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NEW YORK, SA'rURDAY, MAY 20,1899. 

" MAGAZINE SCIENCE." 

The l iquid air contro versy-if controversv it can be 
called, the storm of criti .c ism awakened by 

'
the offend. 

ing article bearing entit·e ly
· 

in  one direction, thou
'
gh 

with varying strength-has prod uced some of the most 
l ucid and every way ad mirable articles that have ap· 
peared for many months in t h e  technical press. 

The immediate and wholesale and wholesome wav 
in which thA new-born heresies were scented o u t, ru� 
to earth and slallghtel'ed, is very sign ificant, for i t  
shows what a complete mastery science has obtained 
in the domai n of reason, and wi th  what jealous care 
she guards her own.  This  policing of th e h igh ways 
and b yways of scientific thought is one of the pri me 
obligations imposed u pon scient ific journal ism, which 
not only pledges itself to keep its  reading col umns ab
solutely free from matter that savors of t h e  " fake, " 
or that cannot stand on its own merits, but it is forf>ver 
bound to detect and expose such lllatter, i f  by any llI is
chance i t  should force an entrance. 

One of the most tren chant articles, traceable in
directly to the liquid ail '  d iscussion,  that has cO llie 
under our notice , appears in a recent issue of " The Lo
comotive," u nder the title " Magazine Scien ce." The 
writer is  of the opinion that al l  science lllay be divided 
into " science that is so and science that isn't 80," the 
first division appeari ng i n  treatises w ritten by eminent 
men and in articles that appeal' in high class scientific 
journals, while "beautiful  examples of the kind of 
science t hat isn't s6 " can be· fou·hd in n e wspapers and 
many " popu lar" books. The writers of these books 
think that .. that lllythical individual , 'the average 
man,' can not uuderstand the real facts of nature, and 
they appear to t h i nk i t  necessary to tone down those 
facts and smooth them off and fix them up and e luci
date them by 'popularized i l l ustrations ' that are more 
or less inaccurate, u n t i l  their books, when they are 
completed, contain llIuch of the second kind of science, 
that is, much of the science that isn't so." To these 
two broad classes the writer in "T he Locomotive" would 
add an intermediate d iv ision, or  su b-class, "so as to 
incl ude the scie nce t h at is  almost Sl), b u t  not quite." 
FOl' science of th is  ki nd the llame .. Magaz ine  Science" 
is proposed, and it is stated that while magazine science 
Illay degenerate into the kind of science that is not so, 
it  seldolll rises so as to be in  the class that is so. 

We think that whi le  the three-fold classification of 
scientific l iterat u re given a bove is well made, a broad 
distinction should be recognized between the purvey-
01' of science that is  not so, as represented by the 
"yellow" element of the dai ly  press, and he who 
pri nts magazine science that is almost but not quite so. 
For the first sins by intention,  and faidy revels i n  
its exaggerations and distortions o f  the t r uth , whereas 
the latter is  marked by an honest intention to state 
'the  facts and only fai l s  th rongh ignorance or incom
petence, or an underesti lllate of the abi l ity of  the lay 
reader to fol low a line of simple scientific description. 

The average dai l y  press reporter (there are a few 
gen t lemen engaged on  certain h igh class daily journals 
to be excepted) approaches a scientific s u bject cari ng 
very l i ttle whether his dishing up of scitonce belongs 
to the is so or not so class, pro\"ided it is sufficiently 
lurid and sensational, and amenable to the artistic re
quirements of "scare head" type and the broad 
blotches of i n k  w h ich answer for the  i l lustration end 
of  yellow journal i sm. To h i m  science is nothing if it is  
not sensational; it i s  i ndeed a vast and frui tful hunt
ing ground where game of the " three to ten " variety is 
the obj ect of his d i l igent and only too successful  quest. 
T h e  idea of i nvestigating a scientific subject for the 
purpose of separating the true from the false, and giv
illg" the publ ic  the facts for which they pay, is so sub
vPI'sive of the first principles of ye llow jo urnalism as to 
he to its average reporter absolutely u nthinkable. 

It  is undoubtedly true, speaking of magazine science. 
that i n  the attempt to "write down " technical and 
scientific subjects to the level of the average lay reader, 
many magazine contributors are led i nto phraseology 
and symbolism that is needles�ly pueri l e, and deroga
tory to the dignity of the subject. B u t  we mllst re
member that ip all jou rnalis m there is nothing more 
difficult than this art of expressi n g  !<cientific fact and 
reasoning in the simple terms and objects of everyday 

life. Tyndall could do it, witness his H Heat considered 
as a Mode of Motion," while Huxley was and is with
out a peer in this respect; and though it  is hopeless, 
and lllay be d isastrous, for the average scientific writer 
to attempt the kindergarten style which "'l'he Locomo
tive" condemns, we bel ieve it should be the aim of al l  
writers of populal' science to state abstract truth or 
explain i n tricate processes or  construct ions i n  the very 
simplest terms and sen tences with which their know· 
ledge of the Anglo Saxon language can supply  them. 

e • • 
THE ELECTRICAL EXHIBITION, 

The exhi b ition opened at Madisun Sq uare Garden, i n  
t h i s  city, on  Monday eveni llg, May 8, 1899, under the 
auspices of the National Electric Light Association .  
'r he association also holds i ts  annual convention this 
year at the Sll-me place, d uring the present month. 

On the opening night several exhi bits were not in 
place, but  there was enough to intel'est the visitor. 
Governor Roosevelt opened the exhi bition by sen ding a 
signal over a special Postal Telegraph wire from Albany, 
New York, telegmph i n g  also a congratulatory m es
sage. President McKi nlp), also sen t  a sillli lar mes
sage. T h ese were read by Senator Chauncey M. Devew, 
and were fol lowed by his  opening address, given in his  
usual  entertain ing way.  He allu ded to the progress 
made in w i reless telegraphy d u ring the past year, pre
d icting that the t ime would probably come when 
ocean l in ers would h ave the news of the day tele
�raphed to them each day w h i lE' on the i r  voyage over 
the Atlantic, or they cou ld  report at once to their home 
office any accident that might occur. The possib i l i
t.ies in this l ine WE're endless. Electricit.y, h e  c lai med, 
did everythi n� for us, and d welt particu lar ly  on its 
use in  the pract ice of medicine, referring especial l y  to 
the Roentgen discovery. 

He contrasted the way the news was com m u n i cated 
during the Revolution with the rapidity of the way 
it was received.d u ring the Spanish-American war; how 
the lIe ws of Dewey's great viCtOl'y was flashed to the 
United States 6,000 Ini les away before the silloke of the 
gun� in  Mani la  Harbor had disap peared. He described 
the advances made in the use of electricity for trans· 
portation p urposes, how rapidly it  was supplanting 
the horse, cable and even steam po wer, an d rellJarked 
that in previous years he had walked to these exhibi· 
tions, but on t h is night he was brought t here by an 
electric automubile. 

Electric vehicles fnrm the lead ing feature of the exhi: 
bi tion, and occupy about ha.lf  the floor space. There 
are t h ree Western exh i bitors against two Eastern, 
and the sty les vary somewhat, those of the Eastern ex
h ibi tors being rather more solid and symmetrical i n  
appearance. 

The single-seated runabout, for two persons, is the  
most popular style . N ext is the" Stanhope," for phy
siciilllS, provided with a col lapsible top. Lad i es' run
abouts are also a new style,  and two-seated traps and 
surreys for foul' persons, of neat and .light construction, 
may be seen, whi le  the electric coupe is a handsome 
and serviceable vehicle.  Deli very wagons are also con
spicuous for t heir sol id ity and com pact n ess, and one 
exhibitor sholVs an electr ic  emergency wagoll, designed 
similar to fire patrol wagons, but for use in a n  emel'
gency i n  case of an accident on a trolley road. 

In the heavy vehicles, power from the e lectric mo
tors is applied to concentric [gear wheels attached to 
the spoke5 of the wheels, b u t  in the l ighter grades lal'ge 
gear wheels, keyed to the ddving shaft, are used, pro
tected by a light m etal casing. 

The claims of the d ifferent makers, as to how far 
the vehicles w i l l  travel on  one charge of the storage 
battery, vary from twenty·five to sixty-five mi les, ac· 
cording to the character of the roads. Little is said 
as to construction and care of the battery, each 
manufacturer claiming a specialty of his o w n  i n  
that respect. Each vehicle is  equipped wi th  the 
usual control ler, brake, and electrical measuring i n· 
struments, one style bei ng supplied with a recording 
meter, for registering the quantity of current  used. 
All of the vehicles are as handsomely finished as any 
horse vehicle. 

Next in  importance is the exhibit of the Ball & Wood 
Com pany at the further end of the room, where there 
is  erected in operation a compact 300 horse power 
duplex com pound non-condensing engine for driving 
two direct-connected generators. A smaller type of 
engine with generator also adjoins it ; both run re
markably quiet and uniformly.  Near this exhibit  at 
the east end of the hall is an interesting show of elec
trical heating and cooking appl iances in gl'eat variety, 
and a separate exhibit of an electric incubator by the 
Bausch & Lomb Company. On a small electrically 
heated sand b ath was an egg covered by a glass cover 
havin g an aperture about half an inch square cut 
through the shell. With i n  could be seen the shape of 
the voung chicken which sJ:ould come to l ife in about 
thre� davs. The remarkahl v u n varving degree of heat 
obtain ed by an electric cur�ent of

' 
u n iform poten tial 

pl'Ovides a perfect means for �uccessful  egg hatching. 
The New York Telephone Company have an exhibit 
of stannard tl:'lephone equipments, and near their 
stand, close to the ulain entrance, is an exhibit <;If the 
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application of electric motors by direct connection to 
various kinds of machinery, such as lathes and grind·  
ing wheels, by the  Bullock E lectric Motor Company, of 
Cinci n n ati,  0., and the Ni les Tool Works of the same 
State. Neal' thi8 en trance the College of Electrical 
E ngineeri ng has a booth where novel electrical experi· 
ments are carried un. There are several exhibits of 
electric incandescent and arc lamps, also of insulated 
wires and conduits. 

In the north gal lery is an interesting exhibit  of a 
field telegraph and signaling apparatus, a lso helio
graph iustl'U ments, installed by the Un ited States Sig
n a l  Corps of the War Department. The search ljg h t  
frolll t h e  destroyed Spanis h cru iser" Vizcaya" i s  also 
on exhi b ition, and a fe w other rel ics. Prof. Hen ry's 
original electrical apparatus, loaned by the Smithso· 
nian Institution, is also to be seen.  The U nited States 
Weather Bureau exhibits a ful l l ine  of meteorological 
instruments. Not far from this is a h istorical group of 
electric arc l ights, sho wing the numerous i m prove· 
ments from 1854 to the present t i me. 

In the south gal lery is an example of wireless tele
graph y ; a tmnsmitter rests on one end of a sheet of 
glass about twelve feet long, and the receiver at the 
other end with a set of dry batteries for operating a 
tape-recording receiver placed i n  a local circuit. A 
large sheet of copper resting on the glass and located 
at one edge of each instrument and connected thereto 
by a single wire collects the electl'ical waves, which 
travel over the glass to the opposite end. The instru
ments are similar to those i l lustrated in these colunl l l s  
some t ime ago. 

The util ity of elpctricity as an aid to the diver i s  
graphical ly shown i n  t h e  south basement, where a large 
glass· faced tank is erected, fil led with water in which 
fishes and turtles swim about. A woman diver dons 
the usual costume, heavily weighted with lead. and de
scends ben eath the s urface. She takes u p  and pets 
turtles swimming about; shows how the l ife l ine  is  
mauipulated, uses an electric hand searchlight for find
ing property, and communicates to friends on the sur
face b y  a telephone in the hellll et. Messages were 
q uickly sent, she writing them on a slate held in her 
hands u nder water, which she would turn outward for 
the audience to see. It is a very useful  object lesson on 
the art and appliances of  the diver. There is also on 
exhi bition in this basement, an X ray apparatus.  The 
middle basement has been decorated to appear l ike  a 
grotto, and the north baselllent is devoted to a d isplay 
of the application of electricity for the illuminat i on of 
theater stages and light effects. 

There i s  to be on exhibition a radiophone an d a pic· 
ture telegraph apparatus.  While the exhibition is not as  
com prehensi ve and varied as  it  might be, there i s  st i l l  
enough i n  a general way and in particular lines to 
make it of special i nterest to visi tors. 

.. Ie •• 
LOSS OF SPEED IN WARSHIPS, 

The almost universal practice of credit ing warsh ips 
with a rate of speed based upon their trial perform
an ces is  extremel y mislead i ng, at least for the general 
p u bl ic. The contractors who bui ld the ShIpS and the 
professional men into whose care they are handed over 
know perfectly well that the trial trip is a H grand 
stand" perforlllan ce, carried out  u nder speciallY favor
able conditions,  wh ich, in the n ature of th ings, ('an 
never be repeated d u ring the l i fetime of the ship .  Some 
writers u pon naval affairs have boldly acted upon this 
conviction, and always credit warsh i ps with a speed 
from two to three knots lower than t hey made on tria l . 

This  loss of speed is not confined to any one navy. 
It  is noticeable in greatel' or less degree in  the navies of 
Europe; it  has occurred in  our  own.  We al l  remem ber 
th e trip of th e  cO l llmerce-destroyer H Col umbia" across 
the Atlant ic  in the su mmer of 1895, in w hich the Navy 
Department determined to ascertai n what speed this 
vessel co uld  maintai n continuously and what l ikeli hood 
there would be of her bei ng able to overtake the fast
est ocean liners of the day. It took the H Columbia " a 
Traction under se\'en days to make the trip at an aver
age speed of 18'4,1 knots per hour under natural 
d raught ; yet the rated speed of this vessel un der forc
ed draught is 22'8 knots, or about 4� knots h igher than 
this  average. She was to have cOlupleted the journey 
under forced draught, but was unable to bring the 
coal to the furnaces fast enough to maintain the neces
sary steam pressure. 

In the running fight at Santiago the average speed 
for the 40 miles covered was from 12 to 13 knots per 
hour, and yet t h e  trial speeds of the ships that follow
ed up the ., Christo bal Colon" were for the H Brook
lyn " 22 knots, for the H Oregon" 16'8 knots, and for 
the " Texas " 17'8 knots. The H Brooklyn," it is true, 
had only half her engi nes cou pled up, but the" Ore· 
gon" and the" Texas " had everything going full  blast, 
and neither ship had been out of d ry dock more than 
three or fou r  months. Here we have a fall ing off i n  
the .. Oregon'> o f  4 knots, and i n  the . .  Texas" of 5 
knots in speed, and thi s i n  just the very kind of emer
gency for which forced draught in warships was de
sign ed. 

The same loss of speed was sho wn in a forced draught 
trial which took place on April 24 among the ships of 
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the squadron that has lately returned from southern 
waters. It was known two days beforehand that the 
trial would occur and that it would be made under full 
power and would last for four hours. The fastest speed 
was made by the "New York," the slowest by the 
" Texas." The original trial speeds and the speeds 
made on this occasion arE' as follows: .. New York," 
rated 21 knots, speed 19'2; "Brooklyn," rated 22 knots, 
speed 17 knots; "Massachusetts," rated 16'2, speed 14'8; 
"Indiana," rated 15'5, speed 14'0; " Texas," rated 17'8, 
speed 12'2. The falling off is therefore as follows: 
"Tilxas," 5-6 knots; .. Brooklyn," 5 knots; .. New York," 
1'8 knots; .. Indiana," 1'5 kGots; and" Massachusetts," 
1'4 knots. The best performance was that of the 

" New York" (always a most consistent vessel), for she 
had been eight months out of dry dock, longer, indeed, 
than any other ship, and her bottom was necessarily 
foul. '.rhe poor showing of the ,. Brooklyn" is attribut
ed in part to an exceptionally foul bottom, due to six 
months' service, and to recent changes in the engine 
and boiler room force, though it is hard to understand 
how these causes alone could account for the woeful 
disparity between the speeds of 22 and 17 knots. Of the 
battleships, the .. Indiana," which had not visited a 
dry dock for seven months, made a better showing than 
the" Massachusetts," which had left the dry dock only 
one month before the trial took place. It is stated, 
moreover, that the" Indiana" was able to use forced 
draught in only one of her boilers. It is claimed that 
t.he poor showing of the" Texas " was due in part to 
an accident to her machinery. 

N ow it is evident that the loss of speed in warships 
must be due to general causes which affect every vessel, 
irrespective of its style or nationality. The instances 
which we have quoted in our own navy can be dupli
cated in any other; and although in her latest ships 
England has very wisely adopted the natural draught 
speed as the rated speed, her older ships do not pre
tend to reach in service the - speed attained on forced 
draught trials. The forced draught trial speed is fic
titious, as we have said, for many reasons. In the first 
place, the conditions of the trial are uunatural and in 
the nature of things impossible of reper ition. The 
contractors are allowed to select the very best steam 
coal and place a gang of picked and experienced stokers 
at the furnaces. The coal is always carefully screen
ed and selected of such a size as will give the very best 
stea,ming results. Under service conditions, the coal is 
frequently inferior stuff, certainly not to be compared 
with the selected fuel of the trial trip; and the engine 
and boiler room force is continually subject to change, 
men familiar with the engines and boilers leaving and 
new Illen having to he broken in to their duties. Thus 
differences in coal and crew may easily account for a 
loss of from a knot to a knot and a half of speed. 

Again, it is a well known fact that warships grow 
heavier as they grow older. Numerous improve
ments are made from time to time, which usually in
volve the addition of weight in smaller or larger 
amounts, the draught of the ship growing greater 
year hy year. Auxiliary engines are added within 
and heavy bilge keels are attached without the 
ship. Old slow·fire guns are replaced by longer and 
heavier rapid-fire pieces, and this again involves a pro
portionate increase in the ammunition supply. The 
personal belongings of the officers and crew tend to in
crease rather than diminish in weight; so do the stores; 
and as for coal supply, it is an easy matter when pre
paring for a long cruise to cram into the bunkers, by 
.. close stowage, " a few hundred tons more coal than 
the ship carried on the trial trip. 

Of course, the most active cause of reduction of speed 
is the marine growths which, especially when a ship is 
in tropical waters, soon cover the submerged hull. 
This alone may be answerable for the loss of two 
knots of a vessel's speed, and coupled with the causes 
already referred to will explain the great disparity be
tween the speed of our ships as set down in the official 
tables and as actually accomplished under service con
ditions. The surest way to maintain some parity be
tween the trial and the service speed is to run the 
trial trips under natural draught with the ordinary 
commercial coal as used under service conditions, and 
to sheathe and copper all the warships of 2, 000 tons dis
placement and upward. We would then be no longer 
in the false position of having our vessels rated rat 
speeds which are from two to four knots greater than 
they can accomplish in actual service. 

•• e • •  

POTASSIUM CHLOROPLATINITE. 

A NEW AND SIMPLE METHOD OF PREPARATION. 

Photographers who use . large quantities of chloride 
of gold have long been in the habit of preparing it for 
themselves; and now that platinum printing and 
platinum toning involves the use of large quantities 
of a platinite salt, they would prepare it too, but that 
hitherto the process has been sufficiently complicated 
to be beyond their power. 

In a recent issue of the Bulletin of the Chemical 
Society of France, M. V�zes described a process so 
simple that it will be within the capacity of any one. 

Platinic chloride, P C., is as easily made as the or-

J citutific jtUttiCIU. 
dinary .. chloride of gold," hy simply dissolving spongy 
or scrap platinum in aqua regia, and evaporating to 
dryness by a gentle heat. To convert the platinic 
into the platinite salt, to remove the extra two atoms 
of chlorine, Mr. V�zes adds to a quantity of water, 
considerably more than it can dissolve, even at the 
boiling point, of platinic chloride, and to the mixture, 
molecule for molecule, of neutral potassium oxalate, 
about 37 grains of the crystallized oxalate for each 
100 grains of the platinic chloride. 'When heated to 
the boiling point, the oxalate reacts on the dissolved 
part of the platinic salts; carbonic acid is evolved, 
and the solution from a yellow changes to a bright 
red. The undissolved platinic salt then begins to dis
solve, and if the telllperature be kept up, will alto
gether disappear, leaving the solution a deep bright 
red. 

The solution is now set aside, and if the evaporation 
has been sufficient, crystals of potassium chloroplat· 
inite, to the amount of 80 per cent of the theoretical 
quantity, will be deposited; while the addition of 
alcohol to the mothet: liquor will precipitate the rest. 

••••• 
THE PROPOSED UNIVERSAL DAY. 

BY LIE(-T. R. SCALLAN, R.A. 

If the government of the United States will but 
ratify the conclusions arrived at in Wash ington some 
thirteen years ago. it is possible that the 1st of Janu· 
ary, 1901, will witness not only the dawn of a new cen
tury, but also the inauguration of what has come to be 
known as the" universal day." 

This question of a common method of reckoning time 
is of very old standing. Sir John Herschel, the cele
brated astronomer, advocated the proposition strongly 
in his time, and pointed out the advantages arising 
from such a course, as well as the defects of the astro
nomical or sidereal system, but no governlllent was 
found bold enough to uphold the scheme in the face of 
the opposition of other nations, and until the present 
time, there has been no prospect of unanimity on the 
subject. The confusion and inconvenience resulting 
from the disparity in time all over the countl'y was 
recognized by the President of the United States as 
far back as 1884, when he invited the civilized govern
ments of the world to send representatives to an inter
national conference at Washington, to devise means 
and ways for the rectification of the existing difficulty. 
After a lengthy discussion, the twenty-five representa
tives who attended in response to the invitation 
adopted seven resolutions in all, practically unanimous
ly, most of which have since borne fruit. The first 
three related to the now established method of com
puting latitude and longitude, and the adoption of the 
Greenwich longitude as a prime meridian. The reo 
mainder were concerned in the unification of time, 
especially at sea, and the creation of a " universal 
day. " 

Naturally, the unification of time is more important 
to marinE'rs than to landsmen, as the intricacies of 
astronomical time, as laid down by the " N autical 
Almanacs " or Ephemerides of the world, are a con
stant source of trouble to the captains and others who 
take observations at SE'8. Still, landsmen who have 
dealings and telegraphic correspondence with many 
countries are often very much .. at sea" in conse
quence of the disparity in the time of day over the 
universe. 

The present agitation is designed to effect a remedy 
for this objectionable state of things, by establishing a 
common day everywhere, not necessarily to interfere 
with the local standard time, but to facilitate commu
nication on land, and calculation on the ocean. On 
land, for instance, in drawing up time-tables, railway 
companies have had to make allowances for over 
seventy differences of time between New York and San 
Francisco. The Washington conferees thought that 
the best plan would be to take the mean solar day, or 
civil time of Greenwich Observatory, in England, and 
make it the time of the world. The hours also should 
be altered to the Italian fashion, and run from zero to 
twenty-four, so that the confusion arising from the use 
of the terms A. M. and P. M. might be abolished. The 
majority of astronomers and practically all master
mariners have indorsed the proposal, but with the 
stipulation that such a change should only be made at 
a notable epoch of time; hence it is suggested that the 
first day of the twentieth century would be most suit
able for the inauguration of the scheme. 

The Royal Society of Canada is now endeavoring to 
revi ve the proposal in the interests of the maritime 
world, and has solicited the opinions of the various na
tions who publish Ephemerides. The reason for the 
seeming haste is that these publications, notably the 
.. Nautical Almanac," which ie nnder the supervision of 
the British Lords of the Admi1"alty, are usually got up 
for the press some three or four years in advance, so 
that it is high time to come to some definite decision 
if the almanacs of 1901 are to be altered. There are 
nine countries in all that issue Ephemerides, and of 
these the United States and Great Britain are the most 
influential. Of these nine, six governments have ex
pressed their approval of the universal day scheme in 
unqualifie(l terms. They are: Austria, Brazil, France, 

Great Britain, Mexico and Spain. The Lords Commis
sioners of the Admiralty in England have formally con
sented to the change if unanimity can be obtained, 
promising also the support of the British government. 
Germany and Portugal have not yet given a definite 
reply, but it is believe,l that the sentiments of the au· 
thorities of these countries are favorable to the plan. 

Our own government, however, has furnished a great 
surprise in this matter, as in 1896 a rathp-r adverse re
sponse was sent to the Canadians. President McKin
ley may now regard the matter in a Illore kindly 
light, and bestow his approval on what was un
doubtedly an American idea originally. With the 
change would be destroyed the romance surrounding 
the sidereal day. No longer will the facetious jour
nalist puzzle the uninitiated by declaring that he can 
publish accounts of events occurring in Europe •. act
ually hours before they happen, sir!" and that de
lightful tale of how Phileas Fogg won his wager to 
the very minute in "Round the World in Eighty 
Days" will be relegated to the musty shelves of obli
vion as a relic of barbarous antiquity. 

. .. ' . 

THE GATKMANN SHELL TESTED. 

The first of the two experiments with the new Gath· 
mann shell took place at Sandy Hook on May 9, in the 
presence of ordnance officers of the army and navy. 
The Gathmann shell employs for its bursting chal'ge 
guncotton in the place of powder, which had not 
al ways been satisfactory. Sometimes there is not suffi
cient gas generated by powder to burst the projectile, 
and this is particularly true in a.rmor-piercing shells. 
The great danger from the use of guncotton in shells 
is premature explosion. The inventor, Mr. Gathmann, 
believes that his projectile will not explode inside the 
gun and that it will not explode prematurely on load
ing it, and that the wet guncotton will only explode 
by detonation. The chief recomlllendation of the 
shell was that it could stand the use of smokeless 
powder as a propellant. In the experiment an old 15-
inch Rodman gun was taken to the beach and a very 
heavy charge of slllokeless powder was placed in it; 
then a 15·inch Gathlllann shell containing 82 pounds 
of wet guncotton was put in place. The gun was then 
taken to a hole twenty feet deep which had been dug 
in the beach and was lowered to the bottom, lying 
horizontally. An electrical fuse was attached and_ the 
bore of the gun filled up with sand and stone to in
crease the strain of the explosion on the shell. The 
officers and interested parties got out of danger and 
the gun was fired. It was shattered with the force of 
the explosion, which blew out a cavity in the beach 30 
feet deep and 25 feet in diameter. 

The work of digging for the shell was very severe, 
owing to the peculiar nature of the sand. The rem
nants which were found are satisfactory to Mr. Gath
Illann and his associates. The guncotton had been 
driven into the sand with such force that it was almost 
pulverized and, as it was recovered, �eemed to consist 
of about as much sand as guncotton. The breech end 
of the gun had been shattered and was found in small 
pieces for a space of 16 feet. The base part of the 
bronze shell was also found much broken in the breech 
end of the gun. It was bright on the inside, and this, 
when added to the evidence of the unexploded gun· 
cotton found in the sand, showed that although the 
shell itself had been broken by the explosion, and 
although the detonator undoubtedly exploded, the 
Gathmann arrangement for protecting the charge 
of the shell had worked perfectly. The muzzle end of 
the gun for 5 feet was broken into five pieces longi
tUdinally. A portion of the forward end of the shell 
was found about 31-2' feet frolll where the muzzle of the 
gun had been. The official report on the experiment 
will be looked for with interest. 

. .  ' .  

DEATH OF PROF. BUECHNER. 

The death of Prof. l<'rederich Carl Christian Lud
wig Buechner, the author of .. Force and Matter, " is 
announced. He died at Darmstadt, Germany. His 
great work is regarded by Illany European Illen of 
science as of equal importance with Darwin's" Origin 
of Species;" it was originally published in 1855, and 
has heen translated since into every language in 
Europe. In it the theory of the ultimate indestructi
bility of force and lllatter, which is now generally ac
cepted by scientists, was promulgated for the first time. 
The general principles of a complete philosophy in 
harmony with modern discoveries in natural science 
were first outlined by him. Prof. Buechner developed 
his philosophy in later works, and a few of their titles 
are the" Psychological Life of Animals," "Nature and 
Science," "Life and Light," .. Power of Hereditary 
Transmissions," .. Facts and Theories of the Natural
istic Life of To-day." 

Prof. Buechner was born in 1824 and became a 
doctor of medicine; he studied at Giessen. Strasburg, 
Wurtzburg, and Vienna. He occupied the position of 
professor at Tlibingen, but lost his position in con
sequence of his philosophical doctrines. He then re
turned to Darmstadt and resumed practice as a physi
cian. 

© 1899 SCIENTIFIC AMERICAN, INC.



A NEW HAY OR GRAIN RACK. 
A patent has been granted to John 'V. BrunH, of 

Westgate, Iowa, for a simple and strong box-rack which 
may be readily attached to or removed from the ordin
ary bed-rack of a hay or grain wagon, without employ
ing bolts or screws. 

Fig. 1 is a perspective view of the rack; Fig. 2 is a 
perspective view of a removable socket-loop employed; 
Fig. 3 is a section taken near the bottom of one of the 
uprights; Fig. 4 is a detaIl, showing the means for at
taching the upper ends of the front braces. 

BRUNS' HAY OR GRAIN RACK. 

The rack is provided with the usual sills, crossbeams, 
and longitudinal strips, placed upon the crossbeams at 
the ends. In order to hold the uprights of the vertical 
side-racks in place, socket-loops of the general form 
shown in Fig. 2 are employed, which loops embrace 
the uprights and bind the crossbeams, longitudinal 
strips and uprights firmly together. The socket-loops 
are easily removed or placed in position, and form a 
keeper for the uprights when in position. 

The side-racks are braced at the front by crossed 
brace-bars secured to the upper ends of the front up
rights by pins passing through the braces, through the 
uprights, and through metal straps attached to the 
braces (Fig. 4). The lower ends of the braces are se
cured to the crossbeams and longitudinal strips, also 
by pins. Short brace-rods support the rear ends of the 
side-racks, but do not interfere with the loading of the 
rack. 

... e . ..  

THE NEW LOCOMOTIVES FOR THE MIDLAND 
RAILWAY. 

The accompanying photograph of the first of the 
twenty locomotives ordered by the Midland Railway, 
England, from the Baldwin Locomotive Works, is of 
special interest. It is the first standard gage locomo
tive to be built in this country for the regular service 
of an English railroad, and unless the present signs 
are deceptive it will prove to be the introduction to an 
extensi ve trade in this d irection. American machine 
tools have already established themselves in the good 
opinion of the English engineers, and the sallie quali
ties for handiness and low cost will pl'Obably win for 
the American locomotive a similar recognition. At 
any rate, the forty locomotives now building for the 
Midland and Great Northern railways will have an op
portunity to show what they can do in competition 
with the standard freight 10COlllOti ves of Euglish make, 
and the test 

J 'itn tifi, �tutri,an. 
over each rail just in front of the leading wheels. 
As the English do not use the single central coup
ling, it was necessary to attach the twin " buffers " 
which will be noticed on the front and rear of the 
engine. Other minor differences are the brass top 
on the smokestack and the use of the Gresham steam 
sander in front of and behind the main drivers. The 
front sander connects with a sand-box on the top of the 
boiler and the other with a smaller sand-box located 
beneath the running-board. 

The really radical difference from American prac
tice is in the firebox, which together with the stay
bolts is made of copper. It is the practically universal 
English custom to use copper for these parts because of 
its durability, but its greater cost'goes to offset this ad
vantage, and is one of the causes of the increased cost 
of the English machine. The customary screw revers
ing gear is replaced by the lever, and to compensate for 
the absence of water scoops the tank will be of un
usual capacity. 

The leading dimensions are as follows: Cylinders, 
18 inche8 diameter by 24 inches stroke; wheels, 60 
iuches diameter; weight on drivers, 83, 100 pounds; on 
truck, 17,150 pounds; total for engine, 100,250 pounds; 
total for engine and tender, 179,550 pounds ; heating 
surface, firebox, 120 square feet; tubes, 1,246 square 
feet; total, 1,366 square feet; grate area, 16'7 square 
feet; boiler pressure, 180 pounds per square inch. 

The most striking features to English eyes will be 
the roomy and comfortable cab, and the method of 
carrying the tender on two trucks, the custom being 
to use six wheels on rigid axles. The cab will be cer
tain to commend itself to "engine drivers," as they are 
called on the other side, especially during the severe 
and stormy weather to which the railroads which run 
to the North from London are liable to be exposed in 
the winter months. 

••••• 
Tile Bacteriology of KUIll. 

It might be thought impossible on the face of it that 
there could be any bacteriology of rum, seeing that it 
contains nearly 75 per cent of alcohol; but according 
to the results of a very interesting investigation re
cently made by Mr. V. H. Veley, M. A., F.R.S., of Ox
ford University, and his wife, there does exists an or
ganism in rum which accounts for an apparent disease 
to which it is liable at times and which is known in 
the trade as "faultiness." The cause of this disease 
has long been unexplained, for it has never occurred to 
those concerned that it could be due to a microbe, 
especially as the strength of the spirit is only 25 per 
cent short of pure alcohol. The" faultiness" of rum 
is at once obvious when the spirit is diluted with an 
equal bulk of water, the diluted liquid either immedi
ately or after some hours becoming cloudy and de
positing on longer standing a more or less copious pre
cipitate or showing the presence in greater or less 
abundance of floating flocculencies. The micrococcus 
which has been isolated and identified as the cause of 

"faultiness" is a very interesting organism. It does 
not, however, appear to be pathogenic or toxic accord
ing to the results of inoculating a guinea-pig. Its 
survival in spirit-that is, in a liquid which has hither
to been considered to be one of the best materials for 
preserving anatomical specimens - is remarkable. 
Strictly speaking, however, the organism does not 
flourish in alcohol, but "in its gelatinous envelope, 
thus living as it were in a state of siege in its own 
castle, through the walls of which it can obtain its 
necessary supplies of food in the form of sugar while 
keeping out its enemy alcohol." No definite information 
has been obtained as to the original habitation of this 
peculiar micro-organism. The discoverers of this 
new micro-organism propose to call it provisionally 
Coleothrix methystes, from "oAeoS (a sheath) and 
luOvrJrris (a drunkard)-a nallle ingeniously suggested 
by a fellow of Corpus Chrbti Colle�e.-Lancet. 

will be made 
on a fair field 
and with no 
favor. 

,--- -------- ---- --- --

MAY 20, 1899 
AN AUTOMATIC SAFETY APPLIANCE FOR RAILROADS. 

An invention has been patented by Gideon S. Jeff
ries, of Reading, Pa., by means of which the applica
tion of the air brakes of a train can be controlled inde
pendently of the engineer, the invention providing 
means whereby a device operated upon by an obstruc
tion on the track opens a vent in the train-pipe and 
permits the air to escape to set the brakes. 

Fig. 1 shows the invention applied to a locomotive 
and used in connection with a semaphore arm. l!'ig. 2 
is a detail perspective view of the device carried by 
the locomotive. Fig. 3 is a perspective view of an 
obstruction for application to the rail. 

The air-brakes can be applied either by an obstruc
tion of the type shown in Fig. 3, or by means of an 
arched plate operated in conjunction with the sema
phore signal. 

The train-pipe is connected with the air-brake system 
and is braced to the truck of the pony-wheels. A 
bracket is secured to the train-pipe, which bracket has 
a supporting arm to which a. lever is pivoted. This 
lever is provided with a valve controlling a vent in the 
train.pipe, and is tilted by the obstruction on the track 
to open the vent in order to apply the brakes. A latch 
is provided which holds the lever in the position to 
which it has been tilted. In rear of the supporting
arm carrying the lever, a downwardly-curved arm de
pends, provided with a spring to form a yielding abut
ment to cushion the lever when operated by the ob
struction. The latch which holds the lever in tilted 
position is released by an arm operated from the loco
motive cab and is actuated by a spring to force it down 
upon the lever, another spring connecting the lever 
with the bracket acting to readjust the lever. 

If the various parts be in the position shown in Figs. 
1 and 2, the pressure in the train-pipe will be retained 
and the brakes will not be set. But if the obstruction 
shown in Fig. 3 be placed upon the track, or the arched 
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JEFFRIES' SAFETY APPLIANCE FOR RAILROADS. 

plate connected with the semaphore be lifted alongside 
the rail, the lever will be tilted as it passes over the 
obstruction, and the latch will be forced by its spring 
into engagement with a seat on the forward end of the 
lever. In this position of the parts the vent in the 
train pipe will be open and the brakes will be set. The 
parts may be readjusted hy the engineer to the posi
tions shown, by operating the connections which con
trol the arm of the latch, the lever being forced by its 
spring to its normal position, so that the vent will be 
closed. 

The device, besides being simple in construction, posi
tive in action, and operating to hold the train-pipe 
open as long as rjesired, possesses the merit of being 

readily applied 
to any locomo
tive. 

As will b e  
seen from the 
cnt, these en
g i n  e s differ 
very slightly in 
a p p e a r a n c e  
from a stand
ard American 
m 0 g u I, the 
only discerni
ble difference 
being the ab
sence of t h e  
bell and pilot. 
The former is 
not u s e d  on 
English roads 
and the latter 
is replaced by 
t w o  vertical 
gu a r d s ,  one THE NEW LOCOMOTIVES FOR THE MIDLAND RAILWAY, 

M. S ECRE
TAN, of Paris, 
the owner of 
t h e  famous 
Secretan c 0 1-
lection which 
was dispersed 
some y e a r s  
ago, is dead. 
After having 
made a large 
f o r  t u n  e in 
c o p  p e r, he 
1 cst his for
tune and his 
collection was 
sold. He was 
the owner of 
Millet's " An
g-elus," which 
sold for $110,-
000. 
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MAY 20, 1 8<)<). 
• PITK.I-liEAD FOlt HIGH-SPEED IIIACHINES. 
The pitman-head illustrated in the accompanying 

engraving is especially designed for use on high-speed 
machines and is so constructed that wear can readily 
be taken up_ 

Fig. 1 is a perspective view of the pitman-head. Fig. 
2 i� a detail showing a peculiar form of bolt used in 
connection with the head. 

The pitman-head is composed of a body and a cap 
integrally connected with each other at one side by a 
split-ring, so that the cap is spring-supported on one 

2 

�. 
JOHNSON'S PITIAN-HEAD FOR HIGH-SPEED 

IIIACHINES. 

side of the body. At the side opposite the split-ring, 
the body and cap are provided with flanges connected 
with each other by a bolt, so as to enable the cap to be 
swung toward the body i n  order to take up any wear 
that may occur in the bearing of the pitman-head. In 
order to lock the nut in place after such an adjustment 
has been made, notches are made in the nut as shown 
in Fig. 2, which are engaged by a linch-pin remov
ably held in an aperture in the bolt and passed through 
opposite notches in the nut. 

The bearing of the pitman is made In box-sections, 
secured to the head by set screws. Oil·holes in the cap 
and upper box-section permit the lubrication of the 
bearing and the wrist pin engaged by the head. 

The pitman head is attached to the pitman bar or 
rod by means of an arm secured or formed on the body. 

The inventor of thij! pitman· head is Walter Johnson, 
North Loup, Neb. 

• • • • •  
A COUPLING FOR THE AIR-PIPES OF RAILWAY

CARS. 
In the accompanying illustration we illustrate a 

coupling for train'pipes, which is so constructed that 

SINCLAIR'S TRAIN-PIPE COUPLING. 

its sections can be automatically connected, and which 
is so mounted that it can move vertical ly and horizon
tally without danger of the parts' separating. 

Fig. 1 i l lustrates the application of the coupling to 
two cars. Fig. 2 is an enlarged perspective view of 
the coupling-heads. 

Each coupling-head is provided with an inclined 
face having an inlet valve communicating with a tubu
lar shank. Opposite the inclined face Qf each head, a 
tapering hood is located, which is attached to the head 
and which has an inclination from its c('}Olnection with 
the hood laterally in an outward direction. Each hood 

J e itu tifie !tUtticlu. 
is also longitudinally tapered rearwardly, its front and 
rear ends being open. A spring-tongue is projected 
from the forward, contracted portion of each head. 
which tongue is laterally inclined in a direction op
posite to the lateral inclination of the hood. By this 
arrangement the hood of one coupling is made to re
ceive and guide the spring-tongue of the opposing 
coupling, the bearing of the tongues against the hoods 
being sufficient to cause the inclined faces of the op
posing coupling· heads to be held in close engagement, 
so that the inlet-valves will be in alinement. 

The tubular shank of each coupling has a branch to 
which the air-hose is attached, the communication be
tween the hose and the air· pipes on the bottom of 
the car being controlled by angle-cocks which may 
be operated either from a point near the ground or 
from the top of the car. 

At the rear end of the tubular shank communicating 
with the inlet-valve of each coupling-head, a collar is 
secured, which is attached to a bar. The bar and tub
ular shank are so held in hangers that the shank por
tions of each head may have vertical as well as lateral 
movement, in order to prevent uncoupling when the 

cars sway laterally or move vertically. The collars of the 
shanks are pressed toward each other by coiled springs, 
as shown in Fig. 1 ; and these coi led springs acting in 
conjunction with the spring - tongues of the hoods, 
maintain the relative positions of the vSl.rious parts. 

The inventor of this coupling is Millard F. Sinclair, 
of Humboldt, Tenn. 

• I • • • 
St u dents in Forestry. 

The Forester of the Department of Agriculture an
nounces that a few well  qualified men may find posi
tions as student assistants in the Division of Forestry. 
They will be assigned to practical field work. and their 
expenses will be borne by the government. which will 
also pay them $300 per annum. The students must 
have an excellent knowledge of botany and must also 
have some knowledge of geology , mathematics. phy
sics, chemistry, entomology. zoology, llurveying. etc. 
The plan will probably enable the goverlllmmt to 
get intelligent and fairly well equipped young men to 
do'the field work of the Forestry D ivision, and it is pro
bable that some time the services of the students will 
be turned to valuable account by the Departlllent of 
the Interior in its forest conservation programme. 

• • •  I .  
A WRENCH FOR TIRE-BOLTS. 

The annexed engraving represents a device intended 
for use in connection with the tightening and remov
ing of tire-bolts. one end of the bolt being engaged by 
one jaw of a pair of tongs to prevent the nut from rotat
ing, and the nut at the opposite end being engaged by 
a wrench which may be rotated so as to loosen or tight
en the nut. 

Fig 1 is a perspective view of the wrench. 
Fig. 2 is a det.ail view. showing the jaws of the wrench 

in partial section. 
The device is mounted upon two levers pivoted to

gether, so as to form a pair of tongs. One of these 
levers carries a single jaw, and the other a double jaw. 
The single jaw is provided with a threaded bolt, which 
is designed to engage the end of a tire· bolt, in order to 
prevent its turning. In the jaw-end of the other lever 
two gears are journaled. One gear has a hollow shaft 
forming a nut-engaging socket, and provided with a 
key-and-feather connection with the gear, the shaft be
ing therefore slid able lengthwise, and yet being free to 
turn. A spring engages tk outer end of this socket
shaft, to hold it upon the nut. The other gear has a 
shaft extending through the opposite jaw. which shaft 
carries a crank, by means of which the gears are 
turned. 

In using this wrench the jaws are llIade to embrace 
the felly; and the threaded bolt 
carried by the one jaw is screwed 
down upon the head of the tire-
bolt. the end of the socket-shaft of 
the one gear in the other jaw hav
ing previously been passed over 
the nut. On tightening the jaw
bolt, by bringing the ends of the 
tongs together, the pressure is re
sisted, not by the socket-shaft of 
the gear, but by the jaw. By rea
son of this construction the socket
shaft is not forced into the wood 
more than is necessary to hold the 
nut securely . 

If it be so desired, a receptacle 
can be hung from the double jaw 
in order to receive a nut after hav
ing been removed from a bolt. The 
wrench has been patented by Wal-
frid Larson. of Kingsburg. Cal. 

_ .•. • 
American Locomotive for 

�weden. 

The first locomotive manufactur
ed by the Richmond Locomotive 
Works for a railroad in Sweden has 
made her trial trip from Richmond 

to Newport News. The contract calls for a dozen en
gines, and work on them will be pushed at once. The 
locomotive has no bell. pilot or cowcatcher, all the 
railroads in Sweden being fenced in. 

... . .  � . 
AN IIIIPROVED PRUNING IIIIPLEIIIENT. 

A new form of pruning implement has recently been 
invented, which is well adapted to the trimming an n 
pruning of tree-branches. and which is provided with : .  
chisel to pare or smooth broken or jagged wood. 

Fig. 1 is a perspective view of the complete imple· 
ment. Fig. 2 is a perspective view of the cutter. Fig. 
3 shows a portion of the reach·rod. 

The combined pruning hook and chisel comprises a 
cutter-iron having a chisel-edge on its front portion, and 
a pruning-knife edge which is formed in the side and 
which coacts with a shoulder to cut the branch. 
This cutter-iron slides in the flattened sleeve of a socket 

SIITH'S PRUNING IIIIPLEIIIENT. 

on the handle of the implement. The inner end of the 
cutter-iron is formed with an aperture the shape of 
which conforms to the shape of the outer end of the 
reach-rod; so that the reach-rod and cutter-iron can be 
detachably connected. The reach-rod is flattened at 
one end to slide in the flattened part of the socket of 
the handle, and is provided with a nut at the handle
end. To deliver blows upon the stock or handle, or 
upon the nut on the reach-rod, a hammer-weight of 
convenient form for a handhold is used. 

In operation the pruning-knife edge is hooked over 
the branch to be cut off, with the branch resting 
against the shoulder opposit.e the knife-edge. By 
means of the hammer-weight repeated blows are struck 
upon the nut on the end of the reach-rod; and these 
blows are communicated through the rod to the cutter. 
For the purpose of smoothing or cutting away wood 
the chisel-edge on the front portion of the cutter-iron 
is used, the blows in this instance being delivered upon 
the handle. 

The implement is the invention of Isaac Smith, 
South Bend, Washington. 

• • • • • 
A TEXXS inventor has devised a simple shower bath 

which can be used where a bathroom is not piped 
so as to provide a fixed shower bath. It consists 
of an ordinary bucket with a double bottom ; the 
lower bot.tom is perforated for the purpose of dis
tributing water into fine sprays, while the second 
one has only one opening, which is controlled by 
a valve, the handle of which extends through the 
wall of the bucket to the outside. The bucket is filled 
with water and suspended on a bracket over the tub. 
The sho wer is then secured by s i l l lply turning the 
handle of the valve, which releases the water. 

. 
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A TIRE-BOLT WRENCH. 
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® orrespon Clence. 
More L igh t 0 11  t h e  Slllokeless Powder Q uestion. 

To the Editor of the SCIENTIFIC AMERICAN : 
The SCIENTIFIC AMERICAN of May 6 contains a let

ter from E.  J. Ryves, of London, England, relative to 
the recent wrecking of a 10-inch gun at Sandy Hook. 
The tenor of this com m unication is to the effect that 
this deplorable accident is  directly chargeable to in
herent faults of multi -perforated powder. This  attack 
u pon a bri l l iant solution of the smokeless powder prob
lem i n volves insin uations and charges that I cannot 
al low to pass by in s i lence. Those who are acquainted 
with the relations of the Maxim brothers have already 
read between the l i nes of Hiram Maxim's-I should say 
Mr. Ryves'-Ietter. But  the vast majority of your 
readers are ignorant of this fraternal warfare, and I 
crave your perm ission to place before them in the 
columns of your paper some facts that may convince 
them that our ordllance officers, though unprogressive, 
are not yet fit s u bjects for the attention of alienists, 
and that all knowledge did not desert this country 
when the plans of a certai n machine gun crossed the 
Atlantic. 

My claims for consideration in this matter rest with the 
fact that I aeted as assistant in  the experimen ts of Dr. 
Sch Upphaus and H u dson Maxim and as superintendent 
of  the com pany formed for the com mercial uti lization 
of the results of those experiments, which covered very 
ful ly the fiel d of smokeless po wdel·. As the inference 
from the letter in quegtion and an article in  the SCIEN
TIFIC A:\IERICAN SUPPLEMENT for May 6 inspired by 
Hiram Maxim is  that the SchUpphaus-Maxim powder 
was founded upon the early work of that gentleman, 
it  will be necessary to add some more secret history. 
H udson Maxim had u ndertaken to develop a smokeless 
powder torpedo gun system. Mr. Maxim associated 
with h i mself D r. Robert C. Schupphaus. To produce 
a progressive powder, Mr. Maxim h ad in view a tubu
lar powder, with a th i n  non-combusti ble or !'llowly 
burning cover. Practical difficulties Illade us discard 
the idea. Recal l ing Capt. Rodman's work with lII ulti
perforated cakes of black powder, multi-perforated 
grains  without covering were adopted, since mathe
matics showed that such grains cou l d  be made to ap
proxi mate the theoretical advantages of a covered 
tubu lar powder with regard to an increasing burning 
surface. 

But no smokeless powder formula of the day was 
suitable for the production of a satisfactory multi
perforated powder. New lines entirely had to be 
pursued. While Mr. Maxim gave his atteiltion to 
dies and torpedo guns, Dr. Schupphaus busied him
self with this problem with the most happy re
su lts, discoveri ng a suitable forIll ula, capable of wide 
variations to meet all i ntel l igent views, and a process 
for manufacturing commercial ly  that form ula into a 
perfect mu lti-perforated grain .  Later I brought out 
the " �egmental grain,"  relating to the llIost advan
tageous shape of the perforations, for which patents 
have been granted me in  the United States and 
Germany. This  history wi l l  d ispose of the impl ica
t i on that the Sch Upphaus-Maxim powder . may be 
t ntced to H i ram Maxi m  through H u dson Maxim's 
efu'l y con nections' with his brother. I f  H iram Maxim 
wou l d  but publ ish the retraction he made to Mr. Vick
ers of his firm con cern i n g  this point ,  his understudies 
might be lII ore gnarded i n  their statements. A word 
in regard to D r. Schtipphaus will not be out of place, 
for he  i s  a p ioneer in the American smokeless powder 
field. 'Vhen smokeless powders began to make a stir in 
America, h is i n v estigations were t urned in  that direc
tion, with the res u l t  that in 1890 he submitted several 
powders to the Ul l i ted States government. For the 0 '30 
cal iber gun, t hen in its experimental stage, t wo forms 
of guncottoll powders were offererl, representing ideas 
that have not been i lll proved u pon to this day. But 
the ignit ion of these w ith the primers i n  use provil lg 
very unsatisfactory, and the cry being for the h igh 
ballistics inberen t i n  the n itroglycerin powders, he 
produced such a powrler that gave su perior results in  
the  0 ·30 cal i ber  r i fle. H e  then took the ord nance office 
by surprise i n present i ll g  sa m ples of th i s  powder for 
the 8 · inch rifle. Satisfactory resu lts were obtained, 
but to n o  a\'ail .  

Ri p Van Winkle of the Ordnance Department turned 
in  for another sleep, with the result  that utter con
sternation ruled throughout the department when the 
adoption of the  Krag-Jorgensen rifle brought the real
ization that they had 110 American powder even in 
�ight for it ,  s ince the early inventors had retired per
manently i n  disgust from the field of small-arms pow
der. 

It was certainly premature u pon the part of Dr. 
SchUpphaus to poke Rip Van Winkle, of the Ordnance 
Department. in the ribs five years ahead of any other 
American i nventor and say, " 'Vake u p, old man, and 
try to catch up with Europe ; here is some smokeless 
powder for a large rifle." 

When Dr. SchUpphaus took up the powder ques
tion some years later with Hudson Maxim, the erosive 
qualities of high grade nitroglycerin powders had 
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been recognized, and the demand was for guncotton 
powders, with higher ballistic properties than they 
then possessed. 

Mr. Ryves' discovery that multi-perforating is not ad
vantageous, but dangerous, is novel. The Ordnance 
Department of the United States Army has never been 
accused of ju mping to conclusions. After three years' 
experience it announced very firmly that multi-perfor
ated powder was to be credited with all the advantages 
that had been claillled fot: it. Powder was supplied for 
all th e  guns of the United States Army, and duplicated 
in part of them many times. What excited particular 
comment, outside of the powder's h igh ballistic and 
low erosive value, was its remarkable reliability and 
regularity. However, Mr. Ryves has made tests. The 
trouble with those experiments is that they were com
parative ones. The experienced engineer will al
ways go shy of such tests. The comparative test deals 
with relatives, and generally omits some essential 
condition. It had been attempted to manufacture 
multi-perforated cordite, with no success at all. There 
was a quasi-peace between the Maxim brothers then, 
and they were working together for the introduction 
of multi-perforated powder into England. Hiram pro
posed, however, that some credit should go to him,  and 
so walked the cordite formula onto the scene. But flat 
failure followed. Whatever is added, vaseline or castor 
oil ,  is  put in for the simple purpose of keeping the 
larger rods from warping and checking bad ly. It  does 
not succeed any too wel l with plain rods and is  utterly 
out of the question with the intricate forms of multi
perforated grains. Then transversely perforated rods 
were tried. Cordite being too brittle for being punch
ed into, some rods of Chi lworth powder were secured 
and perforated transversely, it having a rubbery con
sistency. Theoretically, I cannot figure out any par
ticular advantage in transversely perforating the usual 
long solid rods to  which the process must be applied. 
The rod of circular section employed in Englanrl was a 
very poor form additionally for the purpose. It is proba
ble that the Chi lworth powder was just right for the 
gun. This was perforated with sapient wisdom in a 
man ner that rendered it a quicker powder for that gun, 
and that meant a lowering of ballistics obtainable 
with it. That the perforated powder gave equal bal
listics with the u nperforated is explainable by the fact 
that the perforations were such as but to quicken the 
powder to a degree that the slight advantages of trans
verse perforations could counterbalance. Furthermore 
there could exist dou bts as to the action of such trans
versely perforated rods in a gun where experience and 
theory both dictated that the short longitudi nally per
forated grain offered especial advantages for regular
ity of action. Mr. Ryves' witnessed some loosely con
ducted experiments of a system never tried before, and 
would damn something else by it. He may have fired 
more rounds of ammunition than most men alive, but  
inhalation of powder gases has never been classified hy 
the  medicinal profession as  a brain tonic. 

No powder was sent to England at that time on 
account of troubles in the company. But it had 
been distinctly u nderstood that we would not guar
antee our powder to pass the English heat test. 
While the United States was conning its smokeless 
powder primer, prudence did not dictate the bui ld
ing of a costly guncotton plant, and that article was 
purchased in the American market. It was the best 
to be had, but not up to the English standard, and 
it  is mani fest that a powder cannot be more stable 
than its ingredients. The implication that the process 
h urt the stability of the ingred ients is best answered by 
the fact that the SchUpphaus-Maxi lU powder led Ame
rican powders in that regard and contributed largely to 
the raising of the American heat test t hat then existed . 

Then again the powder is damned because it con
tains di-nitrocellu lose. There m ust be many fools i n  
the business, then, since t h e  Russian , German, F'rench, 
and American powders for large rifles contain that arti
cle by intention. Even cordite has some that is a lways 
produced in the manufacture of military guncotton. 
The only powder that made use of military gu ncot
ton from which the sol uble cotton had been speci ally 
extracted has a nice headstone in  the powder grave
yard. The truth of the matter is that d i-n itrocel lulose 
is a generic term comprising a large n u m  ber of varie
ties of n itrocellulose, many of which are eminently 
suitable for use in smokeless powders. 

Basing an opinion u pon experience derived by my 
connection with the development and manufacture of 
multi-perforated smokeless powder, and upon such in
formation concerning the trend of com m ercial produc
tion of powder in this country during the last year or 
so that has reached me, I do not hold with any ex
planations that have been publicly advanced. That 
placing it upon the m u lti-perforated feature seem� to 
me to border upon the nonsensical, for it is reason that 
an inherent defect should have put itself in evidence 
during th ree years of trials. The same thing was al
leged of brown prismatic powder with its central hole 
to aCCl)Unt for abnormal pressures occasionally en
countered. But Vieil le showed that such pressu res 
arose from wave action i n  th8 powder gases ind uced by 
certain conditione of loading. When these conditions 
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were avoided In practice, abnormal pressures disap
peared. My opinion would involve responsibilities 
that I do not care to assume in absence of direct proof 
of any cause. In addition, I know that a most emi
nent authority in Europe, with a wide experience in 
powder matters covering many years, has stated firmly 
that any smokeless powder llIay detonate in  a gun 
u nder certain conditions. What those circumstances 
are I do not know, since the man in question vouch
safed only the general statement. The report of the 
board investigating the accident wi l l  be a basis for the 
advancement of ideas by those who may not agree 
wit.h the conclusions. FRED. H. M(;GAHIE, M . E. 

580 Henry Street, Brooklyn, N. Y. 
. . . . ..  

Japanese Clock. 

To the Editor of the S CIENTIFIC AMERICAN : 
In your issue of May 6 is an i l lustrated article about 

a Japanese clock in which mention might be made of 
some interesting facts pertaining to Japanese horology. 

The Japanese d i vide the twenty-four hours into 
twelve periods of time, of wh ich six belong to the night, 
and sil[ to the day, their day beginning at sunrise and 
ending at su nset. 'Vhether the day or night be long 
or short, there are al ways six periods in each. To at
tain this the characters or n umerals on the scale are ad
j u st.able, two of them are set, one to agree wit.h sunrise, 
the other with su nset, and the four characters between 
them d ivide the space i nto equal portions. Thus, 
when the period of daylight is longer than the night, 
the day hours wil l  be proportionately longer than those 
of night. Another peculiarity in their scale is, that 
they only use six ch aracters, those from four to n ine, 
and these read back ward. The scale on your clock 
is numbered consecutively or 

6, 5, 4, 9, 8, 7, 6, 5, 4, 9, 8, 7, 
7 

Why these are so arranged from top to bottom I should 
like to know. 

The Un ited States National Museum has a clock like 
the one you i l l ustrate. I t  also has a Chinese watch 
with adj ustable figures on the dial that are placed in 
the same order as those on the clock scale.  

E. H. HAWLEY. 

Smithsonian Institution, U nited States National 
Museum. 

.. f . , . 
The Speed of Warships. 

To the Editor of the SCIENTIFIC AMERICAN :  
I have read with much interest the several articles on 

the various  foreign navies, and note the widespread pop
ularity which they, as well as the Naval and Coast De
fense SUPPLEMENTS, have gained. A discussion of the 
various naVies, also of the different types of vessels con
tained therein, proves to be an unusually interesting 
subject at the present time, and I am p leased to note 
that the SCIENTIFIC AMERICAN is aiming to keep its 
readers thoroughly informed on naval matters. One 
fact impresses itself very forcibly on the reader's mind, 
namely, the superiority both in n umber and excellence 
of the Briti�h vessels over those of the Continental 
navies. A very important advantage, and one which 
is somewhat overlooked in  the comments on the British 
navy, is that the rated speed of t heir vessels is based 
on natu ral draught Instead of forced as in all other 
navies, and as a result a 21-knot vessel of the "Cressy" 
class would be able, under forced draught, to easily 
overtake a 22-knot vessel of other navies should it 
come to a chase on the open sea, as she could make 
over 22 knots under forced draught, a very im portant 
advantage not to be lost sight of in speed com parisons. 
'Vhi l e  the British vessels as a rule do not carry as 
heavy armaments as some others of the same or even 
less displacement, the additional weight wil l  always be 
fou nd to be well accounted for in the more powerful 
boi lers and engines required to give them their excel
lent high speed under nat ural draught, and in  the ad
ditional amllluu i tion and stores carried. British ships 
w ere they rated at forced draught would be found to 
be the fastest vessels afloat for their class by a large 
margin,  a very i m portant advantage. A British vessel 
to-day, in case of host i l ities, would be able to accept or 
refuse battle from host i le  ships of equal or superior 
power for this reason,  to say nothing of being ahle to 
maintain her most ad vantageous fighting range should 
she  choose to risk an engagement with a more power
ful foe. A comparison of the run from :;outhampton 
to New York of our " Colum bia" (22 '8 knots trial speed) 
when she averaged 18 '41 knots per hour with the British 
cruiser " Diadem " (20 '5 knots rated speed), from Gib
raltar to the Nore when she averaged 19 '27 knots per 
hour both 

·
runs teinD" made under natural d raught, 

p rov�s the above bey�nd any question. It is with no 
l i ttle humil iation that al l admirers of our navy note 
the fol lowing facts in a speed comparison of our ships 
with England's. Our . ,  Kearsarge " and " Alabama "  
classes, which are not yet i n  commission (nor wil l  the 
last named class b e  for anothel' year), have the low 
speed of  16 knots (equal to 14�� or 15  in service), and 
are several knots slower than ships of the same date in 
foreign n avies . .  Of course the " Maine " class are a 
great improvement over the last named of our navy, 
&nd the fact that the Senate effectually blocked the 
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construction of onr 1 3,500-ton batt leships and 12,000-
ton armored cruisers unti l  n ext year, while greatly to 
be deplored, would be fortunate should the Bureau of 
Construction see fit to take advantll.ge of the fact and 
increase the speed of the battleships and armored 
cruisers to 19 and 23 knots respectively : in which case 
they wonld be more u p-to-date vessels at the time of 
their completion. It  is likely that Congress would have 
to be asked for an additional appropriation to cover 
the increased cost, also the displacement would proba
bly h ave to be increased : but according to the exact 
wording of the naval bill this wou ld be feasible. There 
is  no p lausible reason why the United States should 
not have sh ips the equal of any afloat or under con
struction. England has set the speed of her new bat
t leships and armorE'd cruisers of the " Duncan " and 
. .  Drake " classes at 19 and 23 knots respectively and 
t11ey will  be completed and in  commission sometime 
bE'fore our new vessels. It is  d ifficult  to understand 
w h y, i n  view of the al l - i lllportant lessons taught by 
the late war, the naval authorities do not replace the 
1 and 6-pounder guns on the plans of the " Maine " 
class, also the proposed new vessels, with 12 and 3-
pounders. It was clearly demonstr'lted that the 1-
pounder gun has no pl ace on arll lorclads where the 
fighting range is  from 1 . 500 to 3,000 yal'ds. The 1 2  and 
3-pounders are conceded by nearly all  na\-al authori
ties to be the ideal light rapid ·fire guns for both bat
t lesh ips and cruisers. 

The construct.ion of s ix unprotected cruisers of about 
2, 500 tons trial d isplacelllent ,  of the low speed of 16 
k nots per hour, which  seems to have been decided u pon 
according to the clippi n g  I inclose, if  true, seems to be 
oldy one step remo\'ed from the absurd act of Congress, 
over a year ago, when it inserted a clause in the naval 
bi l l  provi ding for the fou r  obsolete monitors now u n 
d e r  construction. It h a s  lately been d iscovered that 
the six small cruisers can be raised to about 3, 200 
tons  displacement, and sti l l  be constructed within the 
amount appropriated, $ 1 , 140, 000 each. Why not build 
six protected cruisers of a l itt le les�  displacement, and 
about the speed of the " New O rleans," or six im proved 
• •  Raleighs, " and arm them with two 6-inch and ten 
5-inch rapid-firers, or ten rapid-fire 6-inch. 

It is reasonably certain that vessels of the above type 
could be built for the amount appropriated, and wou ld 
not be a comparatively useless waste of the people's 
money, as wi l l  be the case if the present plans are 
persisted in. It would be fortunate if Secretary Long 
would withhold h is approva l of the plans for such ex
tremely  slow vessels. An expression of opinion from 
the editor as to the value of the proposed slow vessels 
in time of war wou ld be interesting. I f  they were at
tached to a squadron they would be of no value, and 
wou ld keep down its speed to about 14� knots. If  they 
ventured out to sea, and encountered a hostile ship or 
fleet, they would probably have to surrender, or fight a 
more powerfu l antagonist, as they would have no 
choice of battle  on account of very low speed. Of 
course they could be used for police duty i n  times of 
peace, but warsh ips are supposed to be b uilt to fight 
also, a n d  these vessels seem to be wofully deficient i n  
t w o  of  the most important requirements, speed and 
protection. 

The proposed large coal supply of the small cruisers is 
un usually h eavy, and is  important, but good speed, 
protection and al'lnalllent  w i l l  win a va8tly !!reater 
number of battles than a h u n d red or so tons  of coal. 
It  is  s incere ly  to be hoped that the plans as outl ined i n  
t h e  inc losed cl ipping w i l l  not b e  t he ones final ly 
adopted , and i t  does not seem poss ib le  that t.he Bureau 
of Constmction would COllllll i t  itse l f  to vessel s  of the 
unheard-of speed of 16 knots in this ad vanced period of 
w a rsh i p  construction. A SUBSCRIBER. 

B i l l i ngs, MOll tana, Apri l 26, 1899. 
[T h e  qu estion of spE'ed in warships is treated at some 

1f> l lgth in our ed i tor ial columns. In comparing the 
speed of our new batt lesh ips and cruisers with that of 
the new 1 9 · k not battleships and 23-knot cruisers of the 
Br i t i sh navy, our correspondent overlooks the fact 
t h at our sh ips w i l l  be more hea\-ily armed. \Ve are 
w i l l i n g  to sacrifice a knot of speed for a preponderance 
ill ar l l l ament. The six new vessels referred to by our 
correspondent have been designed to  meet the new 
cond itions i m posed by our possessions in  the Pacific 
and the \Vest Indies. They are i ntended for service 
on d istant stations, to reach w h ich, it is necessary to 
make long un broken trips, or on stations more or less 
remote where dockin g  faci l i ties are want ing. 

\Vith a view to this they are to be sheathed and cop
pered (the weight of which covering red uceR the speed 
by from a quarter to half a knot) and they are to have 
an unusual ly large coal supply, sufficient to carry them 
8,000 miles without recoaI i n g. 

The cOluparati vel y low speed is in agreement with a 
growing  bel ief among naval llIen all  over the world , 
that whi le  h igher speed is desirable in the  battlesh ips 
and large cruisers, i t  is not so essent ial  i n  the smaller 
cruisers which do police duty on distant s tations.-ED.] 

• 1 . 1  • 
Pr,ANS are being made for the projected canal be

tween Berlin and Stetti n  by which vessels of heavy 
tonnage will be able to reach Berlin. 

Mr. Eddy's Later Experiments. 
Mr. W. A. Eddy, of Bayonne, N. J. , has been con

tinuing his experiments of sending up a hot air balloon 
carrying a thermometer, to which we h ave a lready re
ferred. The balloon was held captive at a height of 
400 feet. The earth tem perat ure when the balloon first 
ascended was 69° above zero. Five minu tes later when 
it was hau led down the therlllometer registered 66°. 
At the second ascension, when the height of 600 feet 
was reached, there was a d ifference of 3° .  'rhe balloon 
is 12 feet in d iameter an d f>xerts a l i ft of 4 pounds. The 
thermometer weighs 3 ounces aud is  arranged to give 
the readings of the extreme heat and extreme cold. It  
was impossible to use kites because the  wind was so 
light that they would not remai n aloft. The expenses 
of the experi ment are borne by the Hodgkins Fund of 
the Smithsonian Institution. 

. . . � . 

A BEDSTEAD FOR INVALIDS. 

We illustrate herewith  a bedstead for invalids, which 
has a head portion arranged to be raised and held yield
ingly in an i n cl ined posit ion by springs. 

Fig. 1 i s  a perspective view of the bedstead. Fig. 2 
shows a brake employed for the purpose of prevent ing  
too quick  a movement of the  head-portion u n der t h e  
action o f  t h e  springs, 

The movable head port ion of the bed bottolll is 
pivoted to the side rails of the bedstead. Arms extend 
downwardly from the sides of the head-portion and are 
connected at their lo wer ends by a cross rod.  To these 
cross rods and to another cross rod �ecured to the side 
rail springs are secured which serve to swing the head 
portion into an i nclined position . 

In the head- posts of the beadstead, a power-shaft 
and a drulll -shaft are j ournaled, con nected by gear
wheels, and operated by a cran k. Around the drum
shaft a rope is wound w hich is connected w ith the 
movable head-portion. 

By releasing a dog w h ich controls one of the gear-
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COUGHLIN'S BEDSTEAD. 

wheels, the spring secured to the cross rod connecting 
the downwardly-extend ing arll l S  of the head-portion 
will swi n g  the head-portion up ward, the springs bei n g  
o f  sufficient strength to raise t h e  patient ly ing upon the 
bed. In order to prevent too violent a movement of 
the head-portion, a brake·strap engaging the power
shaft and the drum-shafts as shown in Fig. 2 is em
pioyed. 

As indicated in Fig. 1 ,  a table may be placed upon 
the side-rails, the table being so mounted that i t  can 
be pushed len gth wise \:Jut not sidewise. 

The beadste!td is the i nvention of W i l l i am Co ughlin ,  
252 East Fifty-second Street, Manhattan, New York 
city. . . . . .. 

A lnerlean Bri dges t'o r B u rlna , 

The Burma Rai lways Company invi ted six Eng
lish and t wo American firms to llIake a tender for the 
Gokt·ick viaduct i n  B u rma. Four of the English 
firms responded, and the most favorable Ellgi ish tender 
rE'quired t.hree years for completion of the work, and 
the cost was to lie $590,001.1. The American tender 
proposed to com plete t.he work in  one year at. a cost 
of $300, 000. It is nef,d less to say t.hat the Burma 
Rail  ways Com pany accepted the tender of the AUlerican 
company. 

. 1 . ' .  

O u r  L o sses I n  'r,vo 'Vars C o m pared. 

'rhe War Department has prepared a n: c l l Ioran dllm 
wh ich compares the losses i n  the Spall ish \Va.r with 
those in the first year of the C i vi l  War. T he a ggregate 
strength of the troops employed i n  the war with 
S pain was approximat.ely 267,000, coveri n g  a period 
from May. 1898, to April, 1 899, incl usive. " D u ri n g  t his  
t ime deaths from all causes amounted to 6, 1 90, 0 1' 2.J.4 
per cent. 'l'he l llean strength for the first year of t.he 
Civil War was 276,371, and the aggregate loss by deaths 
from all causes was 19,159, a percentage of 6 '8. 

Science Notell. 
The Belgian consul at Manila states that money for 

the constru('tion of the projected railway conne<'ting 
the north and south portions of the island of Luzon 
with Manila has already been subscribed in Belgium. 

Prof. Campan ile and E. Stromei explai n that phos
phorescence in Geissler tubes is d ue to gradual chal'g
ing and extremely rapid d ischarging of the walls of the 
tube at the part. covered external ly by the anodic tin 
foil ,  the phosphorescence being set up on the oppositE
wall during the extremely rapid discharge. 

A railway company of Brooklyn has a special ')ar 
fitted with a h ydraulic jack by w h ich the car can be 
l ifted off the rails of th e crossings and put  on another 
track having no connection by switches. They also 
have a special towel' car with an adj ustable platform 
on the roof enabling repairs to be effected on the " up " 
trolley wire whi le  the tower car is on the " down " line . 
This car is very useful in stringing trolley w ires. 

Dr. Koeppe notes that disti l led water is  decided ly  
deleterious to  protoplasm, absorbing from the  sallie 
saline con stituents and swel l ing  its tissue even to the 
extt'nt of destroying the  vital ity of the  cells. Distilled 
water has a s i ll l i lar action on the cel ls of the stomach, 
prod ucing in some cases vom it ing  an d catarrhal trou
bles. He concl udes that the toxic  pl'Opert.y of certain 
glacier a n d  spri ng  water is  due to its absolute purity, 
which also explains why the sucking of ice and drink
i n g  of glacier water sometimes causes stomach derange
ment. 

A German inventor has devised a curious display 
apparatus which consists of a mirror having its rear 
fa(�e s i l vered to such a degree as to render it capable 
of I'eflecti ng objects. A p icture is secured in the rear 
of the m irror and under ordinary conditions it is in
d i st i n guishable through it. An electric l ight is moun ted 
in the recess at the rear of the mi rror, which can be 
ligh ted and exti nguished at wil l .  When the current 
is turned on, the picture on the back is brought into 
view, and, as the light may be flashed intermittently, a 
curious effect is produced. 

Sir W. B. Richmond is pursuing his campaign 
agaimt the smoke of Lon don . The Coal Smoke Abate
ment Society, over which he presides, i s  attracting 
leaders of artistic and scientific circlE'S of the metro
polis and now seeks to enlist as well the skil l  of those 
i n  the mechanical world. At a recent meeting of the 
committee it  was decided to give gold, sil ver, and 
bronze medals to the th ree hest exhibits in the coal 
smoke abatelllent section of the forthcoming Building 
Trarles Exhibit.ion at Agricultural Hall ,  London. Sir 
W. B. Richmond has promised to design the medals. 

The " Ernest Bazin " wi l l  shortl y be sold at auction 
at Li verpool. According to the announcement of the 
auctioneers, " this fine model of engineering skill, " 
which cost nearly $100, 000 to bui ld, will be offered for 
sale. Great attention is directed to the suitability of 
this boat as an attractive novelty sho w steamer and 
advertising medi um for the great coast pleasure resorts, 
and it wi l l  doubtless prove of more interest and im
portance to those in this  class of busi ness than i t  evpr 
w i ll be to n avigators. It h as also been suggested that 
the rollers may be used for gas b uoys or caissons.  

A n  Italian medical jonrnal cal ls  attention to the 
fact that a Brussels ban k disinfect;; all its soiled notes 
and commends the practice w h i ch is follo wed by the 
Bank of England of destroy i n g  al l  its notes that come 
back to the bank. Our own govern ment would be 
very wise i n  fol lowing such a course, Where the notes 
are very old they are destroyed, it  is  true, but every 
note ought to be as soon as i t  gets in the hands of the 
government, Infection by paper currency i s  probably 
not very frequent, but, at the same time, there are cases 
on record which can be directly attri buted to this 
cause. 

Accord ing to a dpcision of  the Court of Errors and 
Appeals of the State of New Jersey, property owners 
need not perm it  telegraph poles, telephone poles, and 
electric  l ight poles to b� placed on the h ighways i n  
front o f  their property without  due compensation. 
Corporat iol ls  cannot set their poles in the night time 
or at any other t ime when they can take property 
o wners unawares and thus secure a right of way. 
They must o!Jtain the consent and agree with the 
property own ers as to the rate of compensat ion,  or,  if 
they cannot agree, they must go to court and have the 
i�sue adj udicated there. 

In Sweden the food given to rei ndeer is " reindeer 
moss, " a l ichen highly prized by the Lapps, and wh ich 
gl'0WS ab u n dantly  in the Arctic regions, almost as 
l u x u riantly on bare rocks as in the ,soi l. I t  cover� ex
tensive tracts in Lapland, making the summer lan d
scape look l ike a field of snow. The domesticated 
reindeer are never as large as the wild ones. The do
mesticated Siberian rein deer are larger than those of 
Laplalld. No care at al l is taken of the deer. They 
thrive best by being permitted to roam i n  droves and 
obtain their own sustenance. The moss can be used 
as human food, the taste bei n g  slightly acrid. At
tempts have been made to feed hay. roots, grain, etc. , 
to the reindeer, but they have not succeeded. 
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MANUFACTURE OF KRAG-JORGENSEN RIFLES 

THE SPRINGFIELD ARMORY.-II. 
AT 

Our first article on the manufacture of the Krag-Jor
g-ensen rifle (see SCIENTIFIC AMERICAN of April 29) de
scribed the Water Shops of the Springfield Armory. in 
which the whole of the forgings are made and where 
the gun barrels are rolled, bored, turned, rifled, and 
tested . ready for assembling in the finished weapon. 
The present article will be confined to the Hill Shops, 
where the complicated parts which go to make up the 
breech mechanism, such as the receiver, magazine, 
gate, bolt, etc. , are machined and finished and where 
the wooden stocks are made and the whole gun is as
sembled, completed, an d given its final proof. In the 
whole armory there are about 2, 000 men employed and 
three-fourths of them are employed in  the Hill Shops. 
As we have already stated, the total output is 400 rifles 
a day, or over 10,000 a month, and it speaks well for 
the quality of the work that out of this total the aver
age rejections, after a very strict inspection, do not ex
ceed 1 1  rifles per month. 

Before taking up the detailed description of the 
shops, credit should be given to those officers to whose 
energy and zeal is due the exce llent state of efficiency 
that characterizes the Springfield Armory to-day. The 
period of reconstruction and renovation dates from the 
year 1892, when the manufacture of the Krag-Jorgen
sen rifle was commenced. Col. Alfred Mordecai began 

then inserted. and all subsequent work is done from 
this mandrel as a center. The receivers are next milled 
on each face in m il ling machines that carry " double 
fixtures " and enable two pieces to be machined at one 
time. They are then shaped on the outside, and the 
cylindrical end� and the end faces of the magazine are 
milled in the machine shown in Fig. 6. T he rotary 
milling may have left slight imperfections, to relllove 
w hich the piece is given a finishing touch in the clamp 
mi ller, Fig. 4. This last cut has to be taken with the 
greatest care, as no tolerance is permitted in the 
fin ished work. Mention should be made of the fact 

I 
i 

the good work of removing the anti
quated machinery which had long 
outlived its usefulness and of intro· 
d ucing labor-saving tools and more 
modern methods of shop management. 
The same policy has been followed to 
such good purpose that these govern
ment shops Clan to-day compare in ad
I I I  i n i s tr a t i o n ,  

S.-Bore Mirror for Examining Bore of 
Finished Gun. 

economy, and ex
c e l l  e n c e of the 
finished products 
with the best of 
the private shops 
in the country. 9.-Rough and 

Finished Stocks. 
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irregular interior surfaces of the magazine is very 
tedious and involves an mcredible nUlll ber of opera
tions. 'I' he stock is  taken out by first dri l l ing a series 
of holes in a semi-automatic drill, Fig. 4, and then 
using special rotary mills suited to cutting out the re
cesses and corners of the magazine. A noticeable fea
ture in the machines employed in this work is the sub
sti tution of hand lever feed in place of the ordinary 
screw feed-one of those simplifications which account 
for much of the economy with which work is now 
turned out at the armory. 

THE GATE. -To look at the " gate " one would never 
suppose that its constru ction involved 34 distinct oper
ations, but as most of them are done -on double fixtures, 
the work is  turned out w i t h  great rapidity. They in
clude, alllong others, the llI i l l ing of the thumb-piece, 
the mill ing out of the joint (done by a mill with six dif
ferent surfaces), and the dril l ing of the h inge-hole four 
inches in lengt h. This last i s  don E) in the machine, 
Fig. 1 2, in which right and left hand drills, fed by 
hand, dri l l  s imultaneously from each end of the h inge. 

TRIGGERS , SEARS, AND SMALL COMPONEN TS.-No

where has a greatel' saving of time been secured than 
in the machining of the small parts, such as triggers, 
sears. and the various other details of the breech mech
anism. They have so many irregular curves and off
sets, all of which have to be finished to gage within a 
variation of T1I�lflf to flfhlf of an inch. that to produce 
each one on the old method would make its cost equal 
to that of a dozen made on the present im proved auto
matic milling machi nes. 

Each of the two sides of the sear and trigger are 
finished to the proper thickness, with the desired off
sets, at a single operation in the face mill ing j ig, Fig. 11 .  
The j ig  for the sear has  six and that for the trigger five 
sprockets, and the offsets are made by a set of cylindri
cal telescopic cu tters (detail 5), which admit of adj ust
ment to secure the req uired relative depth of cut. A 
stud projecting from the arbor on which the mills are 
assembled pas!>es through a hole in the j ig  and engages 
an adj ustable stop in the table of the machine, which 
is set to give the required finished thickness to the 
work. In Fig. 7 is  shown a llIachine for mi l l ing the 
perimeter of triggers, with a fixture which allows the T H E RECEIV

RR. -T h e  m o s t  
complicated a n d  
costly piece that 
is m a d e in the 
Hill Shops is the 
receiver. It  comes 
from the Water 
S h o p  s in the 
rou gh as a solid 
steel drop forging 
w e i g h  i n  g 6� 
pounds, and goes 
through no 1 e s s 
than 120 separate 
operations of drill
ing a n d  milling 
before it has been 
brought down to 
t h e fi n i s h e d 
w e i  g h t of 1 '4 
pou nds. I n the 
.. receiver room " 
there is collected 
about as fine a 
set of automatic 
a n d  semi-auto-

I O_-Slotting the Stock-Roughing Out Prep�ratory to 
Bedding. 

l l .-Face-Milling Sears and Triggers. 

o p p o si t e  peri
meter of two trig
gers to be finished 
in one operation 
by u s i n  g cOln
pound c u t t e r s  
cal'l'ying e i g h t  
d i fferent cutting 
faces. I n  Fig. 13 
i s  shown a set of 
I' 0 t a r  y files of 
special design as 
used i n  the arm
ory. T h e  c u t  
shown i n  Fig. 5 
was designed by 
George Kelllpater, 
one of the oldest 
employes in the 
s h o p s . T h e  
S p r i n g field Ar
mory cut on the 
flat file is  widely 
k n o w  n and in 
great fa vor among 

matic machinery as one could 
ask to see ; not quite so e la
borate as that used i n  watch 
manufacture (see SCIENTIFIC 
AMERICAN, March 4, 1899), 
but showing a thousand and 
one . .  wrinkles," such as are 
dear to the heart of the ma
chinist. 

1. Face-milling jig for triggers. 2. Face-milling sears. 3. 4. Details of cutters. 5. Cutters telescoped together. 
the tool makers. 

MACHIKE AND TOOL SHOP. 

2 

" 

The receiver answers to the 
breech-box of the big gun.  
Into it is  screwed the barrel 
of the gun ;  it receives through 
the bolt the full force of the 
recoil ; it serves as the maga
zine ; and it has to withstand 
all  the jar and shock of hasty 
loading and unloading in the 
heat of an engagement. Its 
parts m ust work together 
snugly, yet with great free
dom, and they m ust stand 
long and hard usage without 

12. -Machine for Drilling Holes in Gate 
Simultaneously from Each End. 1 3 .-Rotary Piling. 

--In shops li ke these, where 
practical ly  the whole of the 
work is done by automatic  
and semi-automatic machines. 
a large and well appointed 
machine and tool shop is a 
necessi ty. The machines are 
as a rule purchased on the 
outside, chiefly from the well
known firm of Pratt & Whit
ney : but the armory manu
factures all of its own tools 
and designs, and makes the 
many improvements which 
are added from time to time 
in its purchaFed machines. 
Among many labor-saving 
improvements we noted the 
system of making profiling 
cutters introduced by Lieut. 
Dickson, in which the tur-

getting slack i n  the adjust-
ments or allowing dangerous clearances to develop 
between breech and bolt. To secure this accuracy, 
only the best material is used, and the various opera
tions are gaged from three points-the axis, the left 
side, and the front end. The first operation is to drill 
an axial hole by means of an automatic llIachine de
signed in the shops. which drills simultaneously from 
each end. These machines alone are saving $125 per 
day to the government. A closely fitting mandrel is 

MANUFACTURE OF KRAG-JORGENSEN RIFLES.-II. 

that. w herever it is possible, the work in the milling 
shops is done with double fixtures, two identical pieces 
being clamped in the machine at a ti me. In some of 
the later machines, indeed, Lieut. D i ckson is using 
quadruple fixtures, all th e  parts of the new rifle sight 
which he has designed bei n g  machined on this system, 
the economy of which is obvious. Previous to 1881, all 
similar work in the shops was done with single fixtures. 
The work of cutting out the stoek and forming the 

ret of a No. 3� P. & W. 
screw machine is  provided 

with tools : (a) for removing the scale and finish ing 
the tip, (b) for roughing. and (0) finishing the taper 
shank ; and when the bead on which the teeth are 
to be cut is larger than the shank, (a), a box tool for 
finishing head . Where the head is irregular in shape, 
or smaller than the shank, it is finished by a formed 
back tool. 

The tools for roughing and finishing the taper shank 
consist of two forU! c utters, each of which is secured 
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to the lower end of  a lever ; through the upper end of 
each lever is an adj ustable set screw that bears against 
a bar which has the same tape I' that the cutter shank 
is to have. The upper end of the levers are connected 
by a spring to insure a con
stant beal' ing of the set screws 
011 the taper bar, so that, as 
the taper bar is moved auto
matically, the cutters will be 
uniform l y  opened while cut
ting the taper. Opposite the 
form tool on the slide rest is a 
�pecial tuol post, p ivoted in 
its center and operated by a 
lever, so that two form cut
ters and one cutting-off tool 
call be used. On this ma
chine fwm sixty to eighty 
shank cutter blanks are made 
in eight hours. 

When set up for any cutter, 
a year's su pply of the blanks 
is made direct from 10-foot 
bars of round steel. The ope
rat ion of setting up for any 
cutter is very simple. After 
leavin g this machine, the ope
rations are centering, cutting 
t h e  t e e  t h ,  tempering and 
grinding. This system h as 
material l y  red uced the cost of 
all  shank cutters, of which an 
u ll usual variety are rendere<l 
n ecessary by the irregular 
cuts req ui red on some of the 
components, notably the re
ceiver. 

J ( ien tift( �tuerl,aU. 
the shape to which the piece is to be roughed 

down. The rotary cutters and the tracing wheel are 
carried on a swinging lever, the cutters being driven by 
a belt. The next operation is to slot out the stock for 

33 1 
the insertion of the receiver preparatory to cutting  
out the  longitudin a l bed  for the barrel, Fig. 10 .  The 
bedding is done in the lllachine shown in  Fig. 3, w hich 
is provided with s ix vertical cutters, and t wo horizon

tal cutters. Each cutter is 
p rovided with its own former, 
so that the finished stock is 
certain to receive the barre l 
and receiver with a snug fit. 
IY hen they are clamped to
gether. I n  the i l lustration 
the machine  is  shown cutting 
out the half-round groove for 
the barrel.  The operator 
gu ides the cutter 7 to form 
the proper taper to match the 
barrel with his right hand. 
while he traverses the barrel 
by means of the crank han
dle shown in h i s  l eft hand. 

CASE-H A R D E N  I N G AND 

TKMPERIXG. - Most of the 
working parts, such as the 
receiver, bolt, gate, side plate, 

Fig. I . -PNEUMATIC CHAMBER AND OTHER APPARATUS USED IN REGISTERING THE PULSATIONS 
OF THE BRAIN IN RAl!.EFIED AIR. 

FINAL I NSPECTION AND 

TEST. - After the various 
parts h ave been assembled 
into th e finished rifle a final 
and very careful i nspection is 
made by special experts. The 
bore is exam in ed by means 
of the l i ttle mirror, Fig. 8, 
wh ich is s l i pped into the re
ceiver at the base of the bar
rel and presents a clear i m 
age of t h e  bore a s  shown in 
the  i l l ustration. As we have 
stated, every barrel has al
ready u n dergone a test of 
70,000 pounds to the square 
inch in the chamber, and to 
determine the u I t i Ul a t e  
strength of the guns, ten or 
more rifles out of every lot 

sleeve, and cocki l lg  mechanislll are case
hardened. They are packed in powdered 
burnt bone in cast i ron boxes, and heated 
to a cherry red and then p l u n ged i nto a 
bath of lard oil. It should be noted that 
in this operation a little cyanide of potas
sium is placed on the first locldng joint 
of the bolt to g i ve it special hardness. 
The lug receives the full shock of the re
coi l ,  and if  it is not hardened i t  is l iable 
to u pset. This actual ly happened i l l  the 
case of some of the Spanish Mausers, and 
by allowing the cartridge to project sl ight
ly beyond the breech, the upsetting result
ed in the r upture of the walls of the  car
tridge shell where it p rojected beyond 
the breech. The extractor, firing pin , 
and striker and all sll lal l springs are tem
pered by heating to a cherry red, cool ing 
i n  oil, and drawing to a spring temper. 

BROWNING THE B ARRELS. -The pro
cess <;If bro wning the barrels involves 
several distinct operations. After the 
bore has been oi led and careful ly plugged 
at each end the barrel is boiled for 10 
min utes in l ime water. The lime is then 
brushed off, and a coat 
of browning material 
applied with a sponge, 

after which the barrels 
are put for 5 minutes in 
a cabinet, in which the 
tem perature I' a n g e s 
from 80° damp to 90° 
dry. The barrels are 
al lo wed to cool in the 
cabinet and are then 
boi led again, this time 
for from 5 to 7 minutes. 
They are then put on 
a revolving wh'e brush . 

A second browninglcoat 
is applipd and the bar
rels  are again placed in 
the cabi net, where they 
are exposed for 4 hours 
to a temperature of 
from 80° to 70°. This is 
followed by a third and 
fourth coat which are 
repet itions of the flec
ond coat. 

Fig. 2 -FROST ON THE REGINA MARGHERITA CABIN AFTER THE STORM 
OF AUGUST 13,  1894. 

m ade from a certain deliv
ery of steel are tested up to 100,000 pounds 
to the square i nch. This is two and a 
half ti llles greater than the service pres
sure. I llustration Fig. 1 shows one of the 
very fe w rifles that have failed to stand 
this su preme test, and in this case the ex
amination revealed a slight flaw in the 
stock. 

THE KRAG-JORGENSEN IN THE WAR. 
-At the concl usion of the S panish-Ame

rican war, wlwn the arm y was gath ered 
at Camp 'Wyckoff, a special board of ord
nance officers was ord ered to assemble at 
the camp and gather statis tics as to the 
behavior of our rifles, fie ld  arti l lery, etc. 
Every officer at the cam p was requested 
to report any case of fai l ure in guns or 
ammunition . It  speaks volu mes for the 
excellent work mansh i p  put into our new 
rifle that not  a single case of  fai lure or 
e ,'ell of m i ss-fire was reported. 

• • •  
THE PHYSIOLOGY OF MAN ON THE 

ALPS, 
A short time ago a most interest i T i I-:  

book on  the Ph ysiology o f  Man o n  t h e  
Alps (" Fisiologia dell' 

MAKING THE STOCK. 
-T he stock is turned 
out of the best selected 
\valnut, which is deliv
erer! at the armory sawn 
to the rough shape 
sho wn in Fig. 9. It  is 
first rough-turned in a 
machine which carries 
a cast iron former, of Fig. 3.-Al'PARATUS FOR MEASURING THE VOLUME OF AIR INHALED AND THE CARBONIC ACID EXHALED. 

lIomo stI l le  A lpi ) ap
peared simultan eol l s ly  
in  Mi lan,  Pal  i s  and  
Leipsic, where it was 
p u  blished in It Cl lian, 
French and Gerlllan re

spectively, and it has 
now been traml ated 
into English . The au
thor, Prof. A n g e l  0 
Mosso, had already gi v
en m uch study to the 
su bject, but was desir
ous of test i ng certain 
theories in regard to 
Al pine p h y s i o l o g y 
w hich would req u i re a 
residence of s e v e  I' a I 
weeks on the summit 
of Monte Rosa, a n d  
t herefore, feeling sure 
that he could never ac
complish his end with  
the  assistance of o n l y  
h is  guides and pOl'tel'�, 

he applied to the Min i E 
t e l'  of \Var for a detach
ment of ten sold iers un
der the cOlllmand of a 
mil itary physician, to 
stay with him on the 
llIouutain as long as 
III i g h t be necessary . 
His l' e q u e  s t w a s 
granted, and he went to 

© 1899 SCIENTIFIC AMERICAN, INC.



332 
Ivrea, where several soldiers of the Alpine re�iment 
vo l unteered to accompany h i m, and they proved a 
most efficient aid. After comp leting his arrangements, 
his first month, from June 19  to J u l y  1 1, 1894, was 
passed in a pre l iminary study of his Ulen for the pur
pose of becoming well  acquainted with their physical 
condition. He divided them into two companies, one 
c::lIl tai ning the most robust men and the other those of 
avemg-e strength ; one di vision ascended the moun
tai l l  , l o w l y  with Prof. Mosso, travel i ng" at the rate of 
auol l  t 3, 700 feet per week, while  the other division 
took only th ree days to make the entire journey to 
the top of  Monte Rosa, where they found the first 
section of t h e  ex pedition establ ished in the Regi na 
Margherita cabin.  14, 952 feet above the level of the sea. 
In th i s  way Prof. Mosso ascertained the effect on the 
h u man organ ism of  a sudden and of a gradual change 
from the atmosphere of a low level to that of a hig h 
mountain-from the atmosphere i ll which men ordi
nar i l y  l i ve, to air that is very much rarefied. 

In al l his investigat ions Prof. Mosso took every pre
caution to avoid the  mistake common to all scientists 
who had previous l y made a st udy of mountain sick
ness and kind red phenomena ; that i s, the fai l u re to 
d is t inguish bet ween the effects of fati gue and col d 
and those of baro m etric depression.  He even i n vented 
instruments to ass ist h im in h is  invesiigatiolJs, one of 
which was the ergogl'aph , w i th which he measured 
and registered the contractions of the muscles, in order 
to ascerta in  the amount of mechan ical work done by 
them and i ts  connection with the weakness experi
enced at great altitudes. The resu lts of his experi
ments seem to show that after a person h as become 
accl i mated and rested, h i s  m uscles are capable of per
forming q u ite as l lI uch work at an alti tude of 14, 960 
feet as at a lower level, but  ithat the nerve centers 
do not perform t.heir part as well, causin g difficulty 

i ll  breat h i ng, pal pitation of the heart, etc. , so that 
the functions of the muscles are seriously inter
fered W i th ,  although t.he barometric deprelSsion does 
not act directly on the m uscles themsel ves, The Pro
fessor ad m its, however, that a certai n  poison is pro
duced in the lU uscles by fatigue, wh ich acts on the 
cardiac "and respi ratory centers, but he maintains that 
d iffic'-1it.y i n  breathing and pa l pitations are not due to 
contract ions of the muscles, On account of the very 
complex nature of the closely related phenomena affect
ing the d ifferent organs, it is often extremely difficult 
to distinguish the cause from the effect. 

It has often been stated that respiration was more 
freq uent and deeper on the mountains, but Prof. Mosso 
proves the incorrectness of this theory, asserting that 
the experiments on which it is based must have been 
made on persons who were fat igued, not in  a state of 
rest., so that it was impossib le to determine the effect 
of the rarefied air alone. It  has also been stated that 
the l ungs did not take in the normal q uantity of ail., 
nor did they throw off the n ecessary amount of car
bonic acid ; and knowing that a candle burns with less 
l ight  on the summit of Monte Rosa, Prof. Mosso and 
h i s  brother determined to ascertain whether the flame 
of l ife was also less intense than at a lower level , but 
t hey found that there i s  very l ittle difference in the 
quantity of air inhaled or of cal'bonic acid exhaled 
at.  a great height and at a much lowet' level ; that 
is, i f  a person is i n  a state of  repose. The i nstru
Illents  used in this exper iment  are shown in  Fig . 3. 
The meter, seen at the left of the eng-ravin g, is  s im ilar 
to those used in houses for m easur i ng i l l uminat i n g 
gas, but  is more sensitive a n d  exact, being arrauged 
to i n d icate the h u ndred t h  part of a liter. Pt·of. Mosso 
llIay have been the first to use such a. meter in the 
study of the res p irat ion of h U lllan beings, but the 
gutta percha mask shown in  connection with it has 
been used for mol'C t han twenty years. Nevertheless, 
the Professor has found it  more convenient than other 
means w h ich have somet i l lles been s u bstituted for i t, 
and he, therefore, carried s i x  such masks up Monte 
Rosa. As a rule, a mask m u st be p ro y h l e d  for each 
i n d i v id ual ,  but in  SO Ule cases, w here face;  are similar 
in shape. the same mask w i l l  serve for two or th ree 
person s. T h e  mas k is her met ical l y sealed to the face 
by cem ent wh ich is appl ied alo�l � the edges of the mask. 
The  person to be experimented u pon l ies do wn, his  
head b e i ng s l igh t l y  raised on a ru bbel' cushion. The  
tube w h ich  is connected w i th the  mask is hifurcated, 
and the two b l'an ches lead to separate valves. The 
air  inhaled passes into the me ter, and then through 
the first valve, to the  l u n gs ; the all' exhaled passes 
through the second valve, and if the quanti ty of cat·
bon ic  acid is to be tested he fore leaving the apparatus,  
i t  passes to an elastic ru bber bag, and then to a th ird 
va l ve. By means of a han d  pump connected with  the 
I'l1 b ber bag a gi ven quantity of t h e  exhaled air i s  thrown 
through s ix glass tubes fi l led w i th  aq ueous solution of 
bari u m  hydrate for fi x i n g  the carbon ic acid,  w hich was 
found by Prof. Mosso's bt'other to be about the same 
in  quantity whether measured at a great height or on 
a lo wer level .  It  w i l l , of  course, be und erstood that the 
part of the apparatus last descr.i bed wi l l  not  be requ i red 
ill simply measuring the quantity of air inhaled. 
These experiments seem to show that tbe body is not 
an economic machine that aaapts ib&8if to circum-

stances ; the chemical processes cannot be modifieci, 
and even in a rarefied atmosphere the organism de
mands the normal ration of oxygen, D r, Loevy and 
Herr Zuntz fou nd that the consumption of oxygen, 
when the muscles were at work, was greater on Monte 
Rosa than at Berl in ,  and also that the Alpine climate 
tended to cause a change in  the substance of which 
the h u man organism is composed, but failed to find 
any effect that seemed to indicate a lack of oxygen, 
and therefore concluded that it is not lack of oxygen 
that incapacitates man for work at high altitudes. In  
rising to  great heights a bird will, perhaps, use  Illore 
muscular force, in proportion to i ts size, than any other 
animal would be capab le of exerting even at sea-level, 
and yet birds require less oxygen than other living 
creatures. 

Having satisfied h imself that the disturbances in the  
performance of the functions o f  the  organs of respira
tion and of the heart were due to chemical derange
ment of the nerve centers, Prof. Mosso undertook to 
show that the somnolence, hemorrhages, etc. , often ex
perienced by mou ntain climbers, were attributable to 
the same caUSEl, for he could not accept the theor ie!' that 
they were caused by a disturbance of the circulation of 
the blood in the brain-either cerebral congestion or 
anemia, due to the at mospheric depression. For this  pm
pose he was desirous of securing the presence on Monte 
Rosa of some one whose skull h ad been fractured, but 
was u nable to do so, and therefore had to content h i m -

" self with experiments made i n a pneu matic chambel', 
l ike that shown in Fig. 1, which consists of a cylinder 
made as boilers are constructed, b ut with one end 
rounded and the other end open. The  lower open 
end is  provided with a heavy iron ring, over which is  
placed a rubber ring that rests on a slab of mal'ble, 
t h us closing th e cylinders hermetical ly. The cyl i nder 
is large enough to allow a man to stand com fO l' tab l y 
in it, having a capacity of about 36 cu bic feet., and the 
in terior i s  lighted by a window of very thick glass. 
The  cylinder is  counterbalanced so that it can be 
easi ly raised and lowered by m eans of the handles 
provided on the s ides. Instead of an ordinary pne u
matic pump, Prof. Mosso used a pU IllP driven by a gas 
motor. While  the air i ll the cylinder was bei ng rare' 
fied, it was being constantly renewed by the admission 
of a current of fresh . air through a valve, which is not 
shown , in  larger quan t ities than a man can use ; but 
this did not interfere with the rarefaction, although the 
inflow was constant, because the quan'tity of ai r ex
hausted by the p u m p  was greater than the quantity 
ad m itted. The pressu re was registered by two mano
meters, one on  the inside and the other on the outside 
of the cylinder, When necessary the air was cooled by 
being passed over a coil  of pipe containing a cooli ng 
mixture . 

In one of his experiments a boy who had a pulsating 
scar where h is skull had been broken by a fall,  was 
placed in the cylinder with a litt.l e cap of gutta perch a  
over t h e  wOllnd. T h e  edges o f  t h e  cap were hermeti
cal l y sealed by means of vaseline, and the pUlsations 
of the brain were transmitted by means of  air, through 
a rubber tube attached to the gu tta percha cap, to a 
rAcording t y m pan u m  or diaphragm in a recording ap
paratus outside of the pneumatic chamber, sho wn at 
the left of the engraving. This latter apparatus con
sisted of  a glass bel l having a capacity of about two 
c ubic feet, t h e edges of which were polished and h er
metical ly sealed on the marble slab, on wh ich it stood, 
by a l i tt le  grease, I nside the bell thel'e was a record 
ing  cyl i nder, the  shaft of w hich was revolved from out
side of the bel l, the lower end of the shaft being pro
vided with a gt'ooved pu l ley carrying a cord that also 
passed over a simi lar pulley on the shaft of a clockwork , 
from which 1II0tion is transmitted to the cylinder. 
Where the shaft passes into the bell the  latter is her
metically sealed by a metal tube lined with oakum 
coated with grease. By this arrangement, the recO l'd
i n g  apparatus can be controlled without t he knowledge 
of the person in the pneumatic cham bel'. As the 
pneulllatic chamber and the bel l al'e connected by a 
rubbet' tube, the  air is the sallie in both. The oth-er 
rubber tube sho w n  is the onB which carries the pulsa
tions of the bra i n  to the  recording apparatus. A wa
ter valve placed inshle of the bell in connection with 
this t u be per m i t s  the air in the cap aud over the brain 
to expand grad ual l y as the baro metric pressure d e
creases. In this IIlan ner Prof. Mosso could follow the 
cerebral pulsations without entering the chamber, 
where h i s  presence would have interfered seriously 
w ith the result  of the experiment on acconnt of the 
change in the air prod uced by the breath of two per
sons, As it  was, the experiment was a success and 
proved that the vaso·motor center of the brain, as well 
as the resp i ratory and cardiac centers, is less active i n  
rarefied air, again proving that distnrbances caused 
by rarefact ion of the air are not of a mechanical 
natn re. 

Prof. Mosso also used this  pneumatic chamber in  ex
peri menting with artificial air-air which bad been di
l uted by the addit ion of an unusual q uan tity of nitro
gen-and found that when inhaled it produced the 
salDe effects as natural barometric depression, thus 
proving by still another method that it is not the me-
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chanical action or d imi nution of the weight of the at
mosph ere that prod uces mountain sickness, but its 
rarefaction, w h i c h  cau ses a change i n  the tissue of the 
nervous syste m . Dur ing these experiments he noted 
the same accele l'at ion in the movement of the heart 
and the same change in the movements of the organs 
of respiration that he had so often noticed on Monte 
Rosa. 

The concl usion drawn from all this investigation and 
study is that the characteristic changes observed in the 
sensit iveness, the intel l igence, and the manner in 
which the physical organs perform theil' function s 
when people ascend to a great height, whether as 
aeronauts or as mountain c l imbers, cannot be ex
pla.ined by the existence of cerebral anemia or con ges · 
tion. There is a sufficiency of b lood in the brai n ,  and,  
in  fact, the circulation is almost normal even at a .  
height of 18.000 feet. 

Prof. Mosso's book treats of the effects of cold, w ind ,  
s ieep, and in  fact a l l  that  may cause a change i n  the 
human organism when so far above the ordinary levels 
of the earth,  and the space h e  gives to nour ish ment, 
fastin g, d i sturbance of the digestion, etc" gi v i n g  t h e  
scientific reasons f o r  fol lo w i n g  certain hygien ic ru l es, 

makes it  especial ly useful to Alpin ists , It llIet w i t h  
s u c h  a warm rece ption from t h e  general pub l ic, a s  wel l 
as scientists, that the first edition was exhausted in a 
lDonth, but the second edition was delayed u n t i l  last 
year on ac�ount of the author's desire to inc lu d e  t h e  
resu lts o f  further in vestigations, s o  that t h e  book a s  i t 
now appears migh t al most be con sidered a n e w  work . 
Someth ing has been added to each chapter, and th ere 
are three entirely new chapters , the last of wh ich is 
devoted to the stat ions and the new observatory on 
Monte Rosa, which latter he  compares with the ob
servatory built by France on  Mon t B lanc at a m uch 
greater expense. The Italian observatory w il l  owe its 
existence to  Queen Margherita, of Italy, who, having 
fol lowed the in vestigations of  Prof. Mosso and othel's 
with the greatest i nterest, and knowing that scientists 
felt  the need of a suitable observatory for the study of 
the A l ps, the hea vens, ph ysical phenomena, and l i fe 
above the l ine  of perpetual snow, took the i n i tiative 
by contri buting 4, 000 l ire (about $780) toward the n e w  
observatory, which w i l l  be constructed b y  en l arging 
the Regina Margherita Cabin on Poi n t  Gnifetti--a 

height of 14, 952 feet-in  wh ich Prof. Mosso made many 
of h i s  experiments descr i bed in this book, and which 
was visited and inaugurated by the Qneen on August 
18, 1893. Her great love of  science has prom pted her 
to consecrate this mountai n to the stu d y of nat u re, 
and doubtless Prof. Mosso and many others wi l l  g i ve to 
the  world m uch useful and interesting i nformation, 
the results of investigations which have been rendered 

possible by her beneficence. 
• .  flt l . 

Congress of .Tournallsts. 

A congress of journal ists was recently held at Rom e  
on t h e  Palatine H i l l ,  amid t h e  ruins of the  palace of 
the Caesars. The tables for the banquet was spread 
beneath an enormous teut. Antique amphorre laden 
with flowers were p laced about, and on the tables them· 
selves were urns,  antique statuettes, etc .  T h e  banq uet 
was carried out under the di rections of Signor Baccel l i ,  
the Ministet· o f  P u b l ic I nstruction, w h o  has recen t l y 

done so m uch fOl' arch reo logy by the excavation of 
hitherto u ntouched parts of the Forum. Pri nce Rus·  
pol i ,  the Syndic of Rome, in his speech cal led to mind 
t h e  fact t hat journ al is l ll originated at Rome i n  the 
person of Jul ius  Caesar, who was the first t o  m a ke 
publ ic  the debates in t h e  Senate by means of th e Acta 
Urbis. 

• •  e • •  

A G RE I\T man ufacturi ng concern of Dayton, 0 . ,  has 
notified its e m p loyes that henceforth preference w i l l  
be given to young appl icants f o r  e m ployment w h o  
have had a k i n dergarten train ing, a n d  aner 19 15  Il O  
appl i cat ions for employment wi l l  b e  considered u n le�s 
the appl ican t has had a kill dergarten trai n i n g. T l w  
compa n y  has cond u c t ed kin dergartens for the bene f i t  
of child l'en of the i l' e l u p l oyes for  a n um ber of yeal's 
and has obsel'ved the res u l ts, 'f he ed u cat i o n a l  c lasses 
and othe t· enterprbes w h i c h  have been carried o n  for 
the benefit of the employe3 has res u l ted , in six years, i l l 
com pletely transform i ng a poor factory suburb i n t o  a. 
pretty res id ence <l istrict. If corporations wou ld  e l ll l l "  
late t.he Dayton exper i ment, they wou l d  find that i l l  a 
few years al l the money they had invested was re
turned to them. It does not need a statesman to see 
t.hat social disorders which are liable to cost so much 
in the end can be cured at the root by properly educat
ing the less fortunate citizens. 

• • • •  
A CURIOUS i n vent ion for t.he protection of bank checks 

has recently been patented. It  consists of a nUlubet· 
of disks, so that any combinat ion of n u m bers may 
be formed. T h e  characters are heated to brand i n g  
temperature by lIIeans o f  e lectricity , a n d ,  on being 
pressed to the surface of a check or  si mi lar paper, the 
amou nt named thereon i s  bnrned by a process which 
defies the usual methods resOl-ted to by check raisers. 
Devices are provided so tllat the work can be dOlle 
quickly. 
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AN INGENIOUS REVERSING IIECHANISM FOX 

MACHINE TOOLS. 
The reversing mechanism usually employed in ma

chine tools consists of two pul leys, one driven by a 
straight belt and the other by a crossed belt, a mov
able clutch being used to shift  the one or the other 
pul ley into gear. according to the d irection of the 
motion desired. I n  order to dispense with this cum
bersome arran�ement, Eugene E .  Norton, of Bridge
port, Conn . ,  the mechanical engi neer of the American 
Graphophone Company, has devised an ingen ious me
chanism in which b ut a single belt is  employed run
ning continuously i n  the same direction. 

Of the acco l u panying i l lustrations, Fig. 1 is a vie w of 
the reversing mechanism with parts in section ; Fig. 2 
is a section showing the operative parts in a 
posi tion different from that i l lustrated in Fig. 1 .  

U pon the power shaft a disk is rigidly secured 
which is prov ided with a conical periphery. Loose
ly Illou nted on the shaft is a pu lley having an 
in terior conical flange. By Illeans of a clutch of 
any desired form, the PUllEY can be locked to the 
shaft, so that t h e  motion of the pul ley is com
municated to the shaft. A second disk loosel y  
supported on  the shaft is provided with a circular 
series of rol lers which can be shifted into en
goagement with the periphery of the first men
tioned disk and the internal surface of the conical 
flange of the belt pulley. The clutch and the 
roller disk are so con nected by a movable rod 
t hat they may be simultaneously operated by a 
shifting lever. 

When it is  d esired to turn the shaft and the 
belt pulley in one direction, the shifting lever is 
swung to the left, thus causi ng the clutch to bind 
the p u lley to the shaft. When it is desired to 
reverse the motion of the shaft, the operator, by 
means of the lever, shifts the movable rod to 
the right, and thus changes the positions of the clutch 
and roller disk from those shown in Fig. 1 to those 
shown in Fig. 2. The clutch is thereby made to dis
connect the pulley from the shaft ; and the roller disk 
is reciprocated so as to throw the rollers into engage
ment with the pulley flange and the first m entioned 
disk. These rollers receive motion from the pulley and 
communicate that motion in the reverse direction to the 
shaft, through the medium of the first mentioned disk. 

In order to lock the clutch and roller disk i n  place 
when they are in engagement with the pulley, a simple 
locking device is employed consisting of a spring catch 
w hich engages one of three notches i n  the movable rod 
referred to, and thus prevents the slipping of  the clutch 
or rol ler disk. 

• I • • •  
AN ABNORMAL GROWTH OF HAIR ON A HORSE. 

Our engraving represents a remarkable growth of 
mane and tail on a horse. His  
name is Linus  I L ,  and is the  
son of Linus, a celebrated horse 
in his day. No picture can do 
adeq uate j ustice to his great 
beauty, for he has a double mane 
w hich sweeps the ground on 
both sides, a tail which trai ls  
far in the rear. The man e  is 
very thick and measure 1 1  feet 
in len gth ; the tail is  even more 
remarkable than the mane, mea
suring 16 feet from tip to tip.  
It  is, of course, i m possible to 
account for t h i s remarkab l e  
freak o f  n atu re, a n d  w h i l e  there 
are u ndoubted ly other cases of 
si mi lar abnormal growt h  on re
cord, we do not know of an y 
horse which has been bounti
fu l l y  blest with such a beautiful 
growth of hair. We are in
debted to Mr. James T. Ruther
ford, of Waddington, N. Y.,  for 
our photograph.  

••• 
The SIDell of Metals. 

Prof. W. E. Ayrton says that 
there is a generally accepted idea 
that metals have smells, since if  
you take up a piece of metal at 
random or a coin out of your 
pocket, a smell can generally be 
detected. But I find that, as commercial alumi
num, brass, bronze, copper, German silver, gold, iron, 
silver, phosphor-bronze, steel, tin, and zinc are more 
and more carefully cleaned, they become more and 
more alike in emitting no smell, and, indeed, when 
they are very clean it seems im possible with the 
nose, even if it be a good one, to distinguish any 
one of these metals from the rest, or even to detect 
its presence. Brass, iron, and steel are the last to 
lose their characteristic odors with cleaning, and for 
some time I was not sure whether the last two 
could be rendered absolutely odorless, in consequence 
of the difficulty of placing them close to the nose with
out breathing on them, which, as explained later on, 

J C itutific �tutticau. 
evolves the characteristic " copper " and " iron " smell. 
But experiment sho ws that, when very considerable 
care is taken both in the cleaning and the smelling, no 
odor can be detected with iron or steel .  

Metals, then, appear to have no  smell per se.  Why, 
then, do several of them generally possess smells ? The 
answer is simple ; for I find that handling a piece of 
metal is one of the most efficient ways of causing it 
to acq uire its characteristic smell, so that the mere fact 
of l ifting up a piece of brass or i ron to smell it Illay 
cause it  to apparentl y acquire a metall ic  odor, even if 
it had none before. This experiment may be easily 
tried thus : Clean a penny very carefu l l y  until  all 
sense of odor is gone : then hold it  in the hand for a 
fe w seconds, and it will smell-of copper, as we usually 
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say. Leave it for a short. t i lue on a clean piece of 
paper, and it  wi l l  be found that the metall ic smell has 
entirely disappeared, or, at any rate, is not as strong 
as the smell  of the paper on which it rests. '1'he slllell 
produced by the contact of the hand with the bronze 
will be marked if  the closed hand containing it  be 
only opened sufficiently for the nose to be inserted, and 
it can be still  further increased by rubbing the coin 
between the fingers. 

All the metals enumerated above, with the excep
tion of gold and silver, can be made to produce a smell 
when thus treated, but the smells evol ved by the vari
ous metals are quite diffel·ent. Aluminum, t in, and 
zinc, I find, smel l  much the same when rubbed w ith 
the fingers, the odor, however, being quite different 
from that produced by brass, bronze, ('opper, German 
silver, and phosphor-bronze, which all give the charac
teristic " copper " smell. Iron and steel give the strong 
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. .  iron " smell, which ag-ain is quite different from that 
evolved by the other Illetals. In making these experi
ments it is important to carefu l ly  wash the hands after 
touching each metal ,  to free them from the odor of 
that metal. It is so n ecessary to wait for a short time 
on each occasion after drying the hands,  since i t. is  not 
until they become again moist with perspiration that 
they are operative in bringing out the so-called smell 
of metal. 

That the hands, when comparatively dry, do not 
bring out the smell of metals is  in  i tself a disproof of 
the current idea that metals acqu ire a smell  when 
slightly warmed. And this I have further tested by 
heating up specimens of all the above mentioned 
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metals to 1200 Fahrenheit, in the sun, and finding that 
they acquire no s lllell when q u ite clean and untouched 
with the hands. -Chem. N ews. 

• • • t .. 
A New Prhnary Battery. 

A youn g  French man has invented a primary cell, 
says The Electrical Review, w h ich is said to give 13 alIl
peres at 2 \'olts for a longer time than the ordinary 
bichromate cell or the Bunsen cell. Its essential char
acteristic is that a vanadium salt or vanadic acid IS  
contained in the excitin g  fluid or in  the substance of 
the negative or positive electrode. Such an element 
consists preferably of an external vessel con taining a 
solution of 20 parts of Na CI to 100 parts of wat er, in 
which an amalgamated zinc rod is  dipped ; an inner 

porous jar for the reception of a carbon plate, 
and which is fil led with a IIlass of powdered man
ganese oxide and fused vanadic acid .  This  jar 
contains abo a sol ution of sulphuric acid, vanadic 
acid, and h ydrochloric acid. Ten per cen t of sul
phuric acid may also be added to the Na Cl solu
tion in the external  vessel .  The de polari zation is 
very energetic on aCcoEnt of the com bined action 
of the hydroch loric acid,  the oxygen, and the 
chlorine. Moreover, the reducing effect of the hy
drogen is regulated by the presence of the vana
dic acid,  since this passes illto hypovanad i c  acid, 
and is  illl llled iatel y  again oxidized to vanadic 
acid by the hydrochloric acid, w h ile the h ydro
chloric aci d li berates an eq uivalen t of chlorine 
and four eq uivalents of oxygen. An addition of 
ten per cent of  b ichromate of potash to the acidi
fied solution i ncreases the output. Special cell s  
have been designed for application to  motor cars. 

... I e  • •  
ACCORDING to T h e  A merican Architect, t h e  

city governlllent o f  Boston i s  considering t h e  q ups
tion of establ ishing a p u blic crematory much after 

the model of the one in P1:lre la  C h aise, in Paris, w here 
the bodies of persons who die in  public institut ions, 
leaving n o  friP l J d s  or re latives , arp, as a rule, inci ner· 
ated , and wh ere cremation can also be performed for 
other persons w hose families desire i t. 

• .  e . •  
A Royal Arctic Explorer. 

The Duke of Abruzzi, the nephew of King Humbert, 
of Italy, h as started for the Polar regions. He pro
posed to go st raight to Franz Josef Land on the steamer 
" Star of I taly ,"  to penet rate as far as  possib le, and 
final ly when frozen in to Illake a rush for the Pole with 
s leighs. He hopes to be back i n  Rome in June, 1900. 

• • • 
E n d  of t b e  K e e l y  Motor. 

Mr. Kinraide, of Jamaica Plains, Mass. , has aban
doned all work on the Kee ly  motor, and will  ship 
back to the Kee l y  Motor Company all the machines 

and man uscripts left by Keely. 
Mr. Kinraide was on terms of 
some intimacy with Keely, and it  
was thought that he might dis
cover, if  possible, some virtue. in 
the motor. The exposure of the 
frauds which Keely perpetrated 
in his Philadelphia laboratory . 

which we have already i l l  I I  " 
trated, has helped to indu"p 
:Mr.  Kinraide to abandon t i le  
whole matter. 

The C urrent S n pplelDellt.  

The current SUPPLEMENT, 
No. 1220, has lIIany most val u a· 
ble  and i nteresting articles. 
Prof. Wilson's importan t worK 
entitled " Prehistoric Art " is 
reviewed at considerable length 
and the conclusion wi l l  be pub
l ished in the next issue. " The 
New T reptow·St mlau Tunnel 
under the Spree " i s described. 
The Maxim Smokeless Powder 
Controversy inc ludes interest
i n g  letters by Dr. Schilpphaus, 
H i ram S. Maxim, H ud�on Max
i m, and F. H. McGahie. " The 
Extermination of the Mosquito " 
is an im portant article. " Toilet 
and Medicinal Soaps, " with pro

cesses and form u las, completes the n U lllber . 
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RECENTLY PATENTED INVENTIONS. 

�gric u J t ll l'al I mplement s .  

THRESHING-MAC HI:>lE.-HAROLD A .  RANDS, For
cst Grove, Ore. The frame of this mach ine is a metal 

truss · frame, light, yet strong. The machine has a me
tallic separatin>:-rack made in two sections driven di rect

ly  from a cran k, the rack being so constmcted that the 

metal part at a predetermined portion of its length 

d l l  be raised in SUCh a manner as to spread the stra w 
'venl y .  A simple and readily-operated device is albo 

)rovided, whereby the concave can be l owered to enabl e 
access to be had thereto and to the cylinder. 

Bicycle-.\ PI)l iances. 

BACK-PEDALING BHAKE. -ANTONE A. ZALON
DEK, Oklahoma, Oklahoma Territory. 1'bc rear-wheel 

hub rotates upon an axle amI is provided. with a sleeve . 
A disk is fixed to tbe axle. am] the sprocket is mounted 
loosely on the f.leevc bet .\ et'n the disk and hu b. A 13wing

ing dog carried by the 6pl'OCI,et is adapted to engage a 
shoulder on the slec\'c. Bal ls  are arranged in recesses 
of riiminishillg depth in the disk.  "'''' Ill'n the rider back
pedale, he CUIlE'CR the balls to ll10ve WIthi n the shallow 

portion of the rece�s ill order to force the �p['()cket against 
the hub, and thu� to stop the wheel. 

B RAKE . -OTTO O .  ZIMME RMAN, Manhattan, )[ew 
York city. Thi� invention consit-lts of two pri ncipal 

parts -the brake-mechanism proper, located upon the 

forward portion of the lower rear braces. and the operat

ing mechanism, cOllsisting of a rol ler adapted to engage 

the front tire. A steel ribbon connects the roUer anrl the 

brake· mechanism, so that when the roller it.; made to 

engage the front wheel, the hrake-mechallIsm operates 
u pon the rear wht�el,  the principal braking action being 

upon the rear wheel. 

E ng i n e e r i ng I n1 llro v e lll c nt s .  

VAPOR-E"'GI"' Io;. - EDW A RD L. LOWE, Astoria, 
Ore. The improvements in thilo; invention are found in a 
neculiarly-conl:'ltrncted fire -Cham ber, in which a fire may 

i,e hui l t  from fuel other than that of the oil employed in 

(lriving the motor, and in which a coil or other retort i� 
arranged for the passage of the oil wbich drives the 
motor, so that such oi l is vapori zed, as is usual in this 

class of apparatus. 

PISTON-PACKING. · - GREGORY M .  M ULLEN, Bal
timore, Md. The i n ventor has devised an i mprovement' 
in the class of pistons for steam-ecgines in which a "bull

ri ng" is employed to hold the spring-parkingl which 

bull-ring i� constructed of two annular t!lectiolls adapted 
to be placed Oil the pistoll-head and bavlllg radial flanges 
between. On the outer sides of the flanges the packmg

rings are arranged to form a perfect steam-tight joint. 

Mechanical Devices. 

TYPE-WRITER. - WILLIAM C. CHAPMAN, llrace
wood, Ga. The present inven tion provides a meuns for 

automatIcally returning the carriage at the end of the 
line to commence a new line, and also proyiu es a papcr

feeding mechanism actuated at the return of the carriage 
to feed the paper forward for a new line. The invention 

furthermore comprises mechanism by which the carriage 
is returned with a step.. by-step motion corresponding 

witb the step-by-step forward feeding motion, so that 

the carriage may be run back in order accurately to place 

the carriage for any letter previousl y struck. 

PROPELLING MECIIAXISM FOR VESSELS . 
. THADDEUS MURPHY, Manhattan , N e w  York city. T h e  

hull o f  the vessel lI a s  t w o  parallel keels, o n e  located on 

each side of the longitudinal center of tbe vessel .  The 
keels converge npwardly into the hull to connect with each 
other and to form a cavity in the hu ll-bottom . A rotary 
shaft extends longitudinal ly in the cavity and has pro

peller-blade.. A gear-wheel is attached to the shaft 

between the ends, and meshes with another gear-wheel 
corried by a second sbaft. The second shaft is a power
transmitting shaft, and actnates the propel l er-shaft to 

drive the vessel , the power exerted, it is  claimed, being 
less than that ordinarily required, owing to the peculiar 

monnting. 

MOTOR-WHEEL FOR VEHICLES, - JL'LJUs W. 
'VALTKRS, Manbattan, New York city. Within the 
vehIcle-wheel a motor is mounted which is connected 

with the wheel by mechan ism whereby the wheel can be 
started, stopped, or reversed , \\' hile the motor i::; sti l l  

rnnning. The mechanism h u s  an ou twardly-extending 
portion concentric with the wheel, by mcaliS of which 

t.he mechanism is olJerated. The motor, it will be ob
served, is carried w ith in the whee) itself, aml the power 

is directly transmitted, and undue 10138. i t I� said, if:. 
tlIerehy prevented. 

RIBBON-FEED l! EVE RSING MECIL\ X I S M  Jo'OH 
T YPE- WRI'l'EHS. -GEORGE A. S ' lB. 'Iml hattan, New 
York city. This invl'ntjon Is al1 irnproveme�lt on a similar 

device patented by the same inventor. In the pre�ent 
improvement, the axle of the r i bbon-spool!::'l ha� an artn 

pi voted therein carrying two shafts, one bearing two 
pawls adapted to engage ratchet-wheels Oil the riblJon

spools and having armf' extending therefrom, and the 

other shaft bl·ing notched. the notches having differing 
angular relation to tbe shaft and being adapted to re

ceive the pawl-arms to carry them, on the rotation of the 
notched shaft, alternately in aud out of clqagempnt with 

the ratchet-wheels on the ri bbon-spool". A stop is pro

Vided to limit the extent of the release movement of the 

pawl •• 

Hallway- C o n t riva nces.  

THROTTLE-LEVER. - LoRIN W .  CANADV, El Pa_o. 
Tex. Instead of emp loying the ordin ary rack ai:d dog 
arrangement to hold the throttle-lever in position . the 
inventor employs a spring-pressed cam which hol(ls dlL' 
lever in any position . By this devici? til(' en gineer i15 

enabled to regnlate tbe position o f  the throttle-lever 38 
he chooses ; whereas, in the former arraugpnll'nt, the en

gineer was li mited hy the teeth of the rack 

FEED-WATER HEATER A\,D PlT�[ P FOR LO
COMOTIVE S . -LrCIn� D. COPELAND, Pllff'nix. AriJ':O
na Tel'. The water-hcat('r h� locate<l in the s m (lke- hox 
of the boiler. An exhaust-jolteam pipe. provided with a 
check-valve, openR into the heater to discharge the steam 

Into the water. A omali pump is provided, having a 

J t itutifit �lUtritau. 
suction-pipe connected with a water-supply, and a dis

c [l arge-pi pe connected with the heater. A larger pump 

has a suction-pIpe connected with the heater and a dis
charge pipe connected with the bOIler and provided with 

a check-valve. By means of the heater and pump, 
heated watcr is fed to the boiler in a very simple manner. 

llIiscc l lanc o u !I  Inventions. 

WEIGHING-A PPARATUS. - LEONARD D .  ORR, 
Pegram, I l l .  The apparatus embodies a scale- beam with 

a cou nterpoise adjustable thereon by means of a suitably 
dri ven gearing, the lllOvcmcn t of which is controlled by 
the po�iti()n of the beam. The gearing also serves to 
drive a numbering appal'atns for indicating the weight of 
the artiele. 'l'h e  beam when balanced is stopped with 

machi ne-precision � and the result is indicated by the 

n u m bering apparatus in a manner which renders fraud 

impost-li ble . 

TAG-H OLDER. - MARIE Z. VILLEFEU, Babylon, 
N. Y. The holder is designed to hold sb ipping or ad

dress tags on bicycles and packages, and is composed of 

spring-pressed jaws and of a pin carried by and movable 
10ngi tuLiinal ly  of the jawE-. In nse on a bicycle, the jaws 
arc to be engaged around the handle- uar or some other 

portion o f  the frame, the pin being then forced through 

the tag or cord. 

SUSPEND ER-ATTACH MENT. - GEORGE II. TUT
HILL, Brooklyn,  New York c ity. The improvement de
Vi8('U by this inventor i1" designed to hold the 8uspenders 
iogether and to prevent them from 6liding off the wear

er's shoulders, and also to hold the necktie in place and 

to s u pport the drawers. rrhe attachment comprises a 
cord having a number of clips s1idable thereon. and a 
ccutral plate securing tbe ends of thc cord and slidahly 

engaging tbe cord between the c lips. Tbe plate and clips 
act together to perform the functions mentioned . 

STAIRW A Y. - GEORGE C. 'l'ILYOU, Coney Island , 
Brookl yn,  New York city. rrhe present in vention pro
"ides a stairway constructed in two longitudinally -slida

blc, mclincd E'cctionf:01, arranged snugly against each other 
and furnished with means by wbich tbey may be dri ven 

simultaneously in para l lel lines and in opposite direc

tion!;, thus causing confusion to a person seeking to 

ascend or descend tbe stairway, the purpose being to 
afford amusement to the persons using the stairway. 

NON-REFILLABLE BOTTLE. - EDMUND WEST, 
Vallejo, Cal . In the neck of the bottle a cylinder i. 

inserted open at the top and at the bottom. A weighted 

plug is adapted to close the bottom of the cylinder. A 
float-suPlJorteu rod is passed through the cage, serves 
normally to hold the plug from the bottom opening in 

the cyliuder, and pnlls tbe plug into the bottom opening 
w hen the bottle is empty. 

TIIREAD-BOX. -MATTIE J. EDWARDS, Los Angeles, 
Cal. A receptacle is  provided by tb.is invention in  which 

the thread i" always kept in place ready for usc. The 

box is formed wi th grooves extending inside of the front 
face. On opposite SIdes of the grooves clasp-springs are 

arranged wbich di.tend the thread acrOS8 the grooves so 
that it may be easily grasped between the fingers. There 

is no projection on the front face of the box to inj ure 

the fingers . 
PXEUMATIC PROPULSroi'l MEAi'lS.--JAMES C. 

WALKER, Waco, Tex. The inventor has sought to 

app ly currents of air to aid the propulsion of ships or 

boats and to adapt the form of the ship to this mode of 

propulsion. The invention comprehends general ly a 

construction of the hull of the vessel whereby air is 
capable of being so distribnted as to produce a cushion 

on which the vessel is to float as much as possible in

stead of directly on the water, and means whereby 

cavitation on the rear of boat and of the propel ler is 

reduced to a minimum . 

CAT1'LE-SIIED. -WILLIAM HEATON, Allerton, 111. 
The shed hoi composed of sections which have open ends, 

and which are adapted to be abutted end to end. Tbe 

sections have inner and outer walls, and their roofs 

are provided with hinged door". Feeding-troughs ex

tend longitudinally within the sections to the end8, 
whereby the ends of the troughs of the abutting sections 

may register with supply-cbutes leading from tbe outer 
wall6 of the sections to tb e trough". Gates in the outer 

walls control access to the chutes. The i nventor claims 
that by thus arrauging the shed, more stock can be fed 

than wou lll be possible othprwige. 
SIL\ DE-FINDER.-GEORGE K. HENDERRON. Coshoc

ton. Ohio. This invention is a device for blending 

colors, showing over one thousand four hundred shades 
com posed of yellow, red, and blue, with the proportions 

of eacll single or blended color by weight and by com
parative scale.  'fhe device consists of three sheets of 

gelatm moun ted 80 3S t.o pass one over the face of the 
other. the base of the hlender having a scale giving the 
propc'r proport ioll of each color on each sheet. The dc
vice will  he of considerahle service to the proccs8-
worker. l i thographer, printer, or anyone concerned with 
the mixing of colors . 

SP EC"I' .\ C LES - .TOHN M cLERNON, Pottsvil l.'. Pa. 
This inven tion consists of a U shaped spectacle . frame 

which paEl�es over the cars nnd aroulld the back of the 

head. A movable frame holding a pair of lenses slides 

for ward or backward in the projecting ('nds of the U· 

frame and al lows the l.ensl'8 to be focnsRed . rr'he lenses 
may also be moved nearer together or farther apart in 

order properly to center them. 'rhis invention win be of 

service to watchmakers, jewelers, and engravers, as it 

will enable them to make use of both eyes in their 
work. 

LEVELli'lG: ROD. -.ToHN S .  )fILL'KIN and W Eu
GENE BOWEN, Ontario, Ore rrh is device consiste of two 
indeppndcntlY-lllovable. endless tape� l ocated side by side 

ill the �ame face of the rod an d scaled fronl zero in op
po:o:ite directioll8 . The tapes pas!3 oyer rol l ers in each 
pml of th(� rOll : and eac-h hvs a 8ighting-target attached 
to it  at zero . Bv meall S of this rod differences in eleva
tion between t\�.() points may bp read directly without 
making the com plltation ord inarily requi red . 

ACE'l'YLENE-(; E",ERATOH. - ERNST A .  MEYER, 
�rpmphi,", Tenll .  Thl' carhid- tray in this apparatl1� i8 

plarpd in a compartmellt  ill the bottom of the gasometer. 

I I I  it� een tel' ltoi a fol mul l receptacle for water. which has 

perforatioll� at diffel't'llt heights to allow the water to 

reach the carbid. I .. lediately above thi" IcceptacIe is a 

valve-chamber baving in its top a tubular valve and 

ca8ing. The valve tnbe has openings near each end so 

placed that, when in ite middle position, water can pass 

into the valve-cbamber ; while in extreme positions one 

or tbe other openings i. closed. A float attached to the 
end of the valve tube regnlates tbe supply. As the gas
ometer bell falls, it sinks the float and opens the valve, 

which 800n closes again as tbe gas evolved canses tbe 

bell to rise. 
AUTOM ATIC SIPHON .-CHARLES F. L. McQUIs

TION, Butler, Pit. This siphon is so constructed as to 

empty a tank at stated intervals as soon as it becomes 

fnll. It consists of an inverted U-Rhaped diecbarge pipe, 
the longer arm of which terminates in a water-seal or 

trap below tbe tank. A second S-shaped tube placed be
side the siphon is :connected with it above tbe bevel of 

the water in the trap. The lower bend in this tube is 
above the bottom of the siphon pipe ; while the upper 

bend is above the bend i n  it. As the tank fills, tbe air is 
compressed in the two pipes, causing the water level to 

fa ll  in both ends of eaclI . When the level falls to the 

lower bend in the small tube, the compressed air blows 

out the water-seal, and the water, rushing in from above, 

starts the siphon flowing. 

SELF-WEIGHING SC' A LE.- ALVA W. B. JOHNSON, 
Mount Vernon, Il l .  Thift Bcale consists of a pivoted 

E COOP having a small inclined bucket·elevator, similar to 

a grain elevator, arranged in the back end. The elevator 
is operated bJ an electric Ulotor. The weigbing scoop 

reRts on a balanced platform the same as witb an or
dinary scale. After setting the weight at the proper 

point on the .caie arm, the operator fi!!s the scoop till  

the beam rises, when a connection is made, and the ele
vator carries away the surplus. The operator then dumps 

the scoop ; and the scale IS ready to weigh again . 
INCANDESCE:>lT VAPOR-BURNER. _. JAMES A .  

Y ARTON, Kansas City, Kan. This apparatus for burning 
vaporized hydrocarbons comprises essentially an oil or 

napbtha tank having a vent, and a generator. A pi pe 
leads from the generator and i8 connected with tbe tank 
at top and bottom, whereby the gases escaping from the 

generator can pass in'" tbe tank at the top, without i m
peding the flow of the oil. One of the noyel features of 
the invention is the construction of the generator. This 
generator comprises a tube bending down immed iately 

over the burner or at the point of greatest hcat whereby 

a pocket is formed to which the oi l drains and is then 

vaporized. Traps are provided in the apparatus to col
lect sediment. 

THAWING-DEVICE FOR MINES.-CARY WRIGHT, 
Salmon City, Idaho. This iuvention consists of a rota
table cylinder horizon tally mounted on a movable plat

form and baving a hinged cover through which fuel may 
be i ntrodu ced . The cylinder is perforated on its front 
side to allow the heat to e"cape. 'I'he rear side also has 
perforations through which all air blast is maintained for 

the purpose of aiding combustion . 

PIPE-SCRAPER - SAMUEL CRAWSHAW, Oamaru, 
New Zealand. The scraper consists of a main stem 
attached to which are spring arms, having at their ends 

laterally-curved scrapers, which conform to the sllrface 
of the pipe . Spreader-plates adjust the spring-arms for 
any s Ize of pipe. A leather scraping piston is at the for
ward end of the stem, and a centering block at the 

handle end. 
TOASTING AND BROILING APPARATUS. 

ARRAHAM LURIE and LOUIS BILOON , 179 E. 1O'1th 
Street, New York . The toaster consists of a U-shaped 

wire nettmg frame fitted with a handle and arranged to 
slip into a special holder attacbed to a gas jet. The bolder 

bas two flat side pieces, which act as reflectors. A sheet 

of flame plays between each of the side pieces and tbe 
wire holder, tbns toasting the .lice of bread on both 

sides at once. The broiler is si milarly constructed and 

is provided with the necessary dri p-pans. 

CORSET-FA STENER.-ANNA LEESON, Quatsino, 
Canada. One of the two busks of tbe corset is notcbed 

to receive lugs on the other busk when both are made to 

overlap . A clasp engages each lng, which is properly 
bent to receive it, and holds the two busks firmly to· 

gether. 

TEMPORARY FASTENER FOR BOXES, ETC.
IIIALMER B.  J.  ANDRUS, Winooski, Wis. This fast· 
ener consists of two long. narrow. U asbaped, flexible, wire 
prongs, which are driven into tbe top and SIde of the box 

near the edge. The upper one, which i" a little wider 
than the lower, is bent out horizontally and the lower one 
passed vertical ly upward throngh it. The top wire is 

tben bent down against the side of the box, and the wire, 

passing tbrough it, i8 bent down over it, thus securely 
fastening tbe cover . 

P",ElTMA'l'IC 'I'IRE.-JOHN J. FARRAR, Rapid City, 

S. D .  An outer containing tire has within it a s mall 

inflation-tube with rigid walls. This inflation- tube is 
inside what corresponds to the inner tnbe o f  an ordinary 
double tube tire, this inner tube being, however, firmly 

bound to the outer tube at short distances, thus forming 
bulb-shaped compartments. A valve in the inflation
tube in each compartmeut admits the air. and a puncture 

in any part of the tire will only cause the deflation of 

one compartment. 

SKYLIGHT. _. W ILLEY J. P. KINGSLEY, Rome. 
N. Y. Tbe skyl ight has longitudinal grooves cut in the 

flanges support ing the panes, and the top or lapped
over edges of the panes are cut at a wide, obtu�e angle. 
By this arrangement. the water which may condense on 

the under surface of the glass rnns to one side and down 

the groove out to the roof. 

MAIL-BOX. - S .  A. and F. J. BRAGUN IER. Topeka, 

· Kan . , and P. ,J. BRAGUNIER, Den ver, Col. This box is 
adapted to be fitted to a door or door casing, and is fitted 
with a vertlcal1y-s1iding door having l ugs projecting 

through slits in ' h e  sides. One o f tbe lugs passes under 
a catch on the door (supposing the box on the casing) 

and thus locks the door o f  the mail -box. Wben the door 
is opened! the catch is diElocngaged from above the lng and, 

consequently ,  the mail box door may be raised . 

HAMMOC K-SLING FOR INFAN I'S.  - IRA M. 
GEORGE, Killgsbridgc, New York city. rrhis invPl1tion 
provides a small hammock swung from davits fastened 

to the bedposts �t the foo: of the hed . The arms of the 
da vits project toward the head of the bed and arc held 
rigid by an adjustable brace rod. When making the be.l 
t.he hammock and bracc lllay be easily detached and the 

arms swung facing each other directl L vcr the foot 
board. 
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LACE FASTENE R.-WILLIUI H .  PARDEE and FEN-
TON E.  JUDSON, Antigo, Wis. The leading feature con

sists in a fastener having a hook arched from the eye 
with a lateral trend at the arched portion, the end �yond 

tbe arch running downward ly and inwardly and then 

outwardly to give tbe free end a trend in a direction 
opposite the lateral trend at the arch. 

PINCUSHION. - CORRY JONES, Long Island City, 
New York. The cushion consists of a head, formed 
with a cap, on the side of which are bands above a head 
from which depends a tapering shank, designed to enter 

the hole of a spool of tbread. 

LEGGING, - CHARLES S. and A. S.  HUNTINGTON, 
Om�ba, Neb. The legging has its in.tep portion offset 
from the body portion, the inner ends of the instep over· 

lapping tbe Illstep end of the body and having a binding 
extending from one side to t.he other of tbe body, follow_ 

ing the line of the instep. U pon tbe heel portion of 
the body a curved stiffening band is secured. 

METAl, STOCK.-RoBERT DULK, Bronx, New York 
city. The l eading feature of tbe design consists III a 

spray of holly and a smooth border extending along 
the edge of the spray. The stock is to be used on 
picture- frames, the smootb border serving to prevent tbe 

pricking of the fingers which has hitherto resulted from 
its omission . 

LAMP,-LoUIS C. TIFFANY, Manhattan, New York 
ci ty. The body of this lamp is formed by the shell of a 

pearly nauti l us, pivotally mounted on a stand. Within 
tbe shell the bulb of an incandescent electric lamp i8 
arranged . 

ACETYLE\,E GAS BICYCLE-LAMP. - CHARLES 
KELLY, Passaic, N. J. The lamp in appearance is very 

compact, and gives, for the amount of car bid nsed. an 
exceedingly bright ligbt. The brilliancy of this light 
depends largely upon the use of a parabolic reflector. 

NOTE.-Copies of any of these patents wIll be furn

ished by Munn & Co. for ten cents each. Please state 
tbe name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS ETC. 

T H E  LOCO MOTIVE .  New Series. Vol. 
XIX. Hart ford. Con n . : The Hart
ford Steam Boiler I n spec t ion and 
Insurance Com pany. 1898. J. M. 
Allen, Editor. P p. 191 .  12mo. 

The anIlual volume of tbis l ittle periodical is always a 

welcome visitor, and will prove valnable to all steam 

usel s and those who are in any way interested in the 
subject. Each nnmber contains one or more high class 

tecbnical articles, besides a fllll record of boiler explo

sions of a preceding month. There is also a collection 

of well selected reprint matter. Where necessary the 

subiect is well illnstrated by half-tone engravings, show

ing explosions, etc., and by clear diagrams. The Loco

motive is read by steam nser. all over the conn try. 

MATERI A LTSTISCH - H Y  P O  T H E T I  S C H E  

SA'l.'ZE m m  E RKLARUNG D E S  WESENS 
UND D E R  K RAFTAU SSERUNGEN DES 
ELEKTRISCHEN FLUIDUMS. Von F. 
P h .  SWgermayr. With 88 illu stra
tions. Vienna : A. Hartleben. 1899. 
2 vols. 8vo. Pp. 431.  Price, paper, 
$2. 

THE ELEMENTS OF PRACTICAL ASTRON
OMY. By W. W. Campbell. New 
York : The Macmi l lan Company. 
1899. Pp. 264. Price $2. 

The time is ripe for a new text book on astronomy, and 
Prof. Campbell, who is an astronomer in the Lick Obser
vatory. i. well qualified for the task. It should be said, 

however, that this is the second edition, the former hav

ing been published in 1891. Tbe author's experience in 

presenting the elements of practical astronomy to large 
classes of students has stood him in good stead, and the 

volume before us is an admirable text book for classes. 

DEFECTIVE EYESIGHT. The Principles 
of i ts Relief by Glasses. By D. B. St. 
John Roosa, M.D. ,  LL. D. New York : 
The Macmillan Com pany. 1899. 
12mo. Pp. 193. Price $1 net. 

The author is one of the most noted specialists in dis

eaoes of the eye in the world, and anything which eman
ates from his pen is sure to be autboritative, and the vol
ume before ns is filled with valuable material which 

cannot but prove of the greatest po.sible valne to all who 
deal with defective eyesight. It is accompanied by many 
excellent illustrations and test charts. 

LA SPECIFI C I T E  
Bard. Paris : 
Naud. 1899. 
50 cents. 

C ELLULAI RE. Par L. 
Georges Carre et C .  

P p. 100. 12mo. Price 

LA SEXUALITE . Par F. I e  Dantec. Paris:  
Gt'OI'l.!,'ps Carre et C .  Nand. 1899. Pp. 
98. 1 2mo. Price 50 cents. 

LA T H E ORIE DE MAXWELL ET LES Os
CILL A TI O N S  H E RTZIENNES. Par H. 
Poincare. Parb : Gporges C arTe et 
C. Nand. 1899. Pp. 80. 12mo. Price 
50 cents. 

The three little volnmes which lie before u s  form part 

of a series of scientific monographs which the pnblishers 

have termed U Scicntia. " The volumes in the series are 
written by well known French savants and offer to the 

reader a philosophic exposition of recent discoveries and 
of the development of the sciences in general. The clear

ness of the descriptive matter and tbe scholarly way in 

which the subjects have been treated should earn for the 
series a place in the iibrary of every student of science. 

T W E N TY-FIRST A NN UAL REPORT OF 
TH E STA TE BOARD OF H EALTH OF 
C O N i'lECTIC U T. P p. 197. 

We acknowledge the receipt of this valuable annual 

book of 19; pages for the year 1898, compiled by Prof. 

Charles A. Lindsley, M.D., of New Haven, Conn. It 
contai l l s reports from t.IIe several connty and town 
health officers, and numerous statistics graphically a. 
ranged. 
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turbine. The loss in transmission depends on the size 
of the wire used. but may be put dowu at from 5 to 10 

per cent, so that from 90 to 95 per cent of the current 
delivered by the dynamo will reach the transformers 
The transformers will turn about 95 per cent of the cur: 
rent they receive to the motors, which will in tnrn give 
85 to 90 per cent of this to the machinery. A8 a total 
then about 60 per cent of the power of the waterfall 
will be received by the machinery. This is based on 
the supposition that every thin" works at full load. Much 
depends on the machines used. and only an engineer or. 
the spot can give reliable figures. 

TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad. enable us to understand 
the laws and practice on both continents, and to possess 
unequaled faCilities for procurIng patents everywhere 
A synopsis of the patent laws of tbe United States and 
all foreign countries may be had on application. and per· 
sons contemplating the securIng of patents. either at 
home or abroad, are invited to write to this office for 
prtces. which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN &; CO . •  office SCTRNTIFIC AMERICAN. 
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foot power 
Screw ... 

• • .  cutting 
Automatic 
Cross feed 

9 and I I · inch Swing. 
New and Original Features 

SOld for Catalogue B. 
Sf'ncca Falls Mfg. Company, 
695 \Vat�r St., Seneca Fans. N. y. 

Mr. G. S. Jeffries desires to interest capital in his 
invention, recently patented here and abroad, whereby 
signals can be made to the engineer of a train by means 
of an ob8truction placed on the track. This is fully de
scribed on page 326 of this edition of the SCIE�TH'IC 

AMER I C AN. Address G. S. Jeffries. Reading. Pa. 

INDEX OF Foot Power  :r���ra�!�!::'� krj};����s�;. Plan-INVENTIONS SHEl'ARD LATHE CO . •  133 W. 2d St . •  Cincinnati. O . 

rr Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co . •  361 Broadway, 
New York. }ree on application. 

HINTS TO CORRESPONDENTS. 
Name8 and A ddre88 must accompanv all letters 

or no attention will be paid thereto. TIlls is for om 
information and not for publication. 

R e ference8 to former articles or answers should 
give date of paper and page or nnmber of question. 

• nq u i rie� not answerea in reasonable time should De repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each muot take his turn, 

B u yers wishIng to purchase any article not advertised 
in our colnmns will be furnished with addresses of 
bouses manufacturing or carrying the same. 

Special \V rltten I n fo r rna t l o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scie nti fi c  A merican S u p p l e m e n t!!! referred 
to may be had at the office. Pnce 10 cents each. 

Boo ","" referred to promptly snpplied on receipt 01 
pnce. 

III I ::Jk� "
o�e

l��.!d.
examinatlon should be distinctly 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

MAV 9, 1 899. 

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

LSee note at end of list about copies of these patents.] 

Adjustable stand or chair for artisans. J. Stone .. 624 ,567 Advertising device. Frazee & Bersbach . . . . . . . . . . .. 624-,ti39 Air compressor, hydraulic. J. Liming . . . . . . . • . . • • . .  624 .830 Air mattress or cushion, E. Fournier . . . . . . . . . . . . . .  624.6:18 Alloy. W. D. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 624 .605 Amalgamator. W. M. �'ul ler . . . . . . . . . . . . . . . . . . . . . . . .  624.&J4 Ammunition hoist, J. Krone . . . . . . . . . . . . . . . . . . . . . . . .  624,82fi Animal trap, E. L. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.Gliv Animals' noses, machine for tarring. R. W. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.731 Alltifriction roller. H. M. I.e Duc . . . . . . . . . . . . . . . . . . . (124.506 
Antiseptic cabinet, C. A. Bradley . . . . . . . . . . . . . . . . . . . 624.747 Artillery shield. light. C. H. ��rybarger . . . . . . . . . . .  ti24.640 
Axle spindle. E. L. Hilderbrand . . . . . . . . . . . . . . . . . . . .  f)24 ,805 Back pedalill,g brake. P. E. Doolittle . . . . . . . . . . . . . . .  624.7H2 Rag closure. Ii .... W. Pawling . . . . . . . . . . . . . . . . . . . . . . . . . . 624.677 Bag frame. 1.1. B. Prahar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624,863 Ball . �ee Bowling alley ball. Balls . rivets. etc., machine adapted for making, E. G. Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . €24.438 Battery. See Galvanic battery. Storage or secondary battery. Bed bottom. spring. It. J. Everitt . . . . . . . . . . . . . . . . . .  624 .634 Bed. folding metal. A. Holm . . . . . . . . . . . . . . . . . . . . . . . . li24.493 Bed. sofa. '1'. G. Weyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624 .591 Belt coupling. J. Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .604 Belt fastener, H. Derdeyn . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .760 Bicycle. J. J. Hentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .651 Bicycle. cham less. W. K. Kennard . . . . . . . . . . . . . . . . .  624,500 Bicycle construction. H. H. Baker. Jr . . . . . . .  , . . . . . .  624,44� Bicycle crank hanger, W. H. Fauber . . . . . . . . . . . . . . . 624;{i36 Bicycle handle bar. L. B. Gaylor . . . . . . . . . . . . . . . . . . .  , 624.643 BICycle handle bar. Jones & Tarver . . . . . . . . . . . . . . . .  624.657 �l���}: {��la�!ag:r�\'e;:�:�����e: : : .. : : :  .. : : :  .. : ., :  �1tM� Bicycle pump, H. I.leineweber . . . . . . . . . . . . . . . . . . . . . . . 624.663 

(7662) J. S. R. a�ks: When does the Bicycle pump hose attachment. H. Le
i
neweber .. 624.664 

�:fLl��� ���Pt1�\t'.�d.���za�� : : : : : : : : : : : : : : : : : : : : :  �:� 19th centnry end ? A. The 19th century cloBes with De
cember 31. 1900. The 20th century begins Jannary 1. 1901. 

Reasons : 1. There never was a year nnmbered 0 in 
chronology, though astronomers have called the year be
lore the Christian era the year zero. The reckoning in 
chronology is B.C. 3, 2. 1. A.D. 1, 2. 3, etc. The year 
1 B.C. was followed directly by 1 A.D. in all historical 
reckoning. See Ency. Brit .• nnder Chronology. In as
tronomical reckoning the year 0 preceded the Christian 
era. The first year A. D. was the .. year 1 ."  The year 
1 was completed on December 31. twelve months after 
the beginning of Our present reckoning. There is mnch 
confusion on this point ;  but it is just as simple as reck
oning the years of a baby's life. When is the year 1 of 
a babv's life finished f Who ever heard of a baby's 0 
year ! 2. The year 100 belonged to the first Christian 
century. The reason for thi. is the same as for putting 
the l00th article into a package which is to contain 100 
articles. The 2d hnndred articles begin with No. 201 . 
In connting articles by hundreds we proceed as follows : 

1st hundred Nos. 1 to 100 inclusive. 
2d 101 200 

19th ., 1801 1900 
20th .. 1901 2000 

�:r.de�e�eE:po:��[;;nOb:.. Bachman . . . . . . . . . . . . . . . .  624.610 

Board. See Bread or pastry board. Teeter board. Boiler. See Steam boiler. Washboller. 
�gn�� ��:��e.VE.c��rJer;;;e;.. : :  : : : : : : : : : : : :  : : : : : : : :  �g� Bolt head. W. W. Corey. Jr . . . . . . . . . . . . . . . . . . . . . . . .  624.628 
�g��c�:;,

kd:�\:'Ch�bf'��:k·riOck;iown: 'G':F: '�'i;""Ii: 624,510 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . .  624,na7 

�g�fn�r :�3�Jnfi�ir���i:r:e�L���::oii.·:::.·: :: ..... : g�1:� 
�g�g:. �i6tr_l;efilI!:'�l

i
�,gE� A:1�ci�::r:'-::::::::::::.' :.: ��:�� 

�g�l?n�t�R�;r b£i.d* �ri!lttJ�t,;;'d·. ·.·.·.·. ·.·.·.·.·.·.:: ·.·. '. : : ��::�� 
�g;.linsge:

lt'ltl'��b:.: HM��;Vb'6�: ' 'Pap'c'r box: " 624.807 

����m: 
T
Se�' �l��cie . .  iamp · brackei: · ·  Liiirii;er 624,723 

bracket. Brake. See Back pedaling brake. Car brake. Sled brake. Vehicle pneumatic brake. 
��r:� 

o�lg�:�r��o:{a% 'iorH��i��iiigB: · 'maiiteis; 624.7fY7 vaults. etc .. C. Mlcers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.523 Brid�e. W. S. Breis oard . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  624.618 

fl��:h: !iia�·i�::c:.sS� ROOney : : : : .'  : : : : : :  . .' .' : : .' .' .' : .' .' .  �::� Bru,f,hes, reversible handle mounting for, H.  
BUCki��·�eii: ·L: ·saiiiter8::: : : : : :::::::::::: :::ti24.87i. �a� Buckle, harness, Sau p & Hauenstein . . . . . . . . . . . . . . .  624.688 
g����r�o�:�I(!'�:�·u%e�· ti��g�e��·biirner: · Oii 624.841 

burner. 
Dollars. years, or centuries follow the same law. A Bnrning liquid fuel. apparatus and system for. F, 

man is 100 years, a century. old when he has completed Butrer�c���ciuiid"fO·r ·removinii ·iaillt ·Oi:" oiiioii. 624.889 
a fn1l 100 years. Not when his l00th year begins. but But1�I�eC';,�.7.°:r.·iiil�S .�.����::::::::::::::::::::::: �1:�� when it ends. Its full twelve months belong to him Cable making machine. E. H. Johnson . . . . . . . . . . . . . 624 817 

The writer remembers very well. though only 9 year� Calculating device. J. L. Brown . . . . . . . . . . . . . . . . . . . . . 624:621 

old. the discussion of this question in 1850 and the con- Calculating machine. H. Goldman . . . . . . . . . . . . . . . ... 624.7B1l Camera, panoramic, C. H. Sbaw . . . . . . . . . . . . • • • • • • . .  624,553 
eluoion that 1850 belonged to the first half of the 19tb Camera. photographic. B. D. Sheffield . . . . . . . . . . . . .. 624.693 

Can crimping machine. C. W. Sleeper . . . . . . . . . . . . . .  624,879 
century. It will certainly be premature to write centen- Car brake. Goetz &; Huston . . . . . . . . . . . . . . . . . . . . . . . . .  624.787 
nial sermons or lectures or articles for 1899. If this is Car brake. L. L. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.831 
done, it will be fonnd necessary to repeat them in 1900, as g�� �7::�1::�dd ��'::��reet: W: R:·EVaii,; : : : : : : : : :  g�g� 
not a few did in 1849 and 1850 for the half century. This g�� ���:etd&,':!���t�;..�ai��'!..\�.hb':-�en· &: 'o'Suiiiv;'ii ��'m 
view accords with the statement of both the Century and Carboll� for �Iectric lamps. composition for. A . 

• 
Webster's Dictionaries. We quote from the former; C O. Slmonmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.552 

. .  The first century of the Christian era began with tbe ar�ifiWiP������ . .  ��� . •  ������.i�� . .  ��.����i��: . .'.':: 623 861 

Year A. D. 1 and extended to the end of the year 100', cCarpetsstretcber. C. H. Sapper . . . . . . . . . . . . . . . . . . . . . .  624:873 ase. ee Bookcase. Egg or fruit case. Eye-
the 18th century began with 1701 and ended with glass or spectacle case. 
1800. the year completl'ng the hnndred year perl'od I'n 

(
c
;ashh re"ister. E'. Parer " ' ' ' ' '  . . . . . . . . . . . . . . . . . . . . . . . 624,856 as register and indicator. G. H. G1edbill . . . . . . . .  624 ,645 

each instance giving name to the century. The centu- c
c
ement. C. Myers . . . . . . .  , . .. . . . . . . . . . . . . . . . . . . . . 624.521. 624.522 

. .  . ement. plaster. _etc .• mIXIng', A. Sackett . . . . . . . . .  624.687 nes before Chnst are reckoned backward m their order ggain. drive. E, G. Hoffmann . . . . . . . . . . . . . . . . . . . . . . .  624,492 
from the Christian era. as the 4th century B C from 

I CbaIr. G. Hunzmger . . . . . . . . . . . . . . .
.
. . . . . . . . . . . . . . . . . . . 624.812 . . , opper. See Cotton chopper. 301 B. C. backward to 400. Circuit breaker. automatic majZnetic. W. M. Scott 624.895 Clea�ler. See Boiler cleaner. WIndow cleaner .. (7663) L. S. T. writes: I have ascertainpd CC

I
I�VIs. plow. B. F. Russ.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . 624 .MB 

. IPPIng- horses. shearIng flbeep. etc .• machine the theoretical horse power of a stream nnder a given for. W, W. & A. T. Barton . . . . . . . . . . . . . . . . . . . . . . .  624 .736 

head to ,?,,.1000. I �sh to transmit that power by means gg�ge�U;!�ru: ��c:!�e: .\V:?b
�.
ra

�.�
t
: : : . : : : : : : : : : : ��g�� of electriCIty five miles for use as a motive power in two Coat and hat rack. G. W. McCausland . . . . . . . . . . . . . . 624 .848 

mills. Will yon please inform me how much of the ��rri���\:�t"bce���.n�: �c��ShI.����
n
: : : . : : : : : : : : : ��:� 1.000 horse power may be .afely relied on for practical Commutator brush holder. G. H. Jantz et aJ . . . . . .  624.815 

Ul:1e, from motors at terminus of the Jine ? Will au tell 
Con

t�enSing attachment, exhaust pipe, R. P. Bol- , . y n . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6U.oIr. 
me. also. what is the percentaeoe of loss in practice at the Connecting rod . K E. Wigzell . . . . . . . . . . . . . . . . . . . . . . 624.593 

several stage f . d . . f:ontroller. T. von Zwei"bergk . . . . . . . . . . . . . . . . . . . . . .  624 .719 B 0 converSlOD an traDsIDls610n of the gork extractor. M. D. Converse . . . . . . . . . . . . . . . . . . . . fl24,457 
power:. (1) Loss in mak.ing; the IO?O available by means cgg: ������r ��r·c�r�i'c���ti):dr';ves : : : : : : : : : : : :  �:�, of turbllles. (2) the loss III generatmg the electricity. (3) Cotton chopper and cultivator. W. H. Ledbetter. 624.829 
tbe loss under ordinary conditions in transmission, and COUtJ��in�.ee Belt coupling. Car coupling. Thill 
(4) the loss at the motors? A. We can only give a general Cover holder. pot or kettle. S. Baker . . . . . . . . . . . . . . .  624.443 
answer to these inquirie8, since the conditions peculiar ��:a�a�e����1�·r.(1�e�t�f���I.rN: ·G: ·w·iiiiamB .·.·.·.: ��:��� 
to the special ca8e affect results. The efficiency of tur- Crusber plate. H. J. Wessinger . . . . . . . . . . . . . . . . . . . . .. 624.589 

bine wheels is from 75 to 87 per cent at full gate. For ��\I���t��r��i¥.�i��aWIl� •. �: .�I�i.�: : : : : :::::::: : : : :  �::m 
anything less the figures drop off rapidly. The dynamo Curre!'t motor. altematin". A. Heyland . . . . . . . . . . . 624.652 
will return from 85 to 93 per cent of the power of the 8���:1� g�����: f: l;;rfc�\����::::::::::::::::::::::: �:�� 

r .. ; @ � �!rrt�!o�!!�t�� ! I � less 
i
t includes the famous 

ST I L LSO N W R E N C H  
:�:.�h1tit��i�����!ln����t�,?p:1� t��i�s��t 171ep�;�� are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. Price list on l!pplicat ion to 
WALWORTH M F G .  CO . •  20 O l iver St reet . Bost o n .  Mass. 

TOOL MAKER 'S  E N G I N E  
10 in. swing. Is made for those 
who require very accurate work. All parts are tltted in the most careful manner to insure accurac� in turning. boring, facing. etc. 
?hbr��g:�f� f6�9� g:��A��U:��l� to 96 per centimeter. Tools furnished include chucks, col1ets, cutters for tunling, tbreadina-, 
�r��i�;�1o�s�3���(ra��%��t�: 
T H E  PRATT & W H I T N E Y  C O . ,  Hartford . C o n n  • •  U .  S .  A. 

H IGH GRADE W�R�?N G  MACHINERY " Single Machines or Com
plete Equipments for 

Any Class of Work. 
Your Oorrespondence is Solicited. 

.. . . 
po- l))nstrat"a�p��m�n�nd Prices on 

",0 J .  A. FAY &. CO. 
1 0 - 3 0  J o h n  St . .  C I N C I N NATI .  O H I O  

WORK SHOPS 
of Wood and Metal Workers. without steam power. equipped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y _ 
allow lower bids on jobs, and give greater profit on the work. Machines sent on trial if desired. Catalog Free. 

W. 1'". &. J O H N  B A R N ES CO. 
1 999 RUBY ST . ,  ROCKFO R D  I L L  
Skinner  Oombination Lathe Ohuck 

Strong and true. Best reversible jaws -- easily reversed. Made of step-I . case hardened. No strain on the screws. Upper section of jaw may be left otl" and chuck used for cuttiUjl stock. Greater capacity than any other chuck. Can be fitted with interchangeable jaws. 
S K I N N E R  C H U C K  CO.  

C h u rch St. .  New Britai n ,  Conn . 

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub-Presses and 
Tools to Ol·der. 

Ilr Sena tor Circulars. 
BLAKE & JOHNSON, 

P. O . Box 7 .  WATERBURY,  C O N N .  

I N  A C R A M P E D  C O R N E R  
workmen can always work on a pipe with our 

Adjustable " S "  
Pipe Wrench . 

Frame of malleable 
of6�gt :��::�:I.idTI' interchangeable. A corner. It 1vUl not lock on accurate. Send {or Cir. to 

ware and Too Co. 
Springfield, Mass. 

Our Toolmakers' C lamp 
Is made of highest quality steel. case hardened, carefully polished and finished. rrhe best clamp mad-: for holding small work in drilling, tapPIng, etc. 

Made in following �izes : 
1,. incb. price. postpaid. each 50 cents. 

�;;.6.::tI � "  " 
, " 65 " 2% " " " " 75 " � u 

" 
.. • •  9.1 " .1i�E��::;I is <?r��eB�g: il�:t�1:��:.h�o��&tt8er3�� scription of our entire line of 'rooJs, 

Valuable Recipes, Tables, etc. 
J. STEVENS ARMS & T O O L  CO.,  

P. O. Box 16. 
Chicopee Falls, Mass., U. S. A. 
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Curtain, window. Bartholomew & Emery . . . . . . . . . 624 735 Cutters, device for holding circular, l!J. G. Hoff- ' 

D�l����;\i�eCi;a�i��·,·C(;iii freed: ·Moser &·pJiij;ps ��t�� 
B��o��t�ld�r ��;d �b�rCk: .��� ·i: ·iiosei�ireter:::::'-'- : : �:� 
B�r�r�e'S�I�c���iil��rfe/�ehman . . . . . . . . . . . . . • • . . . . . .  b"24,507 
Drum stand. U. G. Leedy: . . . . . . . . . . . . . . . . . . . . . . . . . .  b'24.6ti2 Dust col lector. L. it. Whitney . . . . . . . . . . . . . . . . . . . . . .  b"24,592 �ye. re� sulfo.ac:id .  Schmid & Rey . . . . . . . . . . . . . . . . .  (i24,877 �ducat.lOn�1 deVIce, J. �. Beviqgton . . . . . . . . . . . . . . . 624,til4 �gg or. trmt case. W. WII.son . . . . . . . . . . . . . . . . . . . . . . . .  624,598 li:lectrl� muto.rs. means for regulating speed of. 
me�tr�d��������y: 'if.: S. LlOyd: : : ::::::::::::::::: : �!:�li1 End gate, wagon, O. H. WatkIns . . . . . . . . . . . . . . . . . .  624 ,5S5 Engine. See .li:xplosive engine . Gas engine. Rotary engllle. Steam engine. 
Engine cutoff mechanism, R. Sprado . . . . . . . . • .  " . . . • 624 ,698 Engit}e cylinders, apparatus for cooling gas. J . 
gth':r: �gr.:��I�g: ·P·:T:·F�;i�sch'c· ·(r.;i,;,;uiii."::::::: 6ir'�Z 
�i�i;�!?�I��iif.

e
A�i:�1AIJa::����.�?�: : :  : : : : : : : : : : :: �:��� Explo8ive engine. II. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  624

'
555 Explosive engme. convertible compound, S. A .  

' 

Hasbrouck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 624.649 Extension table. R. �'. Westerfield . . . . . . . . . . . . . . . .  624.716 Extractor. See Cork extractor. 
Eyeglass nose guard, C. K. Pevey . . . . . . . . . . . . . . . . . .  624,534 �;yeglass or spectacle case, W. Zoerb . . . . . . . . . . . . . •  624 .887 Eyeglas8 or spectacle case. Zoerb & Becker . . . . . . . 624 603 �'eed water regulator for boilers. E. W. Marsh . . . • 624'83H 
��ence machine, J. A. �ark . . . . . . . . . . . . . . . . . . . . . . . . . . 624:532 

�:���: ;:�:�.hi�ir'. ';\irt�·r�·. �� .. �.i!���:: ::: :::::::: ::::: ��:¥rl 
t:���: �

i
�� ���:i'o�� d�v��,j

l
�g� Bariie8� : : : : : : : :  ::: ��!,� File. paper, (� . . H. Hogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624:544 t�n���. ���,� r.���;e:: .���.

m
.��:::::::::::: ...

. ::::::.: �!:� Filter bed. L. K. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.893 
t:lf�:;.s���·r?W\J.'i'!-gus'c·y: : : · : : : : : : : : : :  : : : : : : : : : : :  ��t� 
t�n�e;rsl��14.p�I �fo��t.��· . ��.� ��.t.��, . .  �: .:.�. ������ ��t:J.lJ 
r.t�� :�g�������:�: !·����l�ii�.ew�iI�·Ban·kB: : : : : : :  �::��l 
�����,f:�bfi�;g !a{�ari:�y A: ·Lan·tz·ke·.·.· .

. : .... : :" . .. .... .. .. '.: :  �:� 
t�1���i}l�gI.I�\�.i,llt�)��g�e �il:���no

s
��d: j·:w·: Piver·:: �t;� Flour bolt. J. Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624'752 Flushing apparatus for sanitary or other fixtures, • 

K f:. Stover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.569 Fruit dresser. \V. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . 624.851 

t:��!t j:;,h��ij��S�i�ii��r�: .��: .�:�.��: :::::::::::::.: �!.� Fuel and making same. composite. C. O. P. How· • 

Fue'l� Ij,e';i: ·X. ·X: i)lck·soii::::. :::::::. ':::::::::::.':.: �·t� Furnace. See Boiler furnace. ' 
Gage. Sec Surface gage. g:��:���� ������lte�: j�IZ· Bac·kus·:::::::::::::::::: 8�::�It (l as apparatus, acetylene, J. J. li'aul kner . . . 624.468, 624.41)9 Gas burner, \V. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.414 GHS engine, W. H. & J. Butterworth . . . . . . . . . . . . . . fi�4,7; O Gas generator. acetylene. J .  J. Faulkner . . .  624,466. H24.4 )/ Gas generator. acetylene. O. J. Moussette . . . . . . . . . 624,b4G Gas, t ime apparatus for extinguishing, P. Barni-kel . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,7H3 Gate. See End gate. ')'ail gate. Gate. H.. �1.  Teague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi24,7u2 Gear CUtti1 1g machine. I1J. H. Parks . . . . . . . . . . . . . . . . 624.6� ti Gear, dlffenmtial. C. H .  Metz . . . . . . . . . . . . . . . . . . . . . . . . 624 .519 Genr, (lriving", r:J'. R. Jarvis . . . . . . . . . . . . . . . . . . . . . . . .  ' . 624.816 Gear teeth ,  machine for generating bevel, J�e-

land & Ferris . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  624 .508 Gearing, worm, J. H. Barr . . . . . . . . . . . . . . . . . • . . . . . . . . . b"24,734 Generator. See Gas generator. Steam genera-tor. Germ extract, making. A. M. Park·er . . . . . . . . . . . . . .  624,675 Glas8. apparatus for manufacturing window, J .  
Gla!�����()nibiiHiti·Ojl·.· (; . ·vi: Beii�iini: . : � :  :��:��: �!::�! Glycocolphenolester and making same. A. Ein-born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6"24.772 Grade delineator. J. RiddelL . . . . . . . . . . . . . . . . . . . . . . . 624.860 Grain d.rier. C. Mallinsun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"24.515 Grain valve, L. M. Wal ker . . . . . . . . . . . .  , . . . . . . . . . . . . . . 624 .712 Gravity separator and conveyer. combined. T. J .  Barbour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .612 Gu� safety loekillg" device, C. Pohli t .  . . . . . . . . . . . . 624,C,80 HaIr. device for promoting growth of, C. A. O .  

Rosell . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.545 Ham wrapper. Merrill & l�epper . . . . . . . . . . . . . . . . . . . .  624 .8.'ID Hammer. Ahern & Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  624.720 I1:��:�c�Jg���8t�. � .. .  v:.�.t.���: : : : : : : : : : : : : :  : : : : : :  ��t� Harrow sulky attacbment, J .  'rucker . . . • . . . . . . . . .  624 ,582 Harvester, corn, J. A. Moore et al . . . . . . • . . . . . . . . . .  624 ,668 HarveMter, ('orll . C. S. Sharp . . . . . . . . . . . . . . . . . . . . . . . .  624 ,878 Harvester. self-binding. J. F. Steward . . . . . . . . . . . . .  624,564 Hat brim tlanging machine. G. Seg-schneider . . . . .. 624 .690 Hat brims and crowns, machine for pouncing, S .  J .  Miller. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.842 Hat brims. machine for ironing down curls of, 
G. Segschneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.691 Hat fastener. J. L. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,600 Head rest. hygienic. H. K Windrath . . . . . . . . . . . . . .  624.717 Heating apparatus, steam. E. F. Osborne . . . . . . . . . . H24,526 Heel att.ac�ing machine. F. (1'. Haymond. 2d . . . . . . . 624,539 

Heel fimshmg tool. Z. lleaudry . . . . . . . . . . . . . . . . . • . . .  H24 .741 Heel nailing machine, F. F. Haymond. 2d . . . . . . . . .  624 .fi38 
HII?-IZE;. spring. S. S. N�les . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.850 HOlstmg apparatus. Co W. Hunt. . . . . . . . . . . . . . . . . . . . 624.810 
Hoisting apparatus. C. W. Hunt et a1 . . . . . . . . . . . . . .  624.�11 Hook. See Trace hook. 
Horseshoe. A. J .  Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.6.11 Horseshoe making machine, J. A. Burden . . . . . . . .  624.tl22 
Horseshoe, nailiesR. J. J. Hearst . . . . . . . . . . . . . . . . .  , .  624.650 Horseshoe, soft tread, H. Paar . . . . . . . . . . . . . . . . . . . . .  624.529 Hose supporter. H. C. Krause . . . . . . . . . . . . . . . . . . . . . .  624 ,&08 Hot blast box. S. E. Bretherton . . . . . . . . . . . . . . . . . . .  624 .748 
Hydrant. W. F. Koper . . . . . . . . . . . . . . . . . .  � . . . . . . . . . .  U24.502 Ice. apparatus for planing cakes of. J. N. Briggs 

(r€lssue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 11.739 
Ice box lid retainer. E. L. Evans . . . . . . . . . . . . . . . . . . . . 6"24.465 Index leaf. W. N. Winfield . . . . . . . . . . . . . . . . . . . . . . . . . .  624.718 Indicator. See Cat street indicator. 
lndica��r, H. Stelling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 ,562 1nsectIClde. E. I.  Braddock . . . . . . . . . . . . . . . . . . . . . . . . . .  624,617 Iron. See Puffing irun. 
Ironing machmc, .E:. C. Cress . . . . . . . . . . . . . . . . . . . . . . . .  6::l4.,j.� Juck. See Boot or shoe jack. 
Ja�ket stretcber, A. O. \Vyman . . . . . . . . . . . . . . . . . . . . . 624,601 

�:�l: �'e�.k;�.it�a�. A. Stewart . . . . . . . . . . . . . . . .  o • • • • 624.565 

Kerosene burner. atom izing. Ransom & Frueh . . .  624,682 Kiln. See Bone hlack ki ln .  Knife. See Excelsior knife. 
Knfe with connected blades. G. Bay . . . . . . . . . . . . . . .  624.737 Label bolder, L. K. Stevenson . . . . . . . . . . . . . . . . . . . . .  624,701 Lamp burner. \V. S. Uamm . . . . . . . . . . . . . . . . . . . . . . . .  624.794 Lamp, electriC arc, C. rl'epel . . . . . . . . . . . . . . . . . . . . . .  624.7Da Lamp, incandescent. E. �'. Dwyer . . . . . . . . . . . . . . . . .  6"24.463 Lamps. mica chimney for gas. A. P. Storrs . . . . . . .. 624 ,5t:i.R IJumps. t ime: cutout f()� electric. J. H. Boardman. 624,615 
Lathes. deVIce for gag1ng and positioning tools of slide rest. II. W. II. Powel l  . . . . . . . . . . . . . . . . . .  624.535 

ti����
r
i�tr1b���ZI�:: : : : : : : : : : :. : : :. : : : :. : : : : : : : : : : : : : :  �t� Linotype machine. Chapman & Gelatt . . . . . . . . . . . . . 624,454 Lock. See \Vindow lock. 

Lock. L .J . Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .609 Loom weft fork mechanism. W. G. Eaton . . . . . . . .  624,765 
Lubricators. automatic choke feed device for. J .  Casey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 624.624 I,umber bracket. C. :K Strifier . . . . . . . . . . . . . . . . . . . . . 624,571 I�l1stering machine. D. \Velsh . . . . . . . . . . . . . . . . . . . . .  , . 624.884 Magnetic coils. adjustable vibrator for, C. A. Kel· 
Main,i/! eaiciier: �'. :0: P: & -W: 'd: Balie;;::. :::::.: g�::�I! MUlier, Horton & WIllg-. . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  624,806 :Mar!) J� . granite. etc., die for cutting, A. 'l'ravag-1 1 I 1 I . . • • • • • • • • • • • • • • . • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  624 .581 
:Measuring device, M. }�cker . . . . . . . . . . . . . . . . . . . . . . . . . 624.767 :Measuring device, T. S . •  J ones . . . . . . . . . . . . . . . . . . . . . . . 624,81H i\lechanical figure, A. Hauels . . . . . . . . . . . . . . . . . . . . . . .  624,7� 1\l ercerizing machine, F.. Heberlein . . . . . . . . . . . . . . .  624.800 Mi l l .  See Crushing and grinding mill . Mit.er box, r:J\ Bootsman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.745 
Mixer. See Paint mixer. Moulding press. Malchow & Marble . . . . . . . . . . . . . . .  624,8:15 Motive power mechanism. M. L. Wilkinson . . . . . . . 624. .594 
Motor. See Current motor. Mower. lawn. J. A. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,749 Mower. lawn. J. Gomes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.7fi9 MusicHl inRtTument. A. H. Jacot . . . . . . . . . . . . . . . . . . .  624,6;)5 
Net. fly . .T. Wittmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .88.� Nipple wrpn('h , .J . C. Nico1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,849 
Nut lock. T. & J. Broadhent . . . . . . . . . . . . . . . . . . . . . . . . . 624.448 
Nut lock. axle skein. Brockschmidt & Stuckey . . . .  624.619 
Oil hnrner. A. J. Blackford . . . . . . . . . . . . . . . . . . . . . . . . . . 624.743 
Oiler. car wheel , S. B. Stine . . . . . . . . . . . . . . . . . . . . . . . . . .  624.566 Ore or coal WAsher. A. T. Jones . . . . . . . . . . . . . . . . . . . . .  624,499 Ores. apparatus for use in treating metallic, F. 

A. Edwnrdes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,633 Ores. roasting. �. E. Lungwitz . . . . . . . . . . . . . . . . . . . . .  624 ,8.1,'1 Organ for reinforcing melody tones. A. Ahlfors . . 624,721 ���tnfii�r. r..\�. ¥:rIl��;:;O�d: : � � : : � : : : : : : : : : : : : : : :  �it�i 
(Continued on page 336) 
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I titutifit �mttitau. MAY 20, 18<)9. 
Panorama, H. H. Gro ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.4'/9 Paper box. M. Vierengel. . . . . . .  . . . . . . . . . . . . . . . .  . . . . .  624.583 Paper t u bes,  machine for refolding. H. R. Cork. bi l l .  J I' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,754 Penholder, G. Oberbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.853 

Invested In an education WIll pay bl!< Y 00 TAKE NO CHANCES A sma.1I part of your spending money 

• dividends. You can .quallfy yo.urself 
for a Better PositloR and HIKher 

Pay by devot.tng Home of your spare time to study at home. Tuition fees low. Payable In casb or Installments. 'l'horough courses by mail in Electrical, lUechanical, Civil, MininK. Steam and Sanitary En
gineerillll, Architecture, Mechanical Drawing, M�cbiDe DesiKD, etc. Best Text Books lJ'ree. Seven 

Pbotogravh �h l1 tter. R. S. Atwater . . . . . . . . . . . . . . . . .  624,729 Photographic finder. A. C. Mercer • . . . . . . . . . . . . . . . . .  624.517 Photographic paper and making same, sensitized, Mathieu &, iJel'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.837 Photograpll ic sb utter. J. K 'rhornton . . . . . . . . . . . . . 624,705 
Picture exhibitor. automatic. J. Heissenberger . .  624,801 

�����teb��ti:ldcr����:a�l�� �.idcg�rl������;�ers'rr�� :t�l:I��S �lr��r::�g!lJ:-J1r��� 8. A. Circular, sample pages 

T H E  U N I T E D  C O R R E S P O N D E N C E  SC H O O L S ,  1 5 6 F IFTH AVEN UE.  N EW YORK. 

for the bu�iness man who looks 
after the little leaks. Just a com· 
man-sense Heintz proposition
the wonderful stealn.saver that's 
changed t h e  old slip-shod methods 
of using stea m. 

This little booklet tells how the 
Heintz Steam Trap increases 
power and heating capacity a 
third: tells how to often save the 
expense of the extra boiler : tells 
how t o  use less coal, and tells why 
every steam user- particUlarly you 
-can't afford to use the old forms 
of traps. "ron ' t  you ask for a copy 
of Vol. "R" ? It ' s  free. 

or We 'll send a Hein tz on ap
proval if you'll let us-and t�ere 
won't be any obligation to buy. 

WM. S. HAINES CO. , 

Modern Ore Concentration 

�����i:�l���g ��i��'h�:���llf:�ve'nz: : : : : : : :  : : :  : : : :  �:�{� 
Pipe hanger, S. 0' Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.671 Pipe leak stopper. C. Eibee . . . . . . . . . . . . . . . . . . . . . . . . . . 0�4.710 Pipes, hanger f')r supporting small metallic • •  1 .  O. Haskel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'24.484 
Planing machine, S. A. Woods et al . . . . • . • . . . . . . . . .  624.886 Planter. seed. W. C. Sheldon. . . . . . . . . . . . . . . . . .  . .  . .  62b,ti!l4 Plaster products, producin�, It'. P. Van Hook . . . . .  ti24.709 
Plow, W. B. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.78;) I Plow point and share. reversible, V'l. L. BealL . . . 624.740 I Plow ratchet lever and segment. W. L. Beall . . . . .  0'24,739 Plug or wedge for fixing fiashmgs of buildings, 

etc . . M .  J .  Curtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.758 
Post. See �'ence post. 
Power �hovel .  J .  Kiesler . . . . . . . . . . . . . . . . . . . . . 624,659, 624,660 Press. See "Moulding press. Printing press. 
Preas, A. A. Dickson . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  624,630 

! Printing cylindrical objects, machine for. Eick-
I holl &, .1 uhl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.771 j prici;��.� .��:��.s.'. ��.��.

i
�� . .  f.�� . �.����.�' . •  �'. �', ��.�: 624,764 Prlntmg' press. platen. F. A. Burnham . . . . . . . . . . . . .  624.452 Propeller, screw, A. H. DinJlman . . . . . . . . . . . . . . . . . . . 624.761 Propeller. screw . It. B. Painton . . . . . . . . . . . . . . . . . . . . .  624,674-Propel lers of vessels, means and apparatus for balancing forward thrusts of screw, T. Inglis 624.497 

PUrnn!< iron. P. �'. Clerc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,455 Pulp plaster aud manufacturing same, composi-tion. Blake &, Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'24.446 
Pump. F. G. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.642 Pump and measure. combined, H. Schneider . . . . .  624.550 Pump "overnor. T. P. �'ord . . . . . . . . . . . . . . . . . . . . . . . . . 624.779 
pn'Ve:g2no��.ratin� ���.iC� . 

fO: . .  ':".i���IIIS: ."!.: .E: 6'24,710 (The Tl'ieder.) Pumping apparatus. duplex direct acting. P. Ii'. Small as an opera glass. More Oddie . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 •• 854 powerful than the largest Held 
K!���e��he�i� .r��h:�· r�c!.: ���t 'a�;ci 'hat rack: " . . .  621,530 gla�8. Send for Circulars. 
Rail. J. �·lIlk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6%4.m Q U  E E N  & C O .  Railway cross tie, metal1ic. A.  BidwelL . . . . . . . . . . . .  624.892 0 t · l do S '  tiftC Inst Railway detector bar support. H. F. Clark . . . . . . . .  b'24,62� P 1.Ca a::'ent 

c�l,
. 

ru-
�:�'::lr�;(����de.}: �'tS;:ni'g

d
:: : : : : : : : :  : :.62:i.458; �§U� 1 0 1 0  Chest nut Street, Razor, J. '11. ��inley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t)24. 778 NEW YORK : 59 }"ifth Ave. PHILADELPHIA, PA. 

�:��'!;r��f,�g �j,�ar':ti�I:�;::'�s's';�,; '';;Id ' i,;mp,;r';: 6'24,597 ----------------------

ture rel<Nlator for feed Hnes of. J. E. Starr . . . .  624.500 Buy Telephones Register. See Cash register. Telephone regis· ter. 
��fnu���:8.ti�:ed!:r!�.f.t�fo�:���t�r .. . . 624 • .>78. fiU.579 THAT A R E  G O O O  .. N O T  .. C H EAP T H I N G S . "  Riveting apparatus. pneumatic, J. Boyer . . . . . . . . . . 624.447 '['he difference in  cost is little. We �uarantee Riveting machine. O. W. Davis . . . . . . . . . . . . . . . . . . . . .  624.759 our apparatus and guarantee our eustomers Rol ler. See Antifriction rol1er. against Joss by patent suits. OUi' guaran· 

Great success has been attained all through the West- Roof, E. L. Pease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.857 tep and instrUlaents are both lI'ood. 
ern States, by the use of tile Ropeway conveyer attachment. A. S. Hallidie . . . .  624. 048 W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

BARTLETT C O N C E NTRATOR 
pr- If you are intere.ted in a. mine that don't pay, 

send for particulars, 
F. L. BARTLETT, Canon City, Col., or 

COLORADO IRON WORKS, Denver, Col. 

Wish we had the ear 
of every engine, pump, 
boiler and large machine 
builder, we'd tell them 
why PECORA FLAT 
STE EL COLOR and 
PECORA D R E S D E N  
MACHINE ENAMEL 
are the only paints for 
qual ity and s u rfac e
c o v e r i n g. B o o k l e t  
about it. 

PECORA PAINT CO . , 
PHILADELPHIA. 

Unequaled for 
O E L I V E R I N G  D R Y  ST E A M  
by eltmlnfttitljZ moisture and condensatiou from 

L l v t-; STEAM. 
Also EXTRACTING 

OIL, GRE A SE ,  and other itQpurities from Ex
haust !'Steam. 

Manufactured by 
A U S T I N  S E PA R A T O R  CO. 

27 WoodbridKe Street Weat, Detroit, Mich. 

MECHANIC A.L FEATUR ES 
are floose wherei n CLEVELAN D BICVCLES excel. 
Every year we bring out some entirely new me
chanical improvements, and this season finds liS 
with more good things than ever. One of these is the 

B U RWELL D ETACHABLE I N N ER-TUBE TI R E ,  

�g�:�� ���:��: �e:er�b���j':jacks'o�: : : : : : ' : : : : : : :  ��Ui: 2 5 0·2 5 4  South C l i ntn n S I . .  Ch icag o .  
Rudder control ling mechanism, electrically oper- Largest Manufacturers of Telephones 

ated. R. B. Painton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.5.11 exclusivelll in the United States. Sasb fastener. E. F'uHer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,78.1 Sash l ifter. skylight. W. H. Sauers . . . . . . . . . . . . . . . . . 624.874 " A ' H . " Sawmill carriaj/e . N. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . 624.5M mencan- u n n l n gs 
��:r�I��:;f. (:;;,�t�fm�'g 1I;;:��bi�;'�����iDed '  co'in 624.573 T E L  E P H 0 N E S.  control led weigbing, G .  G. S .  Merry . . . . . . . . . . . . 624.518 Transmitters, M�eto Bells and Tele-Scoop and fork. R. R. Lay . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2 •. 6H1 phone Switchboards. Over 200, 000 of Screw driver. Sawyer & Arnott . . . . . . . . . . . . . . . . . . . . . 624.875 our telephones in succeEsful operation . Screw machine. E. C. Henn . . . . . . . . . . . . . . . . . . . . . . . . . 624.802 Used by War and Navy Departments I n  Screw makinJZ' machine, E .  C. Henn . . . . . . . . . . . . . . ' .  624,803 ordei"ing state leY{gth of line, whe·ther Separating apparatus and method of separating sine-Ie line or meta llic circuit and number of hydraulIc. It. H. Richards . . . . . . . . . . . . . . . . . . . . . . .  6"24.684 telephones to he used on one hne. IlTSend Separator. See Cream separator. Gravity sep- !or caf.alogue "S. A. " 

sewa:rai��j,Jt'j.j\'a'e������.tor .. . . . . . . . . . . . . . . . . . . . . . . .  624.773 A M E R ICAN ELECTRIC TELE rH O N E  CO . , 
Sew in" machine attachment . S. Girardeau et a! . .  624.64. 1 7 3 South Canal St . ,  Ch icago,  I I I .  Sewing machine. buttonhole • .T. Gutmann . . . . . . . .  624. 79� Sewing machine. buttonhole. J. Gutmann et al . . .  624.7n� Th Y k D R I L L  G R I N D E R  Shade attachI1?ent, wiudow. M .  Ecker . . . . . . . . . . . . . .  �24. 7t-i� for grinding both 'rwist and Flat Drills. 
Sewin" machine. shoe. E. E. Winkley . . . . . . . . . . . . . .  624.500 e an ee 

t ���:�s�.f.c���P��r�O�d .���:�: : : : : : : : : : :  : : : : : : : : . : ��t�� Grinds all sized.dri �ls from � to 2� in. Can 
Ships' pump and wave motor, automatIC, Hamil- . i ��:���P:e�nlJ:��illl�e� f1�1�;c�ri�:a����� 
Sho�0�u�t����'¥.·s: ·w·ebbe�: : ·. : ·:.: : : : ·. :. ·. ·. ·.624,:r)8i;: �t�4 1 " Can' t Grind WronK." Catalog lree 
Shovel. See Power shovel. I G. T. EAMES COIUPANY, -
Shovel. F. S'

. 
Rud"e: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�4.5:!7 i 250 Asylum Ave.. Kalamazoo, !tIich. 

��;���f.
e t��:I��r��:���i�·8�':t�T.r . . . . . . . . . . . . . , . .  , . .  6..4,6 j O  I --�---�----�-�--------

Silo. W. B. Cannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.751 i BICYCLE TIRE REPAIRING. - THE Skate. E. H. Barney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��4.7�2 Mending of Single Tube Tires .-A practical artlcle illus-Skut supporter .... W. S. Steele . . . . . . . . . . . . . . . . . . . . . . . . t!24 .h99 tratin� the  method of insel'tinjil' patches and plugs with �led �rake. J. " . James . . . . . . . . . . . . . . . .. . . . . . . . . . . . 624, 498 pliers and p)uglil'ers, togetber with rubber band Dlulil'lZtng :.-5mo�lt1g tube and Cigar holder, combmed. J. M. <) • and the use of puncture banus. 9 illustrathms. Con-
Q Eder .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6_4.7118 tained in SUPPLEMENT 1 1  O·..!. Price 10 cents. For 
sg�����c��d'in�

o��� r�pr�du�rn';�achi·ne:Ci�·r·k 0'24,S09 sal e  by Munn & Co. and all newsdealers. 
spe�u1���c.nii: p�ov;�s: : : : : : : : : . : : : : : : : : : : : : : : : : : : :  �i!:�� i TO M I N E O W N E R S  Spindle. See A xle spindle. I • Spinning and doublin" frames. traveling mech- I You need a HOISTING anism for ring. P. Bazin . . . . . . . . . . . . . . . . . . . . . . . . . ti24.7;{8 i ENGINE. You want the Spo.ke flnishinlZ,machine. l:i'. Unkrich . . . . . . . . .  ',: . .  62!,�2 : best, strongest. safest. most Sprmg wheel , G. A. Anderson . . . . . . . . . . . . 624.72:l to 62<1. j28 up-to-date engine that i s  Staircase. self adjusting iron. A. Fuchs . . . . . . . . . . . .  fi24.782 made - the most durable and Stal l . cattle, .J . 1\1. Hammond . . . . . . . . . . . . . . . . . . . . . . . 624,795 yet the g r e a t e s t  saver of Stand. See Adjustable stand. Drum stand. money. Send for our free Steam boiler. H. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.791 cat.alogue and state the size Steam engine. J. W. Powers . . . . . . . . . . . . . . . . . . . . . . . .  624.5.16 of engine you want. We Steam engine, A. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . 624.700 I build them for mines, quar-Steam generator. D. AI�lY . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'l4,60� I ries. and docks. Botb friction ���!:�a����:l��: �It;,�::;g�.ni:i: Aimy::::: ::: : : : :  �:� i �nd

A�r��. ���T}y rn\����';geable. Weber Ga. & G ..... Steam separator, J. E. Sweet . . . . . . . . . . . . . . . . . . . . . . . 624.07<> � oline Engine Co., 402 S. W. Boulevard, Ka:J.s8s City, Mo Stone lIatherer and roller. combined. E. A. Nu· 
Sto�����·ki·�ii a�tiiiciai: ·6:--w:sieve;;8: : : : : : : : : : : :  �:� MIETZ & WEISS Stop mechanism, E. G. Hoffmann . . . . . . . . . . . . . . . . . . 624,489 Stopper. See Rottle stopper. Pipe leak stopper. K E R 0 S EN  E StOJ��.� . or . .  ���.��.��r� .  �.���e�� •. . u.' . .  B.I����?

e
.��: 624.744 Store front and show case. J. L. Crane . . . . . . . . . . . . . 624.460 Stove. automatic 011. W. H. Silver . . . . . . . . . . . . . . . . . .  624.880 and GAS Engl'ne Stove grate. adjustable. Ostad & Welta .. . . . . . . . . . .  624.673 , Strap fasteni�g device, A. J. Spaulding . • . . . . . . . . . .  624.�9 '[ The most economICal power Stud lock. shift, J. W. Plant . . . . . . . . . . . . . . . . . . . . . . . .  624,6,9  known. Absolutely safe and �urface gagp, B. E. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . 624.876 reliable. Runs with common �uspender end. J. W. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . 624.507 kerosene. Perfectly auto-Suspenders, Faust & ElChberg . . . . . . . . . . . . . . . . . . . . .  62M70 matlc. Patented 1897, U. 8. Swmg. D. F. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'2',764 and European countries. Switch. See Railway switch. Sood lO1' (Jatalog1us 

r.�gl�: J��� �!f��:��.n.���I.e .. . . . . . . . . . . . . . . . . . . . . . .  624.683 1 28· 132 Molt St., New·York. 
1'able chair attachment. Rudy & Mulcahy . . . . . . . .  624.869 

�:�.;���·;d�w<;2�:�i,es &\viign·e� : : : : : : : : : : : : : : : :  �!:� 'l'eeter board and stand therefor. B. G. Lowrey . .  624.&'32 1'elegraph . printing. K. Himrod . . . . . . . . . . . . . . . . . . . .  624.487 Telegraph. step by step printin". W. S. Steljes . . .  624.561 Telegraphy, apparatus employed in wireless. G. Marconi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6"..4.516 Telephone register. H. T. Richard. . . . . . . . . . . . .  624.542 Telepbone switchboard annunCiator, W. O. 'Meissner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624,838 Telephone system, F. A. LundqU1st . . . . . . . . . . . . . . . 624.666 Telephone system .  D. i\1. Therrell . . . . . . . . . . . . . . . . . 624.881 'l'elephone transmitter. J. H. Spencer . . . . . .  624.696. 624.697 ThIll couplinl!'. Knudson & Giles . . . . . . . . . . . . . . . . . . . 624.501 Thill coupling. Oliphant & Mood . . . . . . . . . . . . . . . . . . . . 624.5t5 
�:��I�;g��iIAI:d�Vi:: ��E�b

s
r·reil·. : : : :  : : : : : : : : : : : : : :  �§!::i� Tbreshin� machine self feeder, H. Kister . . . .  , . . . .  624,822 Tire tijlbtenel'. E. M. fl'reeman . . . . . . . . . . . . . . . . . . . . . . 624,474 Tobacco leaf stemming machine. A. R. Allison . . . 624.440 1'obacco Jeaf stemming machine. automatic feeder for. C. E. Buek . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624 0150 Tooth crown holder. W. O. A lien . . . . . . . . . . . . . . . . . . . 624.722 'rorpedo tramway. 8ubmer�ed, C. '1'. Finlayson . . .  624,472 

��rc�i���k�\V�c.HJ';.�ltmyer. : : : . : .:. : : : : : : : :  : '. :  : '. : :  �Ut� 
Track sanding device, \V. H. Kilbourn . . . . . . . . . . . .  624,820 Trap. See Animal trap. Sewer trap. Truck. car. J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.556 
Tube. See Col lapsible tube. Smoking tube. 'l'u!:)ing coupling device. flexible. L. Von Grave . .  624,477 1'ubing. process of and apparatus for making 

WELL DRILLING 
lachines 

OVer 70 sizes and styles. for drllling either deep or 
shallow wells In any kind of soil l'r rock. MountM 
on wheelS or on sills. With engines orborse powers. 
Strong. simple and durable. Any mechanic can operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

The "Wo lverine" Three Cy l inder  Gas
o l i ne  M arine Engine .  

The only rever.ing and self starting 
f:��IIj'o�

n
t�:'���:,.

h
g���

ke
�;.a��;ff: no vibration. Absoluiely safe. Sin!l:le, double. and triple marine 

and stationary motors from " to 
30 H. P. IT Write j01' catalogue. 
WOLVE R I N E  MOTOR WORKS,  

G rand Rapids .  M ich . 

'l'ui���gie� ·:.°N.eJ£dw��dS. : ·  . . . · ·  .
.. .. . :. · · ·  . . . : : . : : : ·:. : :  �tr� i M O RAN FLEX IBLE JO INT TypewrIt.Ing' macbine. W. P .  Quentel l .  . . . . . 624.864. 624.865 1 for Steam, A ir or Liquids. TYpgeh��i.t.i�� . . �����:I�� . . ��_�� . . ��.I���: . :�: .�: .G.��l.� 624.f41 1 l\1:�ees��r:�1 §�!�� :::Jl�

a
;lic�

e
t���

d 
Undergarment. combination. T. E. Kremer . . . . . . . 624.625 , Moran Flexib l e  Steam J o i nt C o . ,  I n c ' d  

�:l��: b: �·n?,���o
.� : : : : : :

.
: : : : : : : : : : : : : : : : : : : : : : : : : : ��::k� I 147 'l'hlrd �treet. LOUISVILLE, Ky. 

When you see that sigu on a barber shop 
"Wil liams' Shaving Soap used here . "  you 
need Dot hesitate to enter. You may be sure 
of a good, clean , comforting, refreshing 
shave. Above all ,  you are safe from th.e 
dangers which lurk in cheap , inferior - shav
ing soaps. 

W ILLIAMS' SHAVING SOAPS are used 
by all first·c1ass barbers. and are for sale all 
over the world. 

The J.  B. Williams Co. , Glastonbnry, Ct. 
Depot. : London, Paril, Drelden, Sydney. 

C H R I STIANA MAC H I N E  CO.  
Establlsbed Ch ristiana, Pa .• U. S. A. 

E N G I N EERS,  FOU N DE R S ,  
a n d  MACH I N ISTS, Manu facturers of 

Turbine Water Wheels, 
adapted to all duties. 

Power Transmitt ing Machi nery. 
Gearinll, Rope Wheels, Friction Clutches. Shafting. 
Pulleys, Hangers. etc. ar CataloguU an applicalilon. 

T H E  H . -C.  

Gas Engine Igniter 
r�-its':3ro .. ��ft��Ofla���Ira'a��� 
line Engines. It has permanent 
����

e
!el��lg:JI:: .,I,:'r�g�

etnt.
r
:e� ��}����¥i�� �ir�������1�; 

The H oltzer-Cabot E l ec.  Co.,  Bosto n (8rookl l ne) Mass. 

PUNCHING &: @.(S)S . 
SHEARING . 

MACHINERY. ' 
[f Interested, write the 

S. STILES PRESS CO. 
WATERTOWN, N. V . ,  

for tbelr Illustrated Catalogue " S .  A." 

BORING AND TURN ING  

it MILLS, 
.(, lJ and 6 Foot Swiull'. 

H. Bickford , lakeport,  N . H .  
pr- Write for Photograph 

and Low Prices. 

ACETYLENE ! 
Get a better light and save one-thIrd the 
peesent oo.t of your lias bills by Installing .. National Acet;rlene Gas Generator. The 
most brUli&nt hgbt ever produced ; safe. 

cheap, efficient ; can be instal1ed any
where. Does the proposition Interest you 1 If so, write for catalogue and 
prices. THE NATIONAL ACE-
TYLENE GAS CO .. 909 New 
EnKlaad Bldll'., Cleveland, O. 

Thi. bt-at. Wiad, Steam, .1' HOI'E-6 Power. 
We ofrer the W E R S T E R  2� actua1h�fle poW8r 

G AS E N G I N E  
for '1 00. Ie. 10  per cent dtACount for ealh. Bum 
on tnterebangeab l e  plan. Built of beat material. 
Made in Iota of 1 00 therefore we can make the price. 
Bond lor abtpment, weiltbt 800 lba. Made tor Gu or Guoline. Allo Horizental Engi�, 4 1.0 30 h. p, 

WEBSTER MFG. CO., 10'4 West l�th St .. ChicaKO. 
�::::��nB'l::�;1 �8B��d' �trG��h:r:d Yc!�. i!!l: 

So. Peter and Lafayette StI., New Orleanl, La. 

G I V E  SATISFACTION. 
Durable In Construo
tion and Easy and 
Safe in Operation. 

ar Send f01' Catalogm 
and "'vesti{ja.te OWl' clai".... 

TRUSCOTT BOAT MFG, CO. ,  St.  Joseph , Mleh. ,  U. S. A. 

C L U TC H  P U L L E Y S .  
ROAD M OTOR ENG I N E S , W H EEL£ & T I RES 

EXPER I M E NTAL AUTO- CAR W O R K . 
S I NC LA I R- SCOTT eo BA LT I M O R E , M D. 

HALF A CENTURY OF CYCLES. -AN 

t�����ii�Fm�.st°Th�fir�� clr��k
f
:���;� o�fd;crf. to ig: P. bone-shaker " ond its successors. The tricycle. The 

modern wheel. Cycle buildtnll a science. Points of improvement. The pneumatic tire. A haJuj and foot cycle. With 9 i llustrations. Contained ih SCIENTIFIC 
AMEHICA N SU PPLEMENT. No. 1 11 1 'J .  Price 10 cents. 
To be !lad at this Office and from all newsdealers. 

w h ich is light, resilient. quickl y and easily repa ired 
when pu nctured. and above all, is under the abso
lute contro l 01 the rider. bein!!' fastened on or 

taken off by a Simple twist of the thumb-screw. 
Burwell tires contain one-third m ore air-space 
than any sin !!'le-I·ube tire of the sam� 1iameter. 
and are made of the celebrated cross-thread fabric, 
which is an exclusi ve feature of Valve ap�aratus. �'. A. I�ittlelleld . . . . . . . . . . . 624.511, 624 .512 i --------------------------------------------
CLEVELAND BIC YCLES Valve controlling device. J. �'. Batchelor . . . . . . . . .  62i.890 I Pltn�t VAP�R tAUN�Ht� Valve for locomotive engines. overpass, C. J .  I Mellin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.6R7 

H. A. LOZ I E R  &, CO. ,  Mfrs.,  �:h��I��g�;;J�n�Pg:�f;�.8j.Apl�A�ss��: : : : : : : : : : : : : : :  �:�� 
C l eve la n d ,  O h io, U .  S .  4 .  �:�1�1:·�tiJo;u:d.sb�W�1�:�: : : : · : : : : : : : : : : : : : : : :  �:m 

BRANCHES ,-New York. Chicago. Boston, Phlladel
l!!J1a, Buffalo. DetrOit, San Francl8co. London. Paris, IkomblUl(. 

Vehicle pneumatic brake a.nd motor, F. Burger . .  624:,451 
«()Qnt'nuea on page #1) I Prices S t 60 and up. Send lor CataloQue. 

Stock "ioes l( to 22 foot. 
Safe, Reliable and fully guaranteed. 

PIERCE ENGINE CO., 1 1  N. 1 1th Street, Racine, WI •• 

© 1899 SCIENTIFIC AMERICAN, INC.
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CAN I BECOME AN ELECTRICAL ENGINEER ? !tE!jr !��. pyA�:iI, !!�allEi��n�tll�!�n�Jo'l��k O�'2�JlIP��!!!� • Over 20 'l'eclmical aod popular courses. Our Institute indorsed by THOS. A. EDI�ON 
Th EI t ·  I E ' I t't t f e d I t t 'on  and every other prominent elpctrician. T b e  electricai lleid i s  growin", enormously and offers excell ent oppor-e ec rica ngmeer ns I u e 0 orrespon ence ns ruc I , tunities to make money for tho»e bavmg an eleotrical training. It will pay anyone to write for onr two Department A, 120·122 LIBERTY STREET. NEW YORK, U. �. A. free books entitled " Can I Become an Electrical Engineer " and " Tbe Electrical Marvels of Our Times." 

Osborn's Prosoector, Fourth Edition 
.JUST REA D Y .  

THE PROSPECTOR'S FIELD BOOK A N D  G u  DE 1 0  the 
Search for and Flasy Determination of Ores and other 
Fseful Minerals. By Prof. H. S. Osborn, LL.D. Author 
df " A Practical Manual of Minerals, Mines and Mining." 
Illustrated by 58 engravings. «'�ourth edition, revised 
a

�rr�J$f�?jre�lg!;ffs�g�
2
fu�ny address in the world. rr An illustrated circular showing full Table of Von

tents of this book will be sent free to anyone in any part of 
the 'World who will furnish his address. 

H E N R Y  C A R E Y  BA I R D  & CO.  
I N DUST R I A L  PUBLISH E R S ,  BOOKS E L L E R S  6. I M PORTERS 

8 1 0 W a l n u t  St . ,  P h i l ade lph ia ,  Pa. ,  U .  S .  A.  

DO N ' T  LO S E  T H E  
r6loi�e�:;�edcaWti:6� . 
bnrne �atent Pencil 
H o l der. Fastens to pock-
��rii�ia

6�! ��ri�stiea��r16: 
���i�'wiv�fe:��r: �qO���� J\lhandY. By mail, 10c. each. Cata· logue of these and other novelties 

JlI mad� with the Washburne Fast
eners free for the asking. 

AME R I CAN R I N G  C O . ,  Box P, Wate rbu ry, Co n n .  

an��a:�Ua�:r�: �o:m��:���'l:�]�:f. Large assortment always on hand. 
Devewping, Printing. etc. Photo supplies of every description at lowest prices. iT Send 2c. stamp for bargain 

Zist. Address 
43 Fu lton St., NEW YORK 

PRESSES, DIES and 
SPECIAL MACHINERY 

For SheN Metal Workers. 
WEST MF G. COMPANY, 

Bna-alo. N. Y" U. S. A. 

(b¢ (yp¢writ¢r €xcbang¢ 

TRADE MARKS. 
Albumin manufactured from meat or albumin holding substances, Eiweiss-u. b�lei8ch Extract Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.837 Albuminates and compounds thereof, E. Von BOdenhausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,836 Bitters, stomach. Deimel Brothers & Company . . . . 32,840 Butter. W. S. Quinby .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.�33 Carbon rods for electrical purposes, Actien.Gesell-schaft fur Fabrikation von Kohlenstiften, vormals �'. Hardtmuth & Company .. . . . . . . . . . . . .  32.8ii4 Cartons for bottles. etc .• Hinde & Dauch . . . . . . . . . . . 32.827 
Coal. E. J. Cummings .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,853 Cure for a certain named disease, J.  Hislop . . . . . . . . ;)2.846 Disinfectant. J. Bri.sonnet . . . . . . . . . . . . . . . . . . . .  32.848. 32.M49 Dry floods, men's furnishin�s. and blankets, cer· tain named. Christensen, Mendenhall & Gra-bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.824 Electrical machinery. lamps, devices, and ap· pliances, General Incandescent Arc Light Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.855 Food and relishes, certain named, Lutz & Schramm Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a2.8.>5 Granite. rough and cut, Young & Sons . . . . . . . . . . . . . .  32.856 Medicated and other tablets and Pll1S, J. M. Mun-yon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  32.850 Medicinal antiseptic 10tIOll for certain named di-seases, E]ectrozone Company . . . . . . . . . . . . . . . . . . . .  32.842 
tirg!��:��i:;!�i�d�d�?eds�ri�g T�:t���ompaiiy ��:�� Paints and painters' supplies, certain named. R. McWilliams, LimIted .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,852 Remedy for certain named diseases, Eumetra Pbarmacal Company . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  32.8<7 Remedy for certain named diseases, E. W. Hall . .  32,845 Remedy for certain named diseases, J. W. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.844 Remedy, hver, S. A. SImmons . . . . . . . . . . . . . . . . . . . . . . . 32,843 Saws. hack, Rival Saw Manufacturing Company of New Jersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.857 Stove blaCking. W .  Q. Adams . . . . . . . . . . . . . . . . . . . . . . . .  32.8.')1 Sugar and sirup. maple, A. A. Low . . . . . . . . . . . . . . . . . .  32.8;.J4 Suspenders. M. Bernstein & Company . . . . . . . . . . . . . . 32,826 Table dressing, J. C. Henderson Machine Motor and Manufacturing Company . . . . . . . . . . . . . . . . . . . .  32,831 Tableware. certain named articles of, D. H. Mc-Connell. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.828 Toilet articles, certain named. A. Lisner . . . . . . . . . . . 32.880 Toilet powder. C. P. Cbisbolm . . . . . . . . . . . . . . . . . . . . . . . 32.829 Trousers, Henderson Woolen Mills . . . . . . . . . . . . . . . . .  32.825 Veget.able butter. Lodera & Nucoline . . . . . . . . . . . . . . . 32,832 Wbisky and champagne. M. F. McDonougb . . . . . . . .  32.838 

1 � Barclay St . . LA BELS. 
. N EW Y O RK .. Banquet Condensed Milk " for condensed milk 

1 2 4 La Salle St . .  

I 
Charles E. Hires C�mp,;ny . . . . . . . . . . . . . . . . . . . . . .  . '. 6.912 

C H I CAG O .. Blue Ribbon." for condensed milk. Cbarles E. 38 Bromfield  S t . ,  Hires Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.91 1 
BO S TO N .. Clark's EdUcational School BiSCUIt." for biscuits 

8 1 7  Wyand otte St or crackers. S. H. Clark . . . . . . . . . . . . . . . . .  . . . . . . . . .  6.910 
KANSAS C I T Y  ilio . . De.er Head Rheumatism Destroyer." for a medi. 

2 0 9 North 9th 51.. . .. D��n�i;b;'[saf3�fdeii ·ForiDiiili;'; ·for· ·Ii· · ;;';di;'ii;';; 6.918 
ST. LOU I S ,  MO. Prescription MedICine Company . . . . . . . . . . . . . . . . . . 6.917 We wil1 save you from " Finley's Ginseng," for a medIcine, C. H. Finley . . 6,919 

10 to 50% on Typewri. U For Luck," for cigars, American J.ithographic ters of all makes. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.914 IF Send for Oatalog'Ue " Laurel lireen," for insecticides, Nichols Chern i--
O
-N--A--S-

T
-.-L-L--H--U-N-T-.------ .. M"a"i 8�:���;�or siD·okiiig ·toi,';';;'o: iie-y,:,oi.is ·T·o: 6,92

1 
bacco Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,916 

The up-to-date sportsman needs for 
��c;��e )�r:�laiI��t��� Sbd::.otec-
Tanned horsehide nppers gray color, soft as a glove. touflh as steel, cannot harden. Wide double soles, rubber ce ... mented to!!ether. Practically waterproof. fleXIble, easy. The most ser ... 
;f�::�!� �Yz�. ��c!�1r�s and en .. 

M. A. SMI SO.'i, Manufacturers N. 13th Street. Pbil 
Sport'inI{I 

U McCormick. Behnke &:: Company Fresh Roasted Palace Co:IJee." for co:IJee, McCormick, Behnke 
& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,913 .. Morro Castle," for cigars, Morro Castle Cigar 

" P�i��f,:nbtP'litiieria' 'ci;re;'" for' S· Dlediciiie: �;: & 6,915 
G. Prins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.920 

PRINTS. 
U Elevator." for co:IJee. W. G. Mulligan .. . . . . . . . . . . . . . . 136 
U M��?:�iC�1r�:�,nf�� �o����Co::ri��t t�t�:� 

& Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 

A printed copy of the specification and drawing of any patent in the foregoing list. or any patent in print issued. Rince 186.'1. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, ano remit to Munn & Co., 36] Broadway, New York. Special rates will be given where a larp;e num ber of copies are desired at one time. 
Canadian patents may now be obtained by the inventors for any of the inventions named in the foregoing li�t. provided they are simple, at a cost of $40 each. if complicated the cost will be a little more. }i .... or full [nstructions address Munn &. Co., 361 Broadway, New 

J York. Othlll' fOreign patents may also be obtaill.ecI. 

Burst Wat¢r Pip¢s a (bing of tb¢ Past 
You can now make all water pipes as secure from burstin!l in winter liS in Sl lmn1f'l'. Thi-; pneumatic system is the only one which successfully prevents the aIl l 'oj.' .  lng and costly burstIng of water pipes. It has solved It great economic problel�! . 
!ti��ld ���g!':�?e�:dA.:it�i���t:bi��jist:i::� a�dda]����c��aJ��;:ai�ou�o a��li ��)l�� Tilts double,..!ove causes the 

ea;pandin{1 ice to slide mto 
the air-dome, taking Uw 
_train 0.[1' t i le  p'pe. The 
air-cushwn al.so prevents . �  Hammerimg " Covered by 
U. S. and Foreign l"ntents. 

selves of this " ounce of prevention " in season. iT Send fOJ· lllustrated Booklet. givi.ng full explanation and discount. 
THE P N E U IlI A 'J'IC  DOJIE IlI A N U FA C T U R I N G  C O M PAN Y, il01 E �treet, Northwest. Washington. D. C. 

000 BICYCLES 
O,·ersto�k. Must b e  rlosl'd ont 
Standard '99 Models gusI'anteeu, 810 to 825. '98 & '97 mOdels 88 to 815. 
Shopworn and second hand 
wheelR, good machines, $3 to 810. Great Faetory 
flearlng Sale. We ship any-

!!���:��������a�c;���
e
'a��a

a
n��. one, on ap-

by helpJng us advertise our 
";" -_'_ P-'- -.,., . . . ;, sure reward on our new plan. We 

FREE USE of Sample 
for Our SpeelaJ Off'er. 

CHICAGO, ILL. 

.IURSOLL CYCLO.ETER. 2Sc. 
M.ost Durable, Practical and CheIlPest ,� 10,000 Miles and Repea t ,  CODt�tali t l y  

Moving Hao d  8COWS E v e r y  Foot 01 Pro 
gress-not e\'ery Quarter·Ml l e ,  attaches 
to Fork or H u u  I'ASI1:y Read from ����r PCs;ra�����c·otais��y�l�t� .. ���3J�'ifs�'r�S lRllo. Rg,!lp�: � 147. 07 Cortlandt St. , N. Y. C. 

WHY 
NOT Make Rubber Stamps ? 
Our '· New York " Rubber Stamp Vulcanizers recelved the only medal awarded ar ... y Vulcanizer, World'� F'ltir, Chicago. Simple process. Larp;e protlt8. Circulars free. 
BARTO N M F G .  C O . ,  338 Broadway, New York,  U. S. A .  

50 Y E A R S '  
E X P E R I E N C E  

PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &C. 

Q���i�n:8�����hr g:rk���fonnd g��c�lbt�rfi1e�:� iuvention IS probably  patentable. Communications strictI v confidentiaL Handbook on Patents sent free. Oldest agency for securing patents. Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekly . I.Jargest circulation of any scientific journal. Terms. $3 a year ; four months, $1. Sold by all newsdealers. 
MUNN & CO .36 1 BrOadWay, N ew York 

Brancb Office. 625 F St . •  Washington, D .  C. 

P R O POSA LS. 

SEthr,;E�ffi';'R.?rP?!eAlt�h���� �� ·!:e����:;�kl�i-ville, N. Y., until 12 o'ciock m., Of 'I�urSday, the 25th day of May, 1899, and tben opened I for erection and delivery of West Bank Light-Station, New York, in ae-
gYJ�:���p�!�7s :g��:��Y��rir��tl��,��y'b�tg�d :J�� ap��c��i'l:r�Xp, Lieut. Col., Corps of Engineers. U. S. A. 

Wanted.-Foreman or Assistant Superintendent with sufficient knowledge to install an oil engine plant. State references and salary required. J. Littlejobn, Toronto Junction, Ontario. 

GAS ��v GASOLINE ENG INES 
WAT E. R.  M O T O RS 

B AG K U 5;  WAT E. R  MoTO R c o .  N E.WAR K N J U .5 A 

Y O U  CAN MAKE. $ I OO.A W E E. K  � 
OWN YO UR OWN SHOW, COMPLETl OUTrIT-$ IOO. 

LIFE M O TION FILMS '" MACHI N E S .  
GREAT PAS SION PLAY &. ') 0 0  O T H E R  S U B J E C T S  I \.- L U .5 T R  C. A' "t:Io.. L O G. U E. S  F' R E. E.  

. L UB IN, LARG£ S T MFR PHILADELPHIA P. A 

FO R S A L E .  
Patent Rigbt No. 111 ;, 537. The most 

complete !:-treet Sweeper ever invented. 
Gathers and selects the fine from the 
coarse. Du�:less, sImple and durable. A fortune for the right man or a com· 

hClis :��eS8t.,�e�·ol�,U�Y, 

Big Pour 
Route 
CHICBGO 
ST. LOU IS,  
PEORIA, 
I N DIANAPOLIS, 
LOUISVI LLE, 
C INC IN NATI , 

r CINCIN NATI,  

to j I N OIANAPOLlS, 

I LOU ISVI LLE, 
or the 

l SOUTH & SOUTHEAST 

} to the EIIST 
W. S. LYNOH,  G. P. & T. A. , 

CINCINNATI, 

Planning tne Jew Jnme 
Anyone contemplating the bnllding of a new home will find the 
Bui ld ing Ed it ion of the Scientific American 
of peculiar and absorbing interest. This beautiful publication is issued mOlJthly. and contains practical articles and suggestions on monern house builOing. together with a series of splendid f����t'e ���I�r� P3�J1ri�k!� :���lt::�g �g�[ ����s Af st::I!i����gf 
��l�e �����0��e�:if��d���idi:r.Oft��t';����a�1:JJ!��d2����fst��� 
a simde copy. or $2.50 for annual subscription. 
MUNN &. CO., Publishers, 36 1 Broadway, New York. 

© 1899 SCIENTIFIC AMERICAN, INC.



With mechanical ability and judgment ap-fi6(>oC�I������&�r�n�1ti:�<;�� i��st
Au;t; 

are made of OM Piece of Steel, spring tem
pered, no joints to work loose. used 80 exten
sivel-y you can eet any needed repairs in any 
part of the United States. 

Beware of Infring

�

ments 
(Cheap Imitations). 

W. H. ' -
FAU BER, -

Mfr., 
Ch icago, • a.9, 
U .  S .  A.  _ � ::: 

5ELF=MOVING� 
,-------..... -------, That's tbe Flng

l l s h o f  t b e  
F r e n c h  word 
Automobile. as 
the new convey· 
ance is called. Of all t b o s e  
made, the 
Winton Motor Carriage I s  acknowledged �h �xg��� �

o �� 
ride in one is a 
delilZbtful expe
rience. to own 
one, write for �=;6;!!!!!::!!!!!!!,:!!!J catalogne a n d  

Price 81,000. No AgBnts. fi��r��te J:d��: 
carbon system at a cost of about one-half cent per mile. 
THE WINTON MOTOR CARRIAGE CO •• C l eveland,  Oh io. 

" PiCAMOI D "  
A L U M I N U M  PA I N T .  

Sil:::
st a

w�!y:':�?� °b!l����::'ble�
o
�� ���

e J;�0S;�� 
weather

K
roof. Durable. Easily Aiffl ied. Bicycles. J����·MO���:��p!:����8. ���

a
t!"��s: ro�'f.�t��

r
lj..?ct 

ets, Carst Statlons, General Decoration, etc. Sample 
bottle, by mali, for 25 cents. 
T H E  A M E R I CAN PEGA M O I D  C O . ,  3 4 6  B'way, New York , 

CHARTER Gasol i ne Engine 
USED ��\:���� FOR ANY P U R POSE 

8tationaries, Portahles, 
EnKines and Pumps. 
IT State your Power Needs. 
C H ARTER GAS E N G I N E  CO ., Box 1 4 8 .  STE R L I N G ,  I LL. 

Mistakes in Addition, 
Office Headache. 

and mi�takes in carrying forward 
don't occur where the Compto-. 
me l er is u sed. It saves bnlf the 

in d oing the w o rk and all 
looking for errors. Solves � crea':'�!��h.!��c��S��� 

Jems.. �hY don't you get one ' 
,.,. rite 10r l'amphlet. 

FELT " TARRANT MFG CO. 
152·158 ILLINO.S ST • •  C.HICAGO. 

REVERSING STEAM TURBINE.-P AR-
son's recently perfected turbine for boats. 11luatratioDs 
sbowing details. Contained in SCIENTIFIC AMERICAN 

����lH�.E:i'd ��iJ !i��.;wi.[��fe��:
ents, by mail. from 

Jt Rigid Examination 
R¢o¢als no D¢f¢tts. 

NO BETTER B ICYOLE OAN BE MADE 
Sterling- Bicycles are 

"Built like a Watch." 
and the greatest care is 
exercised to have rnaU"I'I'>"U'"I terial,workmanship and 
equipment tbe best ob
tainable. 

' 9 9  Chain  Models .  
$ 5 0 .0 0 .  

' 9 9  Chal n l ess Models .  
$ 7 5 . 0 0 .  

Tandems, D o u b l e  
Diamond,  $ 7 5 . 0 0 .  

Co nvert i b l e .  $ 8 5 . 0 0 . 

Send ten 2-cent stam p� 
and receive by mai l pack 
of S t e r l l n lZ  Playing 
Cards beautifully de
signed, 50 cent value. 

��I�N.,"t';.R:t,:'l'Ir.:�lfn�-
==�'" equipment for 1899. 

Sterl ing Oycle Works, Kenosha, W is. 

J c itutifit �mtricau. 
THE AMERICAN WALTHAM WATCH 
Com pany guarantees every watch=move= 
ment it tu rns out against any defect in 
material or construction . That guaranty 
holds good the world over. One 
WAL THAM movement, the URIVERSIDE " 
is within the reach of every one ; it will  
keep accurate time and will  last a l ifetime 
Any retai l  dealer will  supply this 
movement in any q ual ity of case desired 
either for ladies or gentlemen 

For sale b� all retail jewelers 
.. The Perfected American Watch," an illustrated book of interesting 

information about watches, sent free on request. 
. 

AMERICAN WALTHAM WATCH Co., WALTHAM, MASS. 

. " " " " " " ' '' '' ' ' , . ,  • • • • • • • • • • •  lI e  

Tribune Bicycles 
for 1899. 

The Best Wheels in the World. 

IT Write fOf' large New Catalogue i!lustratVnO 0 .... 
fuU line of tW£nt1l-three mOdels. 

The B lack Mfg. 00. , Erie, Pa • 
. '  • • • • • • •  "' •• II • • • • • • • • • • • • • • • • • • • •  � 

There are a 

great many 

Brown Ty pe 

saddles on eiiiii ... 
the market, 
but only CJj), 
one genuine e/}MtiJtl/saddle 

BOOKLET FREE ON APPLICATION . 

THE BROWN SADDLE COM PANY, 
E LY R I A ,  OH IO. 

£alcium Rina 
___________________ ---'-- . [amp. 

O UR LA TEST WRINKLE 
New Departure " SECURITY " Cyclometer. 

(PATENTS PENnING) 

Everything Out of Danger. No More Broken Cyclometers. 
Noiseless Concealed Trip. 

yclometer on huh inside of spokes and trip on axle behind fork. 
Nothinll' to catch anol canse breakinll' or hen ding. 

Patent, adjustable clamp, lIts any hub. Easler and quicker to adjust tban old style. 
Permanency, Durahility and EOlcieDCY Gnaranteed. 

Made trom Best Materials obtainable. Workmanship tboroughly fint.-cl ....... 
T KE NEW DEPARTURe- BaL L CO. , - BImrTot, CtmN. 

'rhe Trade supplied by JOHN H. GRAHAM &; Co., 11 3  Chambers St., N. Y. City. 

A B O O N  T O  B I CY C L I ST S-----
You will remove all the attendant dangers of Coastiug, and all risk 
of aCCidents, If you use the 

ECLIPSE BICYCLE ��!:r��O:n:U��:�i� 
An Automatic Clut.cb is attached to the rear sprocket. By holding the 
pedals still you thrr>w this OUL of gear. You apply brake by back pres. 
snre with the foot. Forward pressure promptly frees It. You com
pletely control the wheel with your feet on the pedals. 

Write !or partwuZars to E C L I PS E  BICYCLE C O M PA N Y .  Box X .  E L M I RA, N. y, 

For Manufacturinfl Plants. Hotels. 00 S or InH or Oll[ or RatJroads. Waterworks Systems for L 

TANKS. TOWE R S  and W I N D M I LLS.  ! T I � F ' R h W k 
�:jli�����1�F�������t�: r 

r�r�
a
l����i�ll:;l:���:t��g!� t:::� 

;==================:; trade you will flnd described and illus-
trated In M O N TG O M E R Y ' S  TOOL CAT· 
ALO G U E  FOR 1 8 9 8 .  A bandsome 
book contalnln" 510 I'ages aud copious F O R  All ABRASIVE W O R K  

Carbornndnm i s  better than emery I be
cause it dees more work, does quicker work, does better work. 

Index. Pocket size �x4� incbes, with 
rounded edfles and stitched covers. 
Everv workshop and factory in the 
conniry should have one. Sent by 
mat1 10r 25 cents by 

T H E  CAR 8 0 R U N D U M  CO •• N I AGARA FALLS, N. Y.  MONTGOMERY &; CO. 10IJ Fulton Street, New York. 

Jt Wb¢¢I for tb¢ Pr¢sid¢nt. 
If we should select a wheel for the 
President, we should select from our 
stock one of onr rell'ular bevel-lI'ear 
chainles8 models, 

P R I C E  $60. 

8 We could not build a 1Jetter one by 

§ 
mak ••• • •  � ••• job ., u. 
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i WESTERN WHEEL WORKS, Makers, N��lc�g�K. v 

olar Carriage Lamps 
Burn Acetylene Gas. 

Are of real value in actual use. Besides being a 
signal. they LJOIIT ALL TIIB ROAD. Indispens
able for night driving. Just the thing for doctors 
or for the vehicle you take to the country. 

Simple, Safe and Clean. 
Price $9. 00 and /5.00 per pair 

Send for Catalogue. 

Badger Brass Manufacturing Co., Kenosha, Wis. 

B U R N S  ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

Get the Best. Price S3.IJO 
Agents wanted in ev"'1l Ulwn. 

CALC I U M  KING LAM P  C O . ,  
Waterb u ry. C o n n .  

A ��MPLETE EtE�TnI�AL LI�RAnT 
By PRO�. T. O'CONOR SLOANE. . 

AM IN£XI'£ttSM ltlllrA1lY. e .... THE-BESr BOGn-· 
ON EtEUTRlC ITY. 

FOf' the St�i�n��c�t."" a�Of'�=.�"" EZectri-
Comprising live books, as follow. : 

A rithmetic of E ectriclty, UB pages, • S 1 , 0 0 
E l ectric Toy Maki n g ,  1 40 pages, . 1 .0 0  I H o w  to Become a Successf u l  E lectrician,  1 8 9 p p .  1 . 00 
Standard E l ectrical Dictionary, 6 8 2  pages, • 3 . 0 0  
E l ectricity S i m p lified. 1 5 8 pages, 1 . 0 0  

or 1.·he above five books may be purchased singly 
at the published prices. or the set complete, put up In a 
neat foldlnlZ box, will be fnrnlshed to readers oC THE 

ir'i'::T"�fl�:S�RI��� ����e,'n
cla

�r����
d
tJfe

ri
��� 

pl�te set. Five volum!!!!!. 1 ,30n pages, and over 
te�rs ��::�I���\'l,�sabo����� 

for fnil table of con-
M U N N &. CO.,  Publishers, 

Office of the SCIENT I F I C AMER ICAN, 
36 1 B ROADWAY , N E W  YOR K .  

S C alB S AU varieties at lowest prices. Rest RaIlroad 
!�:gklt&n�S��o

:"t?�le��IC:cl��tA
es 

�a
a
f�:: 

Sewing Macblnes, Bicycle., Tools. efc. Save 
Money. Lists Free. CHICAGO "< A I,E Co .• ChlC&ll:O Ill. 

J E SSOP'S  S T E E LTHB\�[r 
F O R  TO O L S. S AW S  E TC.  

W� J E S SOP '" S O N S  t: �  91 J O H N  ST N E W  Y O R K  

PRINTING INKS 
Tbe SCIENTIFIC AMERIC AN I s  printed with CRAS 

EN EU JOHNSON &; CO:S INK, Tenth and Lombard 
St ... Phlladelpbla. and 47 Rose St.; opp. Duane, New Yor" 

© 1899 SCIENTIFIC AMERICAN, INC.




