!�

c
��, 

a
U'�g: 

and European countrie�. 
1 2 8- 132 Mott St., New York. 

• ••••••••••••••••••••••••••• 
1)68 pall'es. 420 ilIDstrations. Price, '2.lm. ti�t�'lfoi���: �: �.

a
Uax: : : : : : : : : : : : : : : : : : : : : : : : : . : : : :  g�g:� 

t���\��
e
o�������i�g �p:a�����: 'j : D'. 'Adartls: : : :  ��g:� 

: Starrett's Combination BeVe l : 
• for laying out work, measuring or • Thi. work appeals to 

old and younll alike. and 
it is one of the most at­
tractive boliday books of 
the year. The illusions 
arp- lIIustraten by tbe 
bi�heBt �tass of engrav­
ings, and the exposes of 
the tricks are, in many 
����id[���t�}��� �h et�� 
selves. Conjuring, large 
stage illusions. flre-€at-
�e�it�i��ui8��W�I�ii�

n
:i 

m a f{ i e ,  anCIent mU¥lc, 
automata, curious toys. 
T�":iC�����dPfbO!O&:�l��: 
t ion of moving photo-
f�:lb�� a:�d 

al
lll:S��at��: 

makinlZ' a hand!olome VOl­
ume. It Is t a s t e f u l l y  
printed and bound. 

pr��:B��;�����th� tb
e 

I�ock. See Bicycle lock. 
t���;n�' c�;'�:���� ·E·riiej.t : : : : : : : : : : : : : : : : : : : : : : : : : :  ��g:� 
Locomotive engine lubricating apparatus. 1 •. 

Loo�
a
��g�1��iicato·r·. · W·. G: 'Ji��ton: : : : : :: : : : :  : : : : : : :  ���:� 

Loom tu.ke·up mechanism. J. H. Northrop . . . . . . . . 616.064 
l.ubricator. See Axle lubTicator. 
Mail pouch fa!'tener, Mundhenk & Christian .. . . . . 61b.876 
.Mailing package. W .  E. Winter . .  . .  . . . . . . . . . . . . . .  616,045 
Measuring apparatus for creameries, C. E. Jenks 615.712 
Mecbanical motor, G. P. Albrigbt . . . . . . . . . . . . . . . . . .  61;,948 
Meter. See Hysteresis meter. 
Mill . See Grinding mill . Windmill. 
Mould. See Glass mould. 

• .bOWi
M

r
e
ag:�� d����d4 • 

•
• Price in. long. Catalollue • 

� sbows many uses of . 
.. this tool. Cata/.ot1lU, . • 112 pages, jre.. Th e . • L. lS. Starrett Co • • 
• Box 13, Athol, Mass. • 
•••••••••••••••••••••••••••• 

Tbis lJeat8 Winrt. Steam. or Horse 
POWEr. We oner the 

WEBSTER 2J.2 aclual horse power 
GAS E NGINE 

Motor. See Electric motor. Internal combus· for Sl�O, less 101. discount for cash. t ion motor. Mechanical motor. Built on intercban�eable plan. Built Motor, Goodner & ( 'britton . . . . . . . . . . . . . . . . . . . . . . . . . .  61.>,844 of best material. Made In lots of tOO 
��:i�

r
b����'e��'t�'�('���:��ism: r:: 'P: ·V·aiiquet.: �lZ:� ��

e
f��o��i���n�,m::�t�

e
s&l

i
�'i;u���: MUSiC rolls in self playing instruments, mechan- Made for Gas or Gaso i int. Also Hori-

Nei�U'e�Oc.
d
���.".

g
i>i�.'.i.·. �.���.�I��.� : : : :  : : : : : : : : : :  gtg:� zontal Engines, 4 to 30 borse power. 

��7rE�rJ.
b
l�';,"A�dl�: .. 

H
.
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�
i
�.�� : : : : : : : : : : : : : : : : :  �tU�? F G .  C O .���ri�:;; ��et:�t��t���:·

G O  Ordnance. electric firing device for, Dawson & Branch, 38-D Dey Street, New York City. 
STANDARD WORK ON M.AGIC ore�

u
. e
C
t��

a
�i;,;r;'.tU. 'S 'iOj.

.
tre;':ilrig: 'T':C

.
�a�ey: : : : : :  �{NM EVERY  FARMER .Interested In EDsllage 

I 
Package for boldmg hquor, G. H. Ricke . . . . . . . . . . .  616.012 sbould Investigate t.be 9" CIrcular of Contents and sample Packalle, sealed, W. B. Tbomson . . . . . . . . . . . . . . . . . . .  616.0.37 CALD WELL CYPRESS S I LOS ' 

illustrations free upon request. Packmg ring. J. S. Raworth . . . . . . . . . . . . . . . . . . . . . . . . .  615.902 I om 
" 

Pad. See Sboulder pad. TLey last a lifetime. lllustratea Catalog ..... Free IDI ."."" Pamt, C, E .  Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �\I!.0!7 W. E. CALD WELL CO. 
. ill 

1 8 9 8 E 0 I T I O N . �
amt allltator. C. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  61�,(15� 1 211' E. Main St., Louisvihe, Ky. 

p:g:� �g:tP��
d
�
r
ac1iin!· ��:�1ment: Vi: Ii: w ai� 615/rd6 

EXPER IMENTAL SCI ENCE paP�
o
�·.;;b;;.Bir;g . .  m;.citiiies; aut;;m;.tic . .  .;top ·at: 

615,929
, 

THE IMPROVED 

tacbment for. J. A. Prince . . . . . . . . .  : . . . . . . . . .. . . .  615,900 MARl  N E E N G I  N E  
By GEO. M .  HOPKINS. 

20th Edition Revised and Enlarged. 
9 1 4  Pages. 8 2 0  I l l ustrat ions .  

Paper feedmg machlne sheet separatIng deVICe. We are the oldest butlders and J . J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,889 gllarnntee superi rit '1' Paper feed.ing machine sheet separatintc device, . UndArs in one CaSPing:' oc:t?p��; J. r. WIIJetts . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616,043 less space and wei h I f It Paper feedmg machlne sheet separator, T. C. power tha:t �n�
s 
e�

r 
tn: Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.817 made Can be d � 

Price $4 .00  in c l oth ; $ 5 .00 in half m o rocco , postpai d  Paper vessel, W. M. Kinnard . . . . . . . . . . . . . . . . . . . . . . . 610.716 eve� power i. 
u:e I

W
ed

er-

�:�:�:�h 
r
:��

i
�:a��� t�¥���aI�in� :s���as ·w· 

616,014 Either .BtatAon:ry
q
�: m·e.-

THIS is a book full 
o f  interest and value 
for T e a c h e r s ,  Stu­
deuts. and 0 t h e  r s  
w h o  desire t o  impart 
or obtain " practical 
. k n o wledge of Phys­
ics. This s p l e n d i d  
work gives young 
and old something 
worthy of thought . 
It has i n fl u e n c e d  
thousands o f  men in 
the choice of a career. 
It will give anyone, 
young or Old, infor­
mation that will en· 
able hi'll to eom l)re- I 
hend the great 
provements of the 
day. It f u  r n  is h e s  
suggestions for hours o f  instructive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

G. MacKendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . .  : 616,001 �;gke l\i��f�e
no �eat, .no 

�C:��:�:����:l �g�gg���'a�d �����:
r
:a

n
me: A: 615,970 eer required. S� f���: 

Eicbengrun .... . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . .  610,825 SINTZ G AS ENG I NE CO., G rand Rapids,  M ich. , U .S.A. 
Pbonograph-cylInder cabInet. E. U. KlIlsey • . . . . . .  615,856 
Pbotograpbic developer and process of develop· . . N EW STA N D A R D "  BATT E R I ES • 
Plc���e £-,;�';,�:

s
i�:i: iiruce : : : :  : : : : : : : : : :  : : : :  : : : :  : : :  ��g::: Adopted as " Standard " by U. tl. Gov't. 

Picture lifter and banger, H. H. Draper . . . . . . . . . .  615,962 Imitate<! but 1I0t equaled. Manufactured 
Pilot burner, W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . .  610,706 specIally for Medical Apparatus, Dental Sur-
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A 
Pipe jOint, W . l. Reich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.011 
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Pipe wrencb , W. Tyack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,926 No. 2 sent anywhere at '2 a dozen. Money 
Plaited fabric, J. D. Hatcher . . . . . . . . . . . . . . . . . . . . . . . 610.985 back if not satisfactory. WM. ROCHE, 
Planter, corn, J. F. Amos, Jr . . . . . . . . . . . . . . . . . . . . . . .  615,Y4� Manufacturer, 25!% Greenwich St., New York. 
Planter, corn. G. C. �'

I
agg . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,83., 

�1���
e
�it��i��

c
��'r:v·e�:it\����C: RObiosoii.: : : : : :  11i:� 

, Plow or cultivator standard and coupling, Fa D. 
Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,786 

Plumb. J. L. Balser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,7Rl 
Press. See Printing press. 
Press. S. J. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.769 

��:g�:�� �!��.
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Prlntln" press, bed and cylinder, C. Potter . . . . . . . 615,697 
Pro8pectmll tool Rnd drill ,  J. IIradley et al . .  . . . . . .  615,794 

If so, we can SUPPlY you. All sizes 
m o unted and u n m o u n ted, always 
kept in stOCk. R�member, we make 8 
specialtyof selecting stones for an spe­
Ctal purposes. r:r Ask tOT catalO{1tU, 
The C LEVELAND STONE CO. 

2d Floor, W i l s h i re ,  C l eveland, O . 
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T H E  SC I E N TIFIC A M E R ICAN ��g:g!�g,P.fc��:.
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� Pumps, automatic relief vlllve for. W. P. Dallett. 615,812 

y�1 0��� II � or R;�; I�t: Not; & � I 
Punch. pocket cbeck, J. H. Burton . . . . . . . . . . . . . . . . . 615,1i77 

1 (! II �rll!tI Puncbing ball. R. W. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . 615,700 
I , i  i6�  iii �:fl�ay
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�;'Ylor . . . . . . . . . . . . . .  610,762 

every machine shop wil l commend our 
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EDUCATION Thoulands haft 
been helped to 
�tt���8 P:k!J:b 

onr sTotem of BY M A I L  i n l t r n ctiOD 

$2 A MONTH pyo for a College Ednc.tion at Rom .. 
"',COO Students and Graduate8. 

Vlrcula. FREEa State .abJect you wt.h to "tael,. • 
THE INTERNATIONAL CORRESPOND ENCE SCHOOLS 

Box 942, Scranton ,  Pa. 

lBarn the�atcn Trade 
JEWELRY and ENGRAVING. 

Address PARSONS' I NSTITUTE,  H o rol oglcal Dept . .  

Brad ley Po lytech nic  I nst i t ute, PEORIA,  I LL. 

B LI!c"lcalEE��IPe!!}.C�h\rou! q!t�!I�n� 
Ni"ht couroe. #50. Day course, WI. �tudents 

received for Special Instruction at anf, time. 
L o u i s  D . Bl iss, Pr in . , 7 1 1 1 4th St . . Was I i ngton,  D.C. 

-�--�- limim 

-AND-
CUTTI NG·OFF MACH I N ES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Stearn FIt.-
�I':� �1�':;r�

in
���l:

i
��J'm:,; 

wni1Jll'I'sallll aclcnowle<l{/fd, to be 
THE BEST. arSendjorcatalog. 

T H E  ARMSTRONG M F G .  CO. 
Bridll'eport, Conn. 

PEPSALT 

1 2 ,500 R ECEI PTS.  708 PAG ES.  �::l::� 
g
:;�e,

T
;.�o������ · 'iiem'ardiii ' &; "Patte: 

015,681 

$ 6 . 5 0  . I naude . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610,787 

over machine, equalizing the weight. 
Within the cones are compound gt,'ars J{iviI!g SiX changes of speed. Gears requIre no extra space, and arp- pro-
tected from dust or accident. Chasers Indigestion has no terro ... for him I 
��&':,�f��e�e�
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� �f:h�����g; That salt-shaker Is lIUed with Pepsalt. I n
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Price, $ 5 .00 In C loth ; $ 6 . 0 0  I n  Sheep ; 
Half M o rocco. Postpaid . 

T\�o�� h��(�\! 
b""11 on the ma r­
ket for ne. I I · I.\' 
� i x  years, and 
t h e  ' Iem .. nd I'ol' i t  
h a s  bee n s o  great 
' hat twelve edi­
t i o l l s  have been 
calle,l for, 

The work may 
be regarded liS 
t h e  product of 
the studies and 
p r R c t i c a l ex­
perience · of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor­
mation llivcn be­
ing of the high­
est val ue,arrang­
ed and condensed 
in concise form� 
convenient for ready use. Alm ost. ( 'very I lHj U ' ry 
that can be thought of, relating to formuhe useL! 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost. any branch 
of industry will find in this book much that 
is of practical value in their respective callinJCs. 
Thnse who arc i n  search of independent business 
or employment, relating to the home ml\nufacture 
of salable arHcles, will find in it hundreds of most 
excellent suggestions. 

� Send for de...c.riptive circular. 

Rake. See Hay rake. 
Rand formin!< machine. C. B. Howard . . . . . . . . . . . . .  615,708 
Refrillerator. G. L. Wyman . . . . . . . . . . . . . . . . . . . . . . . . .  615,942 
ReJl'istering device, J. Alexander. . . . . . . . . . . . . . . . . 615,779 
Hiffie, C. �'. Gay . . . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . .  615,840 
RIng. See Packlnll rIng. 
Roller. See Embossinll roller. 
Rope grip, J. R. Drackett et aI . .  . . . . . . . . . . . . . . . . . . . .  615,822 
Rotary engine, C. V. Flte . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6t5.1Ja.1 

I ���:�� :��i��: r:li. �:�:��
e
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: : :  : : :: : :  : : : : : : : : : :  : : :  �R:.Il 

. Roundabout, C. Vollmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 616,041 
Rubber cement tank, S. Ross . . . . . . . . . . . . . . . . . . . . . . . 616,016 

i Ru
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.l'.°l���"a�.f� . . m��J�{ 615.8M 

, Hample holder for boxes, drawers. etc .. N. M. 
san����e:���'I :'appiiraiiis for ' cieaniiig ' or ' 8e'p� fjI5,'i�5 

aratlnll, C. S. Barnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61,1,6b7 
�ash, combined slicHr1g alld sWInR'ing, R. Adams .. 615,777 

�::g �::���:�: �: 'i: �r.:�
t
�ri;'·", : ·. : : : : : : :  : '. : : : : : : : : : : :  g��:� 

Sashes. means for fastening panes of glass in 
window, F. Sa"ebieJ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 610,700 

�aw, cross cut., J .  H. Carse. , . . . . . . . . . . . . . . . . . . . . . . . .  615.805 
Saw guard, G. A. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.833 
Sa.w Ret, R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.798 
Saw setting machinp, W. Clark . . . . . . . . . . . . . . . . . . . . . 615,96;\ 
Saw tables, automatic stop gage for cut. of!, S. S. 

Inllman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,!l91 
Scale scrapin" device. W. M. Reed . . . . . . . . . . . . . . . . .  616.010 
Scale, smal l ,  M. G. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . .  615,\137 
Scraper. cotton, G. L. Muckleroy . . . . . . . . . . . . . . . . . . .  610,875 
Screening a·pparatu8. H. E. Sturcke . . . . . . . . . . . . . . . .  616,033 
Seal trap. liquid. L. K Stanford . . . . . . . . . . . . . . . . . . . .  616,()2;i 
Seat. See Tu b seat. 
Separator. See Wheat separator. 
Sewing machme, J. A. Sanford . . . . . . . . . . . . . . . . . . . . .  615,752 
Sewlnll machine binding attachment. J. H. Clark 610,678 
SewinJ{ machine. carpet. Wheaton & Wagor . . . . . . 615,936 
Sewin� machines, etc .• fan attachment for, 1.'. J. 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610.802 
SbRrpener, boe, Foster & Miller . . . . . . . . . . . . . . . . . . . .  610,687 
Sbingle sizer and edger, J�. Fox . . . . . . . . . . . . . . . . . . . . .  615,69.'3 

piDJ< machine. ar Sf1Ut jor Catalogue. It · cures and prevents Indigestion. 
THE MERRELL MFG. CO. . ;;;;�:::;;;;;;;�;.;;;;;;;;;T�O�L�E�D�O�,�O�H�I�O· I P E P SA L T Is the best of table salt, Into 

every graln of WhICh IS incor .. 

I porated digestive substances natura] to the stomach. 
.: . Fill your salt-ceJlar witb PEPSALT and use It In 

��t!����!I."'!lIiI1!l! . I place of salt at your meals. If you bave Indigestion, 
your stomach does not supply the necessary amount of 

I the dissolving or dl�estlve JuIces. PEPSALT taken 
In place of salt at l'ourmeal. makes �ood tbl. deOciency. 

, as you take wItb every mouthful of your food a similar 
substallce to tbat whIch is reqnlred and at the rlllht 
time, and your Indigestion Is a thing of the past. Send 
for sample in salt· shaker bottle and try it. Price 26 
cents, po.tpaid. 

THE VA UPEL SAMARITAN CO. Simpl�x Cim� R�cor"�r 48 Sheriff St . , C l eveland, Ohio. 

So named because it is simple in c:n- I P E PSALT C U R E S  A N D  

struction, simple in operation and simple P R EVENTS I N D i g ESTI O N  
of record. Saves maximum of time with • • 
minimum of labor. Registers by the push Print Yo Own Circulars 
of a button-nothing more. One hundred �:.':.I

n
:f� �I

Set d;g� 
men can register in one minute on one Re- boy combine business 

d Ad d I with amusement and 
cor er. apte to arge or small con- grint tbem for you. 
c�rns. No ke�s, ch:e�ks, cards, tape or ink- g�"t'f,

d
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to
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rIbbon. For SImplICIty, compactness, dur- busines. men. A full 
ability and quick registration absolutely l�'i��i �t::g�
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without rivals. ��:Ii�? 
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FuU de8criptwn .tfYl' the asking. ASK NOW. ����
u
:50j�I�. i!: 

H eywood Brothers & Wakefield Company, yette St., BaltimorE>. 

A ��MPLETE EtE�TRI�AL LI�RAnY 
Sboe case, sample, G. F. Biggs . . . . . . . . . . . . . . . . . . . . . .  610,789 
Shoe fastening, H. Trinder . . . . . . . . . . . . . . . . . . . . . . . . .  616.040 1 95 CANAL STREET, N EW YOR K .  
�g��l�f.. ����

e
& %.;\·d�:��·::: .

. :::::::::::.i;1�}!42; �lg:� N. B.-l<'or prices, 8tate number of your employe8. 

By PROF T. O'CONOR SLOANE.  

AN I N E X PENSIVE L I BRARY O F  T H E  BEST BOOKS 
O N  e l ECTR I C I T Y .  

8�ow case, C .  F .  Biele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61;,788 
Show CR.e. tlcott & CRmerOIl . . . . . . . . . . . . . . . . . . . . . . . . 61;,915 
SiICn. advertl.inll. E. H. Scbild . . . . . . . . . . . . . . . . . . . . .  616,022 
Signal . :;ee Ra.ilway crossing signal. Railway 

time siJ,lllal. 
�kirt. biCyclA. H. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.026 
Smoke bleacher dond !!loot trap. E. F. Preston . . . . .  fH5.74a 
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Comprl9ing live books, as follows : �g�?��T:..
nd

J�n��n �P�.;���.
n . . . . . . . . . . . . . . . . . . .  616,(f.!() 

Arlthmetlc of E l ectricity, 1 3 8 pages.  - S 1 . 00  Square. bevel .  n. H. Clymer . . . . . . . . . . . . . . . . . . . . . . . .  615,806 
E l ectric Toy Maki n g ,  1 40 pages, 1 .00 Ste'fu��t;,a:;i;�

s .for c���i
.
ng: .

e
�
c
:
,
. ��.�. �.����

u
.��: 610.741 

How to Beco m e  a Successfu l E lectriclan , 1 8 9 pp. 1 .00 Steam en"ine. Sackett & Huhn . . . . . . . . . . . . . . . . . . . . .  610,912 

Standard E l ectrical Dict i onary, 6 8 2  pages . 3.00 �i�!g: t����'J������
i
��E�·.pb��:,,�·oii: : : : : : : : : : : :  �lN� 

E l ect ricity S i m p l ified,  1 5 8 pages, 1 . 0 0  Stoker. mechanical . J. F. Pool . .  . . . . . . . . . . . . . .  ; . . . . .  HI6.009 
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PA LMER Stationary 
and Marine Gasoline En­
�nes and LanncheskMotor 
ca:fl�s,

En�n'::�ln 
nll�� 

irkles. Send for catalog. 
MIA N U S, CONN. 

� Perf'ect &D4 PractlCIII Type Writing X""hlnefor onlyOn DOLLAR. Exactly like cut : rogo tar Rem Ington Type ; doeube 
;:�� l�rJ�
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ee

t. ;::f��:: lllg roll; ueee copying inlr: : In rlilet tt doee atr':,the work 0 t .  
high prtced macblne. Speed, 1& to 2& worda a minute. 8tH, 
I x4:r.' In. : weight, 11 oz. Batt.(flCtloD guaranteed. Price S 1 .00. POIItage tile, Est ... BORT. >t. O{QER80LL .. BRO,. �3 ., 67 Cor\1&ndt st.. Dept, Iio. 147. NEW YORI CITy. 

IT The above live books may be purchased singly Stove, heating. S. Holm"ren . . . . . . . . . . . . . . . . . . . . . . . . 615.987 1 
�!t:s�.

oI�'�.;vo����'!.�
e
1���b �r::��aV:J. ���; S (oung . . : . . . . . . . . .  · · · ·p . .  G· · · · j · · · :· · · · · · · · · · · · · · 61�.74� PA LMER BROS., 

'!('SO i llustrations. or Send for fuji table of con- T���geS���:;g��� ��g:eni ta';:'� er . . . . . . . . . . . . . . . .  610,697 1 --
------------------------------------------

tents of each of the above books. , 'ranning bides or skins. J. H. Curling . . . . . . . . . . . . . .  615,969 1 �PIERCE VAPOR· LAU N CH ES 16 to 20 � 
M & C P ! 1'elepbone swItchboard . T. F. Abern . . . . . . . . . . . . . .  616.046 . Feet, . :!!!a!!!!!I!!!!!!!!II==:;;:j;I;'� U N N  0 . ,  U BLISH ERS , · 1'hermocauter l\'ncet, W. H. Beacb . . . . . . . . . . . . . . . . �1�,784 

$ 1 5 0 A N

.

D U P. 1 4 Ft . FI S H I N G LAUNCH" J;. :.-
Olllee of the SCIENTIFIC AMERICAN. I ��fJl�g���f�!: b: ��'k�·n�e�����·:::::::::. : : : ·. : : : . �15:= 1 _STATIONARY AND PUMPING ENGINES. -- , . .,... &'"'''''< 

I Tie. See Necktie. Railway tie. .e pr Send Iqr CatalovUt StaUng S4u. " - , .. �, 
a6t BROADWAY. N EW YORK. · (� cm llClQC 4l6)  PIERCE ENCIN E COMPANY n N. nTH STREET. RACINE- W IS. 

© 1898 SCIENTIFIC AMERICAN, INC.




