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ARMORED TRAINS, 
It is probable that the Fran co,Prussian war was tile 

first cam paign in w hich protected trai n s  and locomo
tives were used on the field of 'battle. In the various 
sorties f!'Olll Paris the French troops were frequently 
assisted by the fire of l ight field p i eces carried on cars, 
and wheu t h e  cOIIIIll un ists were holdi ng the capital 
agai nst the troops at Versail l es an armed tra i n  operated 
upon t h e  1'ai l way in the direction of Chatean RreQon 
and is said to have achieved its object in si lencing t h e  
battel'ies which the regulars were endeavoriug t o  
establish i n  that posit,ion .  This experi ence pel'haps 
gave rise to the bel i ef that the ]<'rench were t h e  origin· 
ators of the uti l i zati on of permanent l ines of rail way 
for the t ransport of art i l l ery capable of bei ng brought 
illto action while u pon the rai ls  themselves. Captai n  
Fisher's armorclad train was used d uring t h e  fir!!t 
stages of the campaign against Arabi . It was bui l t  at 
Alexandri1L by a pal·ty of b l uejackets, and was COlll
posed of a locomotive and a n umber of trucks pro
tected by i ron rai ls, i rou plates and sandbags. T h e  en
gine was p l aced i n  the IiJiddle of the t l'ain, whiie a 

Nordenfelt mach i n e  g u n  was mounted on the lelj.di ng 
protected truck and a 40 · pounder on the next. T h e  
lattel' cou l d  by means of a small  crane carried with the 
train be q u ickly Illou n t ed and d i slll o u nted, o n e  llIinute 
sufficing from the halt, ing of the trai n to remount and 
fi l'e the gun.  Two empty trucks were run i n  fro n t  to 
explode any mines which migh t have been laid. 'fhe 
cars behind the engine conveyed a detachment of skir
m i shers. 

There was not an opportunity for any great use of 
t h i s  trai n ,  although on one occasion it did do adllJira

ble work. S ince that time ]<'l'ance and German y h ave 
recognized specially constructed arltlOr trains as for
midab le units of fighti ng equiplIJent, but 1I0ue are as 
com plete as that possessed by the First Snssex Arti l l e
ry Vol unteers of England, w h i ch has perhaps t h e  most 
complete trai n of its k i n d  in the world. T h e  truck 
was specially constructed for the g u n  which is mou n ted 
on an ordinary field cal'l'iage and consists of a turn
table pivo ted on the centel' so that it can be turned i n  
a n y  direction. The gun detachment is protected b y  a 
p lating 6 feet h i gh around t h ree of the s ides. The gu:n 
is  fired through an ope n i ng, and the recoil iQ checked 
by a h ydraulic brake o n  its own carriage. By an in
gen ious al'l'an gement of cross gi rders it can be run out 
and supported o n  b locks, a n d  a broad base may be ob
tained for the truck when the guo is  fil'ed at right an
gles to the rails. To i nsure stabil i ty the truck can be 
secured to the rails by strong scre w clips. The remain
der of the trai n is  made up of  an ordinary locomotive 
and t wo steel-plated vaus convey i n g  a Maxim gun, the 
men, horses and the p rojecti les, 

Armored trains mounting field pieces and machine 
guns are being extensively employed by th e  American 
troops in the Phil i ppines, and the successful issue of 
the fight at Calu lll pit was attributed to the opportune 
arrival of such a flying battery. The mai n objections 
to the practicabiii ty of the armored tl;ai n is n oted in 
The London Dail y  News. It is  suggested that the 
enemy, with a few men carrying small q uantities of 
dynamite, cou l d  ea'li l y  destroy the roadbed. Th ey 
could u ndou btedly do this if the d efen der's cavalry 
remained idle, but armored 'trains should al ways be 
accom panied by a strong force of cavalry. In the 
h astily constructed British and Boer armored trai n s, 
m ach ine guns or very l ight field pieces are given as 
armaments. Trucks carrying such guns and soldiers 
shou ld, of course, be protected by bu l let-proof mant
l ets, but it was a mistake to make tbem very thick, 
with the idea of keepi ng out shells.  

• •• •  

THE NEW CENTURY. 

Although it has not yet arrived, this long-awaited 
t wentieth century, many of those who may never live 
to see it  are vexing tlHlmselves with the question: 
When will it  begin? In the daily and weekly press we 
find a fierce episto lary battle ragin g  between those 
who believe that the year 1899 marks the close of the 

J titutifit jlUtritlu. 
n i neteenth century and those who hold that not u ntil 
1901 shall we cross the threshold that d i vides us from 
a lie w era. Our own mai l brings us many an inqui ry 
from anxious readers who have not yet decided 
whether they be living in the ni:neteenth or twentieth 
century. 

Trivi al as these disputes may appear, they are not 
without a certain valu e. Without sharply defined 
divisions of time we could hard ly grasp the world's 
h istory 01' place the leading events i n  o u r  own l i ves. 

It seelllS so d ifficult to understan d that 1800, 1900, 

2000, designate not the begin n i n g, but the end of a cen
tury, that one n at urally i nqu i res the origin of the er
ror. It may be that the m istake is due to a ki n d  of 
optical i l lus ion.  'fhe year 1900 luar ks the begi n n i ng 
of a n e w  series of n u m bers; aud noth ing seelllS lIlore 
n at u ral than that i t  sho u l d  therefore be ('onsidered as 
the fil'St year of a new cyc le. But though our reason 
!lIay tel l us t'hat the new n u mber w i th its two ci phers 
stan d s  for the end and n o t  for the begi n ning of a cen
tu ry, our eyes sti l l  betray us.  It is a triumph of sense 
over in tel lect-an error, surel y, but one i n to which 
many fanlou s  Illen have fal len. 

'Viten in 800 A. D. Charlemagne i ntroduced the 
cn lendar w l t i<'h COllllll ences with the birth of Christ, h e  
too th ough t h e  was begi nni ng a n e w  cen t u l·Y. "When 
Peter the Great decreed that our chronology should be 
uEed i n  his dominions after the year 1700, be made a 
s imi lar llIistake. 'fhrou ghout the world's history those 
two ci phers hM'e deceived men.  And the error has 
been han ded d o w n  to our own day. The Paris Ex
position w i l l  be inaugu rated, surely not to cel ebrate 
the death, but the birth of a century ; and sti ll  it w i l l  
b e  held ill 1900. T h e  E m peror Wil l i am h as decided 
ex cathedra that the new cen tury begins Jan u ary 1, 

1900, but t h i s  delusion is  h ereditary, as he shares i t  
w ith his gTandfather, the late Pri n ce Consort, who 
was of the same opi n ion.  Lord Kelvin, great mathema
tician and physicist as he is, also holds the same view. 
The Ro man Chu rch, which has always paid great at· 
tention to the calendar, and has done llIuch to preserve 
it,  has decided that the year 1900 should be a year of 
jubi lee as being the last of the celltury. 
. T h e  p l'oblem is not so easily sol ved as m ay be imag
ined. It is evi den t  that there never was a year 0, that 
the cent u ry must begi n with a 1 ; it is equally evident 
that. even as a dol l;tr contain s  100 cents, so a cen tury 
is cOlllposed of 100 years. But then t here arises the 
cOllfnsion of n U lllbel's a n d  theil' val ues, the contrad ic
tion betwee n  ordi nal and card i n al. When an Italian 
speaks of his cinqnecento (mille cinquecento in other 
words), h e  refers not to the fifteenth but to the six
teenth cen tury ; and thus h e  writes all his cent lll'ies 
with a cardinal nnm ber one less i n  value than the 
ord i n al number in h i s  mind. 

When we write 1899, the n u mber 18 d esignates not 
the e ighteenth, but the n i n eteenth centu ry ; and we 
are �onstant l y  compel le(l to correct a seelll ing el' l'or i ll 
o u r  chronology. It is here that our eyes deceive us. 
::;0 accustomed art' we to the intentional llIisread i n g  
o f  o u r  centuries, that we nat.ul'ally consider the first 
two n umbers in 1900 to stand for the twentieth cen
tury. 

A h u nd red years ago the same wordy war was waged ; 
a h u ndred years h ence it w i l l  be renewed ; and thus i t  
will g o  on as century afte r ce ntury cOllies rol l i n g  along. 
It is a venera b l e  errol', long'l ived and pe rhaps illl-
m ortal .  

THE ' ELECTRIC FISH OF THE NILE. 
In a recent lectlll'e befure the Royal Insti t u tion of 

Great Bri tai n,  MI'. Fl'ancis Gotch gave a most inter
esti ng lecture on the formidable fish found in the rivers 
of n orthern a\1d western Africa (Mal apternrns electr i 
cus), o f  w h ich Science publ ishes an abst ract. PilO
tographs were shown of the dl'awi ngs upon the interior 
of the tomb of Ti,  showing that the fish was recognized 
as remarlmble by the Egyptians 5,000 years before t.he 
Christian era. Living' specimens of the fish were also 
c1i�played, and the I'tructure of the electt-ic organ was 
then descri bed . It is  si tuated i n  the ski n,  inclosi ng the 
whole body of the fish, and h as a beautifu l  and charac
teristic appearance when 'Seen in m icroscopic sections. 
Each organ consists' of rows of compartments and each 
com partment has s lung ath wart it a peculiar proto
plasmic disk shaped like a pel ate l eaf w i t h  a projecting 
stalk on its caudal side. Nerves enter each compart
m ent and end i n  the stalk of each disk. By t h ese 
nerves the imp u lses can reach the organ. The arrival 
of such impulses at the n erve t erminations evokes a 
state of activity which is associated with the develop
ment of the electromotive ch arges of considerable i n
tensity. The shock is intense, the cu rrent traversing 
the whole organ from head to tail and retur n i n g  
through t h e  surro u ndings. It stuns smal l fish iu the 
neighborhood, and can be felt by man, when the h and 
is placed near the fish, as a smart shock reaching up the 
arm to the sho u lder. 

Recent investigations carried on at Oxford by the lec
turer were then described. A series of photographic 
records of the d isplacement of the m ercury of a capil
l ary electrometer in consequence of the electrical d is
turbance in the organ was shown. These records ex-
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hibited the time relations, mode of commencement and 
manner of subsidence of the shock, and deltlonstl':1tpd 
i ts si m i larity to the electri cal challges k n o w n  to exi�t 
i ll ne rvous tissue duri ng the passage of a n ervous i m
pulse. 'Each effect consists of a -rhythlll ical series of 
electrical changes occurri llg one after another in a 
perfectly regu lar Itlallner at i n tervals of 1·100 to 1·300 

of It second, the rate d epend i n g'  u pon the
' 
temperature. 

The potency of the organ as a weapon to be wielded 
by the fish is th us enormously illcrea�ed by its re· 
�embl ance to a self·load ing and self·discharging auto
m atic gun. The total electrolllotivf> force of the whole 
organ III a fish on l�' 8 i n ches l o n g  ('an reach the SUl'
pri�ing max i m u lll of 200 volts, at an y rate i n  the case of 
an initial shock. T h e  attai n ll lent of this maximu m  is 
due to the s i m u ltaneous development of perfe('tl�' 
sim ilar electromotive changes in each of the 2,OOO,OOU 
d i sks of whi ch the orlo(an is cow posed.  

T h e  relllarkable character of the nervous con n ection 
of the organ was then descri bed. Each lateral half of 
the organ ,  although it  has a mill iou plates receivi ng 
n e rve branches, is i n nervated by one single nerve fiber, 
and t h i s  is the offshoot of a si ngle giant nerve cell 
situated at the cephali c  end of the spinal cord. As re
gards the n ervous impulse which the fish can dis
charge throngh t h i s  n erve cel l ,  experimen tal results 
show that the fish is incapable of send i n g  a second 
n ervous illlpul3e after a preceding one u n t i l  a period of  
one·  ten th of a second h as elapsed, and this i nterval is 
rapidly lengthened by fatigue to as m uch as several 
8econds.  The inabil i ty of the central nervous system 
to repeat the act i vity of the organ obviously presents 
disadvantages to t h e  nse of th e shock as a wea pon for 
attack or defen se, bu t sllch disad vantage is more t h an 
counterbalanced by the property of the organ all uded 
to, of self-excitation, since a whole series of shocks 
con t i n u e  to occur automatically in rapid success ion,  
provided that an i n itial one has been started by the 
arrival of a nervous impulse sent out from the central 
n erve cel l .  

••••• 

UNEARTHING FOSSIL REMAINS. 
A photogl'aph was recently sent to this office of some 

i n teresting fossil recently d iscovered in Nest County, 

Kansas. The speci men is of very u n usual form, and 
was claJ IlJed by the o w ner to be a fossilized gall sac 
01' bladder. It was fou n d  q uite n ear the remains of a 
Tylosaurus mosasaur, photograph of which, was also 
takpn . The photograph was s ubmitted by the editor 
to the Musenm of Natural H istory for an opinion il l  1'1" 

gard to the identity of the object. PI·Of. Henry Fail" 
field Osborn, in h is reply to the ed itor, cal led attention 
to a fact which it is well  to bear i n  mind. He says. 
after examin i n g  the phot ograph: .. The mosasaur is so 
badly inj ured that it is of no val ue to any one. I am 
glad to see that you are givi n g  so much attt'ntion to 
these general scientific m atters. I hope you will dis
;:e mi nate the view as w idely as possi ble that the first 
thi ng to do after discoveri ng a fossil is not to dig it out, 
b u t  to leave it alone a n d  to write t o  SOIl!.e representa: 

tive Ill useum, either the Alll erican Muse u m  of Natural 
History or the Umted States National Museum, report
ing the discovery and ask i n g  for instructions. In this 
way the commercial value of the speci men will  be very 

much enhanced . "  It is a wel l known fact that the un
earthi ng of fos8i l remains requires the greatest care 
and calls for k n o wledge on the part of the operator. 
We are only too happy to call attention to Prof. Os
born's timely advice, especial l y  at this time ,  when the 
d iscoveries of fossil remains are becom ing more fre
quent, and a knowledge o f  the work t h at has been 
canied on i n  the West by the man y scien tific expedi
tions wh ich have been sent there d u r i n g  the past few 

years is being more ful ly  u nderstood and appreciated. 
. ·e • 

CONGRESS OF PHOTOGRAPHY IN 1900. 
Preparatiohs are n o w  being made for an i n rerna

tional congress of photography, to be hel d in Paris 
next year. A commi ttee h as been :1ppoi nted for the 
purpose, nnder the presidency of M. Janssen. This  
committee i s  sub· divi ded iuto five suh-co m lllissiolls. 
w h i c h  .wi l l  h ave charge of the five sections an d w i l l  
prepare t h e  programme o f  the work t o  b e  carried o u t  
i n  the sessions of the congress. T h ese five sections are 
constituted as fol lows: 1. Physical q uesti ons relating 
to photograph y . 2. Ph otograph i c  materials. 3.  Photo
gl'aph i c  chem istry. 4. Terminology and bibliography. 

5. Legal and professional questions. All app l i cations 
for admission to the congl'ess, for which the fee is  fixed 
at 10 francs, as well as all other communications, 
should be add ressed to the genpral secretary, M. S. 

Pector, 9 rue Lincoln, Paris. Among the members of 
the committee lIIay be men tioned Messrs. V idal, Li pp
mann,  Brau n, Lumiere and MoltenL 

.. .... 

GERMAN explorers have been engaged for sOll le  time 
i n  excavations on the sHe of the palace of Nebuchad
nezzar. Accordin g  to The Architect, there was dISCOV
ered in August a colullln which bore a represent,ation 
of the Hittite god . The fignre corresponds with o n e  
fou n d  i n  Sandskir l i ,  which i s  n o w  i n  t h e  Berlin Muse
um.  It is supposed that both works were taken as 
part of the booty ill SOUle ancient expedition. 
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THE GEOLOGICAL SOCIETY OF AltEBICA. 

The twelfth aun ual mt'eti n g  of this society was held 
iu Washi ngton,  D. C. , beginn i n g  on Wednesday, De
cember 27. the large h a ll i n  Colum bian Uni versity be
ing the m eeti ng place. The society was welcomed to 
Washington by D r. Grove K. Gi lbert, of the Unit�d 
States Geological Survey, a n d  an apt response was 
JIIad e by the president of the society, Prof. Benjam i n  
K. E m erson, o f  Amherst Col lege. 

T h e  secretary reported that t h ere were 230 n ames 
npon th e lllembership l ist, w i th eight can d i dates await
illg el ection . He also reported th e society to be i n  ex
ce l lent  fin ancial con d itiOl,. The l ibrarian reported 
that 160 vol umes h ad been bound d uring the year, and 
hoped d u ring the ensuing year to complete all the 
bind ing that was i n  arrears. 

The necrology in cl uded the read ing of the following 
notices : Memorial of Othaniel  C. Marsh, by Prof. 
C harles E. Beecht'r ; Memorial of Oiiver Marcy. by 
Prof. Alja R. C rook; Memorial of Ed ward Orton, b y  
Dr. (-hove K .  Gi lbert; a n d  MemOl'ial o f  Sii' J .  Wi l l i am 
Dawl'on ,  by Prof. Prank D. Ad ams. 

'l'he society t h e n  took up the reading of papers ; the 
first of  th ese was" Physiographi c  Development of  the 
Wash iqgton Region," by Nelson H. Darton, of the 
Uni ted States Geological Survey. Prof. Wi l l i am M. 
Davis, of Cambridge, Mass. , followed with a paper on 
"Physiographic  Terminology with Special Reference 
to Land Forms." The thil'd papel' was one by Dr. 
Ed m u n d  O. Hovey, of the Alllerican Muse u m  of Natu
raj H istory, New York city, on ,. E rosion Porms in the 
Harney Peak D istri ct. Black Hil ls. South Dakota. " 
He described those pec u l i ar forms that are found i n  
the schists  and pt'gmatites i n  the Harney Peak dis
t.rict, where he spent a portion of last 8ummt'r . .  The 
paper was i l l ustrated by lantern views. Messrs . 
George O. S m i th and George C. Cnrti�, of Washi ngton, 
D. C., and Boston, Mass., pre8ented a joint paper en
titkd "Camas Lan d; a Val ley Remnant."  It was a 
descri ption of the old valley on the eastern slope of 

. the Cascade Mou ntai ns i n  Washington. A relief model 
of  Camas Lan d was exh ibited. T h is interesting valley 
owes i ts preservation above the circumde nudation to 
an i ntru sive sheet of diabase. T wo papers by MI'. W. S. 
Tigbt,.of Granvi l le, O h i o, fo llowed, the first of  which 
was entitled" Topographic Features of Ohio, " and was 
a descri ption of the different sections of the State, with 
an attempt to show the reason s  for the differen t  types. 
I t  was fully i l l ustrated w i t h  lantern views. His second 
paper was entitled "Drainage Modifieations in Sout .h
eastern Ohio." and deseriLed the extensive ch anges i n  
drai nage of the region n orth of the O h i o  River a n d  be
twee n the lower Mllskingum and the lower Scioto. 
The lower Muskingum.  so uth of Zan esville, was show n  
t o  be a eom posi te st"eam llIade u p  o f  sectiuns of fou r  
preglacial stl'ea ,ms wbich crossed the course o f  the. 
preseut MuskinguJll. These four streams, he showed, 
were u n ited in what is  n o w  the Little Hocking basin ,  
a n d  the main l i n e  of preglacial drain age extended 
fOl'lflerlyacross the presen t  Hocki n g  River, which was 
also shown to be com posed of sections of several pregla
cial streams running i n to the basin of Raccoon Cl'eek 
and across t h is basin into the Scioto River 'below Chi l l i
eothe. He also described several of the tribu taries of 
t h is preglacial river. 

Prof. Israel C. Russell, of the University of Michigan, 
spoke on " Deposits of Calcareou s  Marl in Michigan. " 
He sa id that a la rge number of lakes and s wamps i n  
t h e  southel'll pen i nsula of Michigan h ad been fou n d  
to contain deposits of cal careous m arl suitable for the 
m anufacture of Port land cement. This marl h e  
desCl'i bed a s  being composed i n  part o f  shells, b u t  
mai n ly con sisting of a chemical  p reci pitate which is  
sti l l  being deposited. The better grades have been 
fo u nd to contain from 80 to 95 per cen t  of calcium car
honate. The supp'ly of these llIarls has been fou n d  to 
be practi cal ly inexhaustible, and in consequence 
several l arge cement works have al ready been estab
lished and others are in contemplation. He predicted 
that Michigan would be l ikely to take a lead ing place 
in the near future in the Portla n d  cemen t  ind ustry. 
Dr. Grove K. Gi l bert, of the United States Geological 
S U l'vey, p resentt'd a paper on a "Submerged Forest of 
the Col u m bia River. " He sai d that the cascad es i n  
t h e  Col umbia Rh'er fl o w  over a natural d a m  o f  rock 
fragments. This dam h ad been llIade by a landsl ide 
that cam e from the n orth 1I0t less than 350 years ago, 
and in the pond were sound stumps of Douglas spruee_ 
He discussed t h e  va"ious explanations that have been 
proposed, aud said that h e  bel ieved that those pre
sen ted by Ne wberry best accorded with the facts. A 
second paper by Prof. W. M. Davis, entit led" A Recent 
Pau l t  Scarp in the Lepin i Mountai ns, Italy,"  was nt'xt 
read . The Lepi ni Mo untain gro u p  is a sub-mat u rely 
d issected block of  Cretaceous strata, forty miles south
east of Rome. A recent m ovelllent o n  the line of a 
tertiary faul t  has prod uced a wt'll-defin ed searp i n  
places 100 t o  200 feet i n  height an d traceable five m iles 
01' more along their  northeastern base. This was de· 
scribed somewhat el aboratel y by Prof. Davis. Mr. 
Bailey Wi l l is, of the United States Geological Survey, 
u n d er the title of "Some Coast Migrations, Southern 
California," described the formations constituting the 

Santa Lucia Range of the Coast RangeR and their re
l ations to each other, and indicated the presumable 
correspon d i n g  migrations· of the Pacific Coast. The 
section of  coast described extends from Poi nt Sur to 
Piedras Blancas between Monterey and San Luis 
Obispo. 

On the con clusion of the reading of this paper the 
society adjoul'lled until the eve n ing, when a special 
session was held to l isten to the presidential address of 
Prof. BenjallJi n K. Emerson,  of Amherst College, who 
spoke on the" Tetrahed ral Earth and the Zone of the 
Intel'-Conti nental Seas." This paper, which was i l l us
trated with lantern views, was a very full di scussion of 
the theory advanced by Greene, who h as contended 
that the earth in cool i n g  wou l d  be l ikely to assume 
the form of a tetrahedron.  This n ovel proposition has, 
d uring recent years, created considerable i n terest and 
has been widely d iscussed by m a n y  prominent gt'olo
gists, i ncl u d i ng the veteran Suess, of V ienna. Prof. 
Emerson descri bed the various views of the author, as 
wel l as those who have discussed his paper, and i l lus
trated with d iagrams the various forms that the earth 
would be l ikel y to assume in i ts change o f  form. 

Prof. Herman L. Fail'chi ld, of Rochester, N. Y. , who 
is  also secretary of the society, presented an exhibi
tion, by lantern s l ides, of "Beach Structures in Me
dina San dston e, " the structure of which i n d icated shal
low water and beach deposits. MI'. Harry F. Reid,  of 
Baltimore, presented two papers on glaciers ; the first, 
entitled " Movemen t  of Glacier!'." gave the res u l t s  of 
several years' observations of the m ovement of the 
l!'0l'll0 glacier, w i th special reference to the vertical 
com ponent of the llIovement. He discussed at length 
in this connection the existence of surfaces of finite 
shear i n  glaciers. His second paper was on the " Stra
tification . and Banded Structu res of Glaciers ."  Mr. 
Reid h as been en gaged for some time i n  exam i n i n g  a 
number of the glaciers i n  S w itzerland, aild he has fol
lowed the outcrops of  the strata from the neve· l i n e  
practi cal l y  to the end of the glacier, .and his  investiga
tion con vinced him t.hat 'the banded stru cture is t h e  
modified appearance o f  the outcrops. T h is he discuss
ed somewhat in detai l, and further explained why 
certai n glacial ists h ave held divergent views on the 
subject. 

Prof. J.B. Wood worth , of  Cambridge, Ma.ss. , followt'd 
with a paper on the" Glacial Origin of the Older Pleis
tocene in  the Gay Head Cliffs, .with a ·Note on the 
POOlsi l Horse of that Section." He descri bed the occur
rence of  glacial fragments in the bowlder bed at the 
base of  t h e  o lde,' Plei stocene (Colum bia) in the Gay 
Head section, which confirmed, he thought, the theory 
of the existenee of an ice im'asion long an tedating the 
surface morai nes of  the New England islan ds. This 
paper was especial ly i nterestin g o n  account of the de
scri ption of the astragalus of a mammal which h e  fou n d  
i n  the Miocene u nderlying' t h e  bowl der bed a t  Gay 
H ead. T h i s  was iden tified by P,·of. H. F. Osborn as 
belongi ng to a horse. 

A second paper by Prof. Faircliild was on .. A Chan
neled D r u m l i n, " and consisted of a description of·a 
longit udin al hollo w (channel 1) in a d r u m l i n  termi
nating at the lo wer end by a tran sverse c ut, w h ich 
h e  i l l u strated by lan.tern views. 

The next paper was by Mr. A. P. Coleman, of To
ron to, Canada, a n d  was on a "Disti nction Between 
Upper and Lower H uron ian." He descri bed the find
ing of a band of rock consisting of fi n e-grained sand
stone, chert, or jasper with i n t erbedded i ron ore at 
Michi picoton, o n  the northeast shore of Lake S uperior, 
w h i ch corresponds to the Verm i l ion and other iron
bearing series west and south of Lake S uperior. This 
band has been traced for 30 or 40 miles, and· has 
been recogn i zed at various points to the west, as far as 
Rainy Lake, and east to Lake Temagami .  Man y frag
ments of t h i s  rock were fou n d  in the Upper H u ronian 
at Gros Cap a n d  other poi nts as far west as Shoal Lake 
and east to Lake Temiscaming, a d istance of more 
than 600 m iles. It i s  the most easily determined mem
ber of the Lower H u ronian, and is of great value as 
showing the connection between the two parts of the 
series. It represents a great l apse. of ti me, as is proved 
by the Shoal Lake conglomerate. Mr. Charles Schu
chert, of the Un ited States· National Museum, present
ed a paper on the '.' Lower Devonic A spect of the Lower 
Helderberg and Oriskan y  Form ations." H e  discussed 
the S i l u rian of Mu rchison and the American equiva
lents ; then passing ·to the Devonian of Sedgwick and 
Mu rchison he poi nted out t h at i t  has no m arked Lower 
Devonic fauna. He t h e n  described the Lower Devonic 
of Germany, and fina l l y  poin ted o u t  that the Held er
berg fau n a  was transit ional to the Ori skan y. and that 
these constituted the American Lo wer De,·onic. "The 
Silurian-Devon ian Bou ndary in  North America " was 
th e title over which Prof. Henry S. W i l l iams, of Yal e  
Universi ty, .  presented a discussion o f  t h e  pri nciples t o  
be used i n  determ in ing the bou ndary between t h e  two 
·
systems-Si lurian an d Devonian-standard sections of 
which are on another continent, and then discussed 
the facts of correlation as bearing on the case. The 
final paper prese n t ed on the second day was on the 
"Devonian Strat.a in Colorado," by Arthur C. Spencer, 
of Washington, D. C. III 1874, the presence of Devon-

i an rocks in southwestern· Colorado was asserted by 
the late Dr. F. M. Eudlich, and this has recently been 
confirmed by the obsen'ations of a party of the Uni ted 
States Geological Survey under the di rection of Dr. 
Whitman Cross. 'l'hese observations were described 
by the author. He said the section when complete is  
three-fold ,  consisting of  a conglomerate and sandstone 
a� the base, followed by a calcareous shale, and t.his 
by a massive l imestone contai ning considerable n U Ill
bel'S of i nvertebrate fossils. The l i mestone is shown 
by its o u tcrops to have covered an area of at l east 600 

squal'e miles. The sandstone and shale beds are locally 
absent through non-deposition. Their age is  possibly 
Silurian,  though they. contai n occasional fish remain s, 
which would ordinarily be considered i n dicative of the 
Devonian. The s i l i c ious series i s  correlated with t he 
"Parting Quartzite" of central Colorado, and mention 
was made of further probable equival ency between 
th i s  series and the su pposed Devonian of the Grand 
Rapids region. This brings out the probability that 
these formations of the Midd le Paleozoic were origin
ally deposited over a very extensive area in the south
el'Il Rocky Moun tai n region. 

On December 29, after discussing business m at.ters 
regard ing the appointment of delegates to the Paris 
Exposition, the society proceeded to the presen tation 
of the following papers: 

The first of these was on the " Newark Pormation of 
the Pomperaug Valley, Con necticut, " by William H. 
HobbS, of Madison, Wis. This  papel', which was 
somewhat lengthy, w as of special val u e  fl'om the fact 
that it gave support to the broad terrane h ypothesis 
regardin g the exten t  of the Newark form ati on. It 
showed that an irregular block of the Newark had 
been depressed below the level of the crystal l ine  
gneisses, so as  to be protected from the abrasion of the 
ice  of the glacial period. Dr. Davi d  White, of· the 
United States Geologi cal Survey, read a paper on the 
"Relativ.e Ages of t h e  Kanawha and Al leghan y Series 
as Indicated by the Possi l Plants. " He said that from 
an exami n at,ion of the stratigrap hic  distri bution of the 
fossi l  plants of the Kanawha series in  southern West 
Virginia, it appeared that only the upper half of the 
series contai ned t.he eommon and characteristic ele
ments of the floras of the Al leghany series of north
western Pennsylvania. The lowel' half carried a flora 
which he fou n d  d i st,inctly older than any of the floras 
which occu rred above the lowest coal of the Alleghany 
series. He also presented a brief statement of the 
strati graphic changes and conditions of deposition in 
th e Virginian region,  as indicated b y  the distribution 
of t.he fossil  plants. Mr. Marins R. Campbell, of the 
United States Geological Survey. u nder the title of 
.. Stratigraphy of t h e  Pottsville Series in Kentucky." 
discussed the areal distribu tion of the con glomerates 
in the Pottsvil le  series along the western margin of the 
Appalachian coal field in Kentucky and Tennessee. 
Three disti nct horizons of  conglomerates are described 
w h ich h eretofore have been regarded as a single 
stratum.  Attention was cal led to the u nconformity at 
the base of the series, and the vertical expansion 
southward was i l lustrated by n u m erous sections meas
u red along the margi n  of the field. The ., Jurassic 
Rocks of S.  E. Wyomi n g " were d iscussed by Mr. Wil
b u r  C. Knight, of Laramie, Wyomi n g. He reviewed 
the earl y h i story of the Jurassic i nvestigations in 
Wyoming, and gave the distribution of both the 
mari n e  and fresh water beds in that portion lyi ng 
east of the :North Platte River and south of the Fl'e
mont and Elkhorn Railroad. He discussed geological 
sections from several 10l1alities, and made refe rence to 
the -fossil remains fou n d  in them. H e  concluded with 
some remarks on the grouping of the Rocky MoulI
tain Jurassic beds, showing their correlation with 
E u ropean formations. "The River System of Connec
ticut " was the title of a second paper presented by 
Mr. Will iam H. Hobbs, of Madison , Wis., and he 
showed a carefully prepared map based upon the re
cent topographical map of Connecticut by the Uni ted 
States Geological Su rvey , on wh ich it appeared that 
all the m aster streams flowed into troughs, which cor
responded closely in d i rection with the fault  directions 
of the Pomperaug Val ley system and with two add i
tional closely related directions. Prom these facts be 
i nferred that the entire area of the State of Connecti
cut  h ad been deformed by faulting in pretty much 
the same manner as had been the case i n  the Pom
peraug Valley. Mr. Nelson H. Dal·ton ,  of the United 
States Geological Survey, d iscussed "Mesozoic Strati· 
graphy of the Black H i l ls of South Dakota. " Another 
paper of his wat! on "Tertiary Shore Lines and De
posi ts in the Black Hills." 

The annual election of officers, which took place dur
i n g  the session, resul ted as follows: 

President, George M. Dawson, Otta.wa, Ont.; firs.t 
vice· president. Charle� D. Walcott, Washi n gton, D. C. ; 
secon d  vice-president, N. H; Wi nchell, Minneapolis, 
Minn. ; secretary, Herman L. Fairchi l d, Rochester, 
N. Y. ; treas urer, Israel· C. White, Morgantown, W. 
Va.;' editor, J. Stanley Brown, Washington, D. C.; 
librarian, H. P. C ushing. Cleveland, Ohio ; and coun
cilors, William B. C lark. Baltimore, Md. , and A. C. 
Lawson, Berkeley, Cal. 
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POWERFUL ELECTRIC PUMP AT AUSTIN, TEXAS. 
BY CHESTER HAILE. 

Several years ago the city of Au stin. 'l'exa�, at an ex

pense of two mi l l ion dollars, constructed the largest 
artificial dam in America. '.rhe site was upon the 
Colorado River, a stream of abundant supply, and of 
reasonably pure water, but at times, owing to heavy 
rains and other natu ral causes, the flow would become 
exceedingly muddy, and a continuation of such con
ditions threatened at times to endanger the general 
health. 

With these confronting conditions, General Su perin
tendent H. C. Patterson began a series of i nvestiga
tions, basi ng h i s  operations upon the fact that a too 
com mon errol' is often made in taking water from 
neighboring rivers, which at the t ime may be of good 
quality, but afterward , owing to rapidly i ncreasing 
population, become polluted and dangerous for drink
i ng purposes, and sought to avoid such conditi ons in  
the  lllan ner hereinafter set forth. In h is cOlll pilation 
of statistics bearing upon th i� 
su bject, h e  su bmitted to the pro
pel' authorities the result of h i s  
in vestigation, and among many 
other interest ing i tems has the 
fol lowi n g  to say relath'e to ty
phoid fever as produced by im
pure drin king water. 

TYPHOID }I'EVER. 

(Taken from Mr. Patterson's 
report.) 

Typhoid fever death rate pel' 
100,000 populatiolJ, taken from 
A merican cities, on an average 
of seven years was 42 cases, where 
water was taken frollJ lakes. 

J eieutific ilUetteJu. 
'l'hh; pUlllP is driven by a synch ronous m otor b u i lt 

by the General Electric Company, ru n ning 600 revolu
tions pel' m i nute. It  has beelJ i n  opel'aT.ion for about 
one year, and much experience was gain ed in the in
stallation of this set, to assist the superintendent in 
the design of another pump. It  was found after a 
careful examination that eighty-six per cent of the 
energy delivered to the motor came out in the shape 
of water to the general system. 

The experience gained in the installation of the first 
pump pointed strongly toward a tri plex pump and a 

slower running motor ;  and after several months of 
careful study and deliberate cal culations, in November 
of last year a second pump, of the triplex pattern,  s ix 
million gallons capacity, designed to run twenty-five 
revolutions per minute, was designed by Superintend
ent Patterson, and drawings of same wade by Cicil 
Engineer Charles R. Watts, and an order was placed 
with Henry R. Wortll ington. 

This powerful pump has lately been completed, and 
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ing purposes ; a danger w hich exists as we have shown 
in water drawn direct from the rivers. 

• Ie • 
ActioR of NItrogen .Dioxide on Chromium. 

M. G. Chesneau has presented to the Academie des 
Sciences a description of his recent  experiments show
ing the action of nitrogen dioxide gas upon solntions 
of the salts of chromium. The previous experiments 
in this direction have shown that the gas is absorbed 
by ferrous a .nd by ch rolIlous salts, but in the latter 
case it has been h i t herto impossible to carry on the ex
periments properl y, as the sol utions decompose rapidly 
in  contact with air. The experimenter has found a 
simple expedient to exclude the air, and has thus been 
able to study the reaction of the gas upon the chromous 
salts. '.rhese are produced i n  the first place by the re
duction of a hot solution of a chromic salt, acid or 
neutral, by pure zinc. The liquid is preserved from 
the action of the ai r by a layer of heavy petrol eum, 
sp. g'\'. 0'870 ; this  l ayer, from 5 to 10 centimeters thick. 

is sufficient t.o keep the solution 
from decomposing for several 
weeks. To t l'ansfer a portil)n of 
it to another vessel, it  is taken 
out  by a pi pette having a fiue 
poi n t ; a certain quantity of oil 
is introduced first, wh ich keeps 
the solution always covered. 
This method of p rotection lIIay 
be used to advantage in work
ing with ferrous sal ts 01' others 
easily attacken by air. A nUIl!
ber of experiments have t h u s  
been made with· t h e  ch rolllons 
salts ; with a soda solution,  for 
instance, a hydrate was obtaill
ed, of a fine turquoise bl ue. An average of . five 

cities o\'er a period 
years, taking their 
water from rivers, 58 

American 
of  seven SECTION _ THROUGH PUMPING STATION AND FILTERING TRENCH. The absorption of nitrogen 

dioxide by the  sal ts 

cases. 
A \' e I' a g e  of six 

European cities, over 
a period of seven 
years, usi ng filtered 
water, 12 cases. 

The above com
parisons  apply more 
to the city of Chicago 
than probably an y 
other city in the 
United States. C h i
cago uses lake water 
exclusively, and ac
cOl'd ing' to all statis
t.ics, has had as many 
as 154 cases of ty
phoid fever to the 
100,000 population ; 
whi le  M u n ich, whose 
wll ter is subnlitted 
to the fil tration pro
cess, has had as low 
as three cases of ty
phoid fel·el' pel' 100, -
000 population. 

has been successfully 

The true manner, 
Mr. Patterson COII

Tended, to secu l'e a 
last. ing s u p  p ly of 
pu re water was by 
the filtl'ation process, 
either natu ral or ar
tificial. Acti ng u pon 
his  suggestions, the  
city decided to bnilrl 
a n o t h e r  pUlIJping 
plant in addition to 
the one already in 
use at t he dam, two 
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carried out.. It may 
be remarked t.hat 
the solutions forllled 
as a b o  v e contai n 
zinc. but  this has no 
appreciable e ff e c t 
upon the reaction. 
The gas i s  first puri, 
fied and dried, then 
pa s s e d  through a 

neutral solution of 
chrolIlous c hi 0 I'ide 
contained in a small 
flask. In this way 
an a b s o l'p t i o n  of 
0'257 gramme of t.he 
gas i s  obtained for 
85 centimeters of so
l ution. As the ab
sorption disengages 
a certain amount of 
heat, the tempera
ture of the appara
tus is regulated by a 

refrigerating bath to 
about 150 C. The 
sol ution takes a fint' 
dark red color, which 
is q u i  t e different 
from the brown t int  
assumed by the fer
rous salts u nder t he 
same c o n  d i t i o n  s . 
This color changes to 
a greenish b rown at 
the end of an houl': 
the change is irlllue
diate if the telilpera-
ture is raised to 1000 
C. Whi le  the fer-

and a half miles nearer the city, and on a large de
posit of filtering sand beside the river. About two 
years ago this station was completed, its dilllensions 
being 50 by 50 feet, and the pumping pit was so situ
ated that the pumps would never lift water over fifteen 
feet. The water for this station was taken from filter
ing trenches by large, reciprocating, power pumps, 
dl'iven by electric motors, power being transmitted 
from the mai n  power plant. 

THE FILTERING TRENCHES (FIG. 1). 
The filtering trenches b u i lt in t his sand bed, as men

rioned above, are 10 feet wide and 180 feet long, three 
IU number, and joined together by 20-inch tile pipe. 
These t.renches are below the low water condition of 
the river, and as they are pumped the difference in 
level  causes a supply of water to pass into them. 
Each trench also has eighty 2-inch well points drh'en 
to a depth of 25 feet. The three trenches are connect
ed with the pumping st�tion by 600 feet of 24-mch cast 
iron suction pi pe. The first pump installed was a four 
million gallon Worthington duplex pump, with plung
ers 19� i nchf's in diameter and 24-inch stroke, making 
26 revolutions per minute. 

delivered by its makers to the city of Austin, at a cost 
of $29,000. It is run by a 300 K. W. synchron
ous Illotor making 100 revolutions per minute. The 
advantages of the triplex pump are that it  will main
tain a more constant pressure on the mains, and be 
much easier on the motor. The pump is an outside 
packed plunger pump, 18%, inches in diameter, by 
24-inch stroke, and the two pumps together will de
liver 10,000, 000 gallons. of water per day into the 
mains. 

A great deal can be said in favor of synchronous mo
tors for work of this character, tliey being very effici
ent, giving absolute constant speed under al l condi
tions, and standing an i mmense amount  of abuse, their 
only fai l ing bei ng lack of starting effect, and this has 
been provided for by getting the motor up to speed, 
and stalting the pump by a very large friction cl utch. 
When once energized they can be overloaded to the 
extent of three hundred per cent before dropping 
out. 

In th� construction of this new filtering plant, Aust in  
will secure 10,000,000 gallons of filtered water, which 
cannot be polluted and become dangerous for drink-

rous salts give off the ga� absorbed upon heating' 
or in vacuo, the salts of chromi u m  retain i t, and a 

veritable com bination may be considered as formed 
in this case. The experimenters consider that the 
action is  one of simple absorption,  as the gas after pass
ing through the solution has not been decomposed. 
The red liquid gives with soda a gray precipitate sol
u ble in excess to a violet color, without disengagement 
of gas ; this solution becomes green after a time. A 
l ike series of results has been obtained with acid sol u
tions of chromous chloride and sulphate. 

., ... 

RUNNING from Phi llipsburg to Newark, N. J.,  there 
is a m ost remarkable canal. It is 60 1l1i les long, and 
was operated before any railroads were built in the 
State. At times it runs side by side w ith the Lacka
wanna Railroad. Locks are not used, the boats being 
drawn up and down elevations on great. cars on a 
truck 18 feet wide. This  is likely to be the last year 
of its operation, as an effort wi l l  be made at the next 
session of the New Jersey legislature to secure it as 
a lIIeans of furnishing Jersey City with an additional 
water supply • .  
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OIL ENGINE WITH DIRECT-CONNECTED 
GENERATOR. 

For many years Europe was ahead of this country 
in  its use of gas and oil engines, while we led the world 
in  the development of electricity and the construction 
and use of electric machinery. To-day, however, there 
is a growi n g  appreciation of the economic merits and 
wide range of application of. the former types of motive 
power, and the firms which were early' in the field in  
the design and construction of  gas and oil engines have 
t heir hands full in keeping pace with the demand. '1'he 
l IIerits of the gas engine are well understood, and the 
sal1le advantages of low first cost, ease of application 

and handl ing, and cleanliness, rend�r the oil engine an 
ideal prime mover where 

'
small unit,s of power are re

qu ired, while the cost of operation is greatl y  reduced. 
We herewi th  il lustrate a Mietz & Weiss engine 

which consu mes the ordinary kerosene of commerce. 
'l'hese engines are made in eight sizes ranging from 1 
n p  to 20 horse power. The 1 horse power engine weighs 
600 pounds and covers 30 X 36 inches of floor space, while 
t h e  20 horRe power engine calls for 60 X 90 inches and 
weighs 6,500 pounds. The engine illustrated is of 4 horse 
power and is d irect· connected to a generator which is 
mounted upon a common base, and has a capacity of 
forty 16 candle-power i ncandescent lamps. As the en
gine i s  of the two-cycle type, with an explosion at each 
revolution, it is suscepti ble of a more perfect. regula
tion than the four-cycle engine. The crank shaft is 
entirely inclosed, with a view to excluding dust and 
dirt, and particular attention is paid to lu brication, a 
special oil  reservoir being provided at the right side of 
the engine frame, from which the oil is drawn by the 
partial vacuum formed, during each revolution, in 
both crank chamber and cylinder, an d fed to the 
cran k pin and cylinder, the main bearings being taken 
care of by automatic ring oilers. The kerosene, which 
is carried in a closed copper tank firmly screwed to 
to the cylinder, h as a capacity of ten hours' run. The 
consumption is  about three-quarters of a pint per 
horse power hour. 

The oil is fed from the tank to the cylinder by a 
small oil pump, operated by an eccentric on the main 
shaft, an inj ection of oil taking place at each revolu ·  
tion. T h e  place o f  t h e  throttle in  a gas engine i s  
taken b y  a little hinged finger on t b e  plunger o f  t h e  _ 

oi l  pump.  When it is des i red to stop the engine, the 
latch is thrown up, clear of the fol lower, and the pump 
is there oy thrown out  of  operation. The amount of 
oil fed to the cylinder is  controlled by a simple and ef
fect ive governor. 

The direct connecting of a generator to an oil engine 
call s  for a certain measure of elasticity i n  the coupling, 
although, as al ready explained, the fact that an im
p u l se is gi ven at each revol ution secures a very even 
run ning in these engines. In the coupling the po wer 
is transmitted through three studs provided with rub
ber rings which are of sufficient strength to carry more 
t.han the required load, and serve to absorb all  shock 
and ease the strains  d ue to sudden variations of load, 
or to the i rregu larity in the alinement of the engine 
and dynamo. The 
engines are b uilt 
by August Mietz, 
12tl-132 Mott. St., 
New York city. 

'J'he Exterlnina

H o n  of Gulls. 

The f e a t h e r  
hunters are rapid
ly exterminating 
the small herring 
gul ls at the east 
end of Long Is
land Sound and 
t h e  islands be
yond. '£h e  her
r ing gull used to 
be very cOJU Ulon 
in  that region,  
b ut the feather 
h II n t e r s have 
l.i l led or driven 
away m 0 s t of 
t h e m .  W h e n  
A gassiz had his  
sum mer school on 
Penikese I s l a n d  
there used to be 
a large colony of 
these birds, bll t 
a f t  e r w a r  d the 
feather h u n t e r s  
began their work, 
and according to 
T h e  E v e n i n g  
Post, a w o rn  a n 
who visited the 
island last SUIll
mer saw hundreds 
of dead birds with 
their wings torn 

J, itutift, �tUtri,an. 
away and many wi ngless birds stil l alive fed by their 
mates. The larger gulls are not killed by the feather 
hunters as their wings are too large to be worn on hats. 
It is to be hoped that such cruel bird hunters, if 
caught, will be severely p unished. 

.. . . , -

AN INGENIOUS TOOL-GRINDING MACHINE . 

A patent has been granted to Mr. Arie Van Dil len
beck, of 261 Hamilton Street, Albany, N. Y. , for a tool-

DILLENBECK'S TOOL-GRINDING MACHINE . 

grinding machine, the novel feat,ures of which are 
found in the means provided for adj usting the table �o 
that tools of various kinds can be sharpened with any 
desired bevel. 

The machine, as our engraving shows, is supported 
by a standard, the base of which is  clam ped to a shelf 
or bench.  The standard has an arch at its u pper end 
and is pt'ovided with a rearward ly-exten ding horizontal 
arm at one side and with forwardly and upwardly  pro
jecting arms at the other side. A stone is mounted in 
the fork formed by forwardly and up wardly projecti ng 
arms and is connected by a chain and sprocket gear 
with a shaft mounted in the rearwardly projecting arm 
at the u pper end of the standal'd and turned by an in
ternal pinion meshing with a driving- wheel journaled 
in the.horizontal arm at the base of the fork. By turn
ing the drivillg-wheel the stone will be rapidly rotated. 

The tool-holding table sl ides on a rod held between 
the-arms of a fork, the shank of which is connected by 
a uni versal joint with a bar which is pivoted to one 
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side of the arch and which can be swung to raise or 
lower its ou ter end (and hence the table) and can be 
locked i n  adj usted position. Upon the table tool-hold
ing clamps with under-cut bodies are mounted; these 
clamps can be adj usted to receive tools having short or 
long cutting edges, such as chisels, drawknives, and 
the l ike. I n  shal'pening a tool, the table is moved back 
and forth on i ts rod so as to sharpen al l  parts of tlw 
edge uniformly, collars being provided which l imit t h e  
movement o f  t h e  table and prevent t h e  tool from leav 
ing the stone. By reason of the pivoted bar and the 
universal mounting of the table fork, the table can be 
raised or lowered to accommodate thick and thin tools, 
or moved to or from the stone to bring more or less 
edge of the tool on the grinding surface to produce a 
greater or lesser bevel. The llIachine can be driven 
with one hand, and the tab le manipulated with the 
other. As soon as the hand is removed from the table 
the weight of tool-handle wi l l  cause the table to drop 
back and carry the tool away from the stone. 

. . . ' . 

Relnt'oreing PlatinuID Prlnts_ 

It is sometimes difficul t, if one has not had consider
able practice in the exposure of platinotype paper, to 
obtain a satisfactory result  upon the first trials. It 
often happens that the prints which have been j ndged 
to be sufficiently exposed give only gray tones u pon 
development. The reinforcing bath given in the fol
lowing formula enables one to strengthen the tones : 

SOLUTION A. 
Saturated solutiou gallic acid. . . . . . • • • • • •  • . . . •  . . . . . . . 50 c. c. 

Saturated solution nitrate silver. . . .  . . . .  . . . • . . . .  . . . .  2 c. c. 

Acetic acid, glacial. . . . . . . .  . . • . . . .  . . . . .  . . . .  . . . . . . . .  10 drops. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . _  . . . . . . . . . . . . . . . . 50 c. c. 

SOLUTION B. 
Chloroplatinite potassium. . .  . . . . . . . . . . .  . . . . . . • • • . . . . .  1 grltmmc. 

Phosphoric acid . . . . . . . . • • • • . . . . . . . .  . . . • • . • . • • • • .  J 5 c. c. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600 c. c. 

'l'he printb are plunged into pure water, then into 
Solution A until the desired reinforcement is  obtained. 
During this time they should be constantly agitated. 
They are then washed in  three changes of water to 
which a small proportion of acetic acid has been added, 
and are toned in  Sol ution B until a good black is 
obtained. T he prints are finally washed as usual. 

• .  e • 

A GIgantic Map. 

One of the most interesting exhi bits which will be 
sent from the United States to Paris w i l l  be a huge 
map of New York city, which is now in progress of 
construction under the chief topographical engin eer of 
the Board of Public I lllprovelllents. It measures 28 X 
24 feet and is on a scale of 600 feet to the inch, and in
cludes al l  the boroughs of the g.·eat city and consider
able of the adjoining terri tory. T welve draughtsmen 
are now working on the map indoors and there is a 
field force of eight men working outside. The map 
shows all the trees, parks, piers, ferries and rail way 
lines ; displays contour J i nes and elevations of every 
point in the city, and more than 1. 000 square mi les of 
the territory are embraced, and all bui ldi ngs of any im

portance w h a t -
ever are indicated. 
I n  e a c h corner 
will be a pen and 
ink drawing 12 X 
18 inches showing 
some notable view 
of the city, and 
around the edge 
are to be smaller 
sketches of \'ari
ous pnbl ic build
ings. A h a r d 
w o o  d p latform 
and bronze brack
ets and railings 
U1 a k e up t h e  
mountiI lg of  the 
map. I II connec
t ion with it there 
w i ll be exhibited 
a copy of a relief 
Illap in the Muse-. 
um at A I b a n  y 
showing Man hat
tan Island in 1776 
a n d  a l s o  t w o 
charts of the city 
as it looked i n  
1641 a n d  1800. 
The f 0 u r maps 
wi l l  fol'll] an op
port un i t r  for the 
study of  the city's 
growth during the 
paRt 300 years. 

• • •  

DIRECT·CONNECTED KER OSENE ENGINE AND GENERATOR. 

T H R Chicago 
drainage c a n  a I 
was opened on 
January 2, with 
no cerem08ies. 
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�o��e9ponilence . 

Unit oC Labor 1 

To the Editor of the SCIENTIF'IC AMERICAN : 

Can: any reader of the SCIENTIFIC AMERICAN state 
• •  the unit of labor " ?  The day's labor is  not a unit. 
The expression means some labor, but i t  is  indetermi
nate. 

Similarly, the wheat from an acre of land means 
sOllie wheat, but the unit of wheat, as the bushel, en 
abIes us to state the quantity. 

Labor is  a force, All we use is the result of labor. 
Our civilizatio'n is also the resul t of labor. 

Without the uuit of labor, we can have no coefficien t 
of labor. Thus we are unable to state intel l igibly the 
one force, or power, that produces everything. 

A. BRADY. 

Titusville, Fla . ,  December 28, 1899. 
. . . . .. 

'I'rue Inventor of the TeleK;l·aph . 

To the Editor of the SCIENTIFIC AMERICAN : 

I have j ust read an article i n  yoUl' issue of December 
30 entitled " The True In ventor of the Telegraph ," 
and purporting to have been written by Heileman 
Wilson. 

He refers to and quotes the well-known letter of 
" C. M. , "  publ ished in the Scot s Magazine, 1753 ; and 
concl udes that " it must be admitted that ' C. M.' was 
the inventor of the electric telegraph, and that every 
step made !'ince that time, however wise and valua ble, 
can be viewed in no other light than an improvement 
on the idea of an unknown man . " 

I dissent wholly frolll Mr. WI lson's conclusion.  It 
does not appear that C.  M. ever tried an apparatus or 
even made an apparatus embodying the ideas of his  
o escri ptions ; and he conseq uently could not know 
how i t  would work, or w hether i t  would work at all. 
J\fI-. Wilson at an earlier point in  his article says : " It 
was reserved for a Scotch man, living at Ren frew, to 
s uggest that messages might b e  sent by e lectricity 
along wires passing from one place to another. " Here 
he uses the correct term. Unquestionably C. M. made 
a suggestion ; but h e  did nothi ng more. It  is, how
ever, not the man who suggests that a certain thing 
may possibly be done, but the man who finds a way to 
do i t, and does do it, who is the i nventor. 

No one as yet has i nvented. the art of " Seeing by 
Electrici ty, " but Illany persons have made suggestions 
as to how i t  may be done ; and some have asserted 
that they have done it. When that art and a means 
for carrying it out  shall h ave been in vented, the 
people who have made the suggestions will  of cou rse 
he duly trotted out as prior inventors. 

Mr. Wilson apparently relies too impl icitly on his  
memory, which,  however, should have told h im that 
Plymouth is entirely out of the l ine of com m unicat ion 
between London and Waterloo. 

The Wellington anecdote is  a verv familiar one to 
me ; but heretofore the d�layed word; have i n variably 
referred i n  al l  versions of the anecdote I have seen to 
the battle  of Salamanca. THOMAS D. LOCKWOOD. 

Boston, Mass. ,  December 31, 1899. 

'1'HE n umber of emigrants from Germany has fal len 
off within the last few years, and seell!!; to be continu
al ly decreasing. In  1898 the number was but 20,960, 
which is the smal lest since the existence of the empire. 
The table shows the emigration s ince 188 1 : 

Year. Nnmber of 
Emigrants. 

188 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220,900 

1887 . . . . . .  . . • • . . . . . . . . . . .  . . . . . . . . .  • • • . . . . . . . . . . . .  . . . . •  101,780 

1 891 . . . .  . . • .  . . . .  . . . . . . .  . . . .  . . . • . • • . . . . . . . . . . . . . . . . . • . . .  120,090 

1895 . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  31,490 

1 896 .  . • • .  . . . . . . . . . . . . . . .  . .  • • • • • • • • . • • • • •  • . . • . • • • • • •  . . 33,820 
1897 . . . . . . . .  . . . • • • • . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . 24,630 

1898 . . . . . . .  . . • . • • . . . . . . . • • • •

.

• . . . . . . . • . . . • • . • • . . . . . . . . . . . .  20,960 
The e migrants for the year 1898 are distributed as 

follows : United States, 17, 232 ; the remainder of 
America, 1 ,094 ; besides Braz i l  785, and Canada 208. 
Africa recei ved 1,092 ; Asia, 223 ; and Australia, 163. 
Upon comparing the figures for the emigration with 
that of the total German population, one finds, for 1898, 
38 emigrants per hundred thou8and as against 43 in  
1897 and 232 in 1891. The cities of  Bremen and Ham
b urg gave the largest proportions. 

. . . .  ., 

DURING the year 1898, 1,465 persons were inoculated 
for hydrophobia at the Institut Pa�teur at Paris ; of 
these, only  3 succumbed. This  gives a mortality of 
0 '20 per cent. In the following table these fiooures m av 
bA compat'ed with those of the  preceding yea�s : 

' .  

Year. Nnmber Treated. Died. Per cent. 
1886 2,671 25 0'94 
1887 1.770 14 0'79 
1888 1 . 1)22 9 0'55 
1889 1,830 7 0'38 
1890 1,540 5 0'32 
1891 1.559 4, 0'25 
1892 1,790 4 0'22 
1893 1,648 6 0'36 
1894 1,387 7 0'50 
18�5 1 ,520 5 0'33 
1896 1,308 4 0"30 
1897 1.521 6 0'3\1 
1898 1,465 3 0'20 

J ,ientili, �meti,au. 
A SIMPLE TROUSERS CLASP. 

We present in the accom panying i l l u strations a novel 
form of clasp i nvented by Dr. Avediss B. Herald, of 
Washi ngton,  D. C . ,  by means of which trousers can be 
held in position when wrapped about the leg. The 
clasp comprises essentially a base plate and a clamping 
plate h inged together and formed with corrugations 
alternately with one another, so that the ribs or pro
j ections of one plate will enter the sockets or depres
sIons of the other. The base plate has its tip turned 
out so that i t  will properly clasp the trouset'S and avoid 
inj ury to the leg. The clamping-plate h as i ts b u tt end 
outwardly swelled and retu rned so as to afford room 
for the seam at the end of the trousers-leg and to set the 
two corrugated plates at an angle to each other when 

A NEW TROUSERS CLASPING DEVICE . 

the clasp is closed. A bout the pin tle of the h i nge con
necting the two plates, a wire spring is coiled with its 
ends extended to operate the clampi ng- p late. 

The trousers havin g  been folded or w rapped as usual, 
the clasp is applied so that the base-plate fits within 
thl' trousers-leg and the clamping-plate i n  the loop 
formed by the fo ld.  '.rhe tension of the clalll ping
plate forces the fold  toward the base-plate, t hereby 
securely holding the trousers in place. 

.. . . . .. 

AN AUTOM ATIC LUBRICATOR FOR LOCOMOTIVES 
AND MARINE ENGINES. 

The l u bricating device which for llls the subject of 
the annexed engraving is designed to su pply oil con
tinuously and regularly to the bearings or journals of 
locomotives and marine engi nes by llleans of com
pressed air. The novel features of the invention are 
found in a peculiar form of nozzle employed, w h ich 
effectually prevents foreign matter from clogging' the 
pipe. Fig.  1 of our i l l ustrations is a rear elevation of a 
locomoti ve cab, showing the device appl ied to the boi l
er. Fig. 2 shows part of a feed-pipe and i ts nozzle. 
Fig. 3 represents one end of a drip-pipe together with 
its nozzle. 

. 

'1'he oi l  is contained in a tank secured to the boiler, 
and provided with a valved feed-cup, a gage··glass to 
indicate the level of the o i l ,  a cock to permit the escape 
of air when fill ing the tan k, a gage to indicate the air
pressure in the tan k, and a faucet to a l low the oil to run 
off when desired. Connected with the tank near the 
bottom are outlet p i pes wh ich supply oil to feed- pipes, 
e. Each outlet pi pe, as shown i n  Fig. 2, tapers iu-

BANGS' AUTOMATIC LUBRICATOR FOR LOCOMOTIVES 
AND MARINE ENGINES. 

wardly and contains within its wider, outer end a 
nozzle formed with a conical inner end and provided 
with a straight outlet and a tapering inlet. Wherever 
a box is  to be oi led, the feed- pIpe, C, is provided with a 
T-fitting, with one arm of which a drip-pipe, fl, is con
nected, extending o ver the oil-receiver. The drip-pipe, 
as shown in Fig. 3, is provi ded with a nozzle si m i lar to 
that already described, the tapering end likewise facing 
the direction of supply. The oil is forced through the 
feed-pipe, e, b y  compressed air, controlled fro m the 
engineer's valve, A ,  to which an air-pressure and an 
air-vent pipe of the usual con structioti lead. 

Owing to the peculiar formation and arrangement of 
the nozzles, the foreign matter contained in the oil will 
be deflected to either side of the nozzle, leaving the 

bore free. An obstruction which enters the contracted 
end of the bore is forced through the nozzle into the 
enlarged portion and thence outward, thus insuring a 
continuous supply of lubricant to the bearings. 

The l u b ricator is the invention of Edwin D. Bangs, 
of Milwaukee, Wis . 

,,"uto:rnoblle New ... 

A large soda water mauufacturing firm in New York 
city has j ust put  into service a very heavy automobile 
wagon weighiQg 5, 600 pounds. It  is driven by e lec
tricity. 

An automobile cl ub has been formed at Bologna, 
I taly. There is also one at N ice. According to The 
Motor Car ·Journal, there are now 2, 173 members be
longing to the Automobile C lub in France. In one 
week 99 new names were enrol led. 

T he Park Commissioner of New York city is issuing 
permits to automobile o wners to the number of. two or 
three a week. Up to the present time only electric 
carriages have been permitted to enter the Park, as it 
i s  thought the gasoline carriages are noisy. 

The tour from Loudon to Edinburgh wi l l  take place 
in March. The route will  be arranged so as to pass 
through a large n umber of places, i n  order t.o attract 
the general attention of the count t·y. There wi l l  b e  
several one-day exhi bitions a t  t h e  Illost important 
towns. 

The Automobile Cl ub, of Chicago, has been organ
ized, and articles of incorporation have been fi led. 
From the large and rapidly increasing n umber of au
tomobi les i n  use i n  C h icago, the cl u b  is expected to be  a 
great success. It is pl'oposed to arrange races and tours 
for automobi les. 

Park Commissioner C lausen, of New York city, has 
granted a permit to a woman to run  an automobile 
vehicle through Central Park. At first he was in 
doubt as to her abi l i ty to manage an automobile, but  
she i n vi ted him to take a ride, and he sent  his  secretarY 
instead. The latter was speedi ly  convinced of h;r 
abi lity, and the penn i t  was issued forth with. 

The Newport, R. I. , plant of the New England E lec
tric Vehicle and T ransportation Com pany is most 
complete, and vehicles Me let with or without ddvers. 
The vehicles are stored in wha.t were formerly horse 
barns. Ample facil it ies for ehargi ng the storage bat
teries are provided . The suml,ller colony was most en
thusiastic over automobi les, and the demand was so 
great that it was i m possi ble to care for the carriages 
during the day on ly .  An electric motor dr ives an air 
compressor, w h ich is used to inflate the t ires. 

A motol' carriage has recently been introd uced in 
France w hich com bi nes Illany novel featUl·es. It is  
normal ly propelled solely by a n  oil  engine, but on 
hi l ly  ground is  helped by an electric motor. The o i l  
eng ine  works at  constant speed, and when the vehicle 
does not absorb al l the engine power, the excess drives 
the motor as a dynamo and charges the accum u la.t.ors. 
Then the accumulators are only used occasionally and 
they are kept ful ly  charged. The engine is d i rect con
nected to t he dynamo- motor, which is shunt· wound,  
and this  is i n  turn used' to start u p  the engine. The 
changes in speed are effected mechanically. 

O n  March 1, 1900, the Automobile Club of AmArica 
wi l l  take possession of the famous Kingsland Poi nt, 
located a l most in the  m iddle of the Tappan Zee, on the 
H ndson River,  near New York. Here was b u i lt the 
famous Phi i ipse llJanor house, in the cellar of which 
Illay be found port-holes for cannon. John B risben 
W alker has given the u�e of the Kingsland mansion 
to the A utomobi le C l u b  of America, free of rental, 
for a year. It is t wenty-six miles out of New York, 
and as the roads leading from New York to it are per
fect, it will make an ideal run. A terrace, protected 
by a stone wal l, projects into the Hudson in front of 
the mansion, and in the summer is fil led with plants. 
T ile entire point is covered by trees of large size, and 
there is a pavilion over the water. The' en ti re pro
perty has 233 acres. 

The Fifth Aven ue Coach Company, which recently 
p urchased the o ld Fifth A venue stage line, has taken 
the first step toward su bstituting automob i l e  vehicles 
for the present stages. A trial of an electrically pro
pelled stage was made January 2, 1900, from the COIll
pany's stables at E'ighty-eighth Street, and it took only 
thirty-two minutes to run from the stables to the south  
side of Washington Square, and the  return tr ip  was 
made in th irty- five minutes. There is one seat on the 
outside for the d rivel', and at the rear of thib is  a seat 
broad enough to accolIllIloda te three persons. 'I'he 
inside is finished i n  oak and wil l  seat eight ' persons. 
It is  equipped with fou r  i nside roof l i gh ts, two out
side ligh ts, one on eithel' side of the dr iver's seat, and 
one portable emergency l ight, a l l  of cou rse being elec
tric. The vehicle is propel lfld by a storage battery 
consist ing of 22 cells, the whole wei g h i n g  1 , 500 pounds. 
The total weight of the vehicle is 5,500 pou nds, and the 
maximulIl speed i s  9 mi les per hour. Of  course the 
stage is small and is not exactly what would be used 
on the line, but it is sufficiently large for experimental 
purposes. 
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Selenee No'e •• 

Prof. Roentgen has at last decided to accept a call 
to the UniverlSity of Munich. 

The German Bundesrath h as decided to rega rd 
J anuary 1 ,  1900, as the official begin ning of the new 
,entury. 

On December 20 the University of Pennsylvania's 
Free Museum of Science and Art was formally opened 
to the publ ic. 

Accord ing to The Engineer, the horses of the Scots 
Greys, now at t h e  seat of war, have been dyed khaki 
�ol or, i n  order to render them less visible to the enemy. 

Prof. Virchow has j ust celebrated the fi ftieth an
n i versary of h i s  labors as Professor O rdinarius in the 
U n iversity of Berlin.  He is now in his seventy-eigh th 
year. 

Nearly $30,000 has beeu raised for a monu ment to 
Lavoisier, and it will be u n vei led d uring the Paris Ex
position . An open ISpace behind the Madeleine is the 
site which has been selected. 

A n  Engl i sh firm that makes scientific i nstruments 
now sells q uartz fibers commercial l y  . •  They are sped
Il.lIy suitable for suspending heavy. magnets, and finer 
!>nes sui r able  for galvanometer suspension are also 
supplied . 

In Finland t h e  ne wspapers have s u ffered severely 
from censors h i p  and s u ppression. Accordi n g  to P u b li c  
O p i n i o n ,  a concern has been fOl'llled entitled the " F i n 
l a n d  Newspapel' Press Censu re Insurance Company." 
it  gu arantees an i n d e m n i ty n ot exceed i n g  60 per cent 
of the loss of t h e gross i n eo lll e i ncu rred b y  su spension. 
T h e  pre m i u m  i s  5 per cent of the gross i ncome. 

Accord ing to The P h i ladel phia Ledger, the police of ' 
a Slllall Pennsylvania c i t y  were m uch mystifierl by find
ing boys fast as leep and i n  a semi- conscio u s  con d i tion 
stowed . i n  vacari t h ouses, sheds and brickyards_ I t  
was finally d i scovered that t h e  boys had gotten into 
this condit ion by in haling th e fUPles of gasoli ne, and 
som e  of them have reall y  becollle gasoline drunkards. 

The Druggist's Circular tran!'lates the fol lowi n g  from 
a French contem porary. It states that i f  a fe w drops 
of a solution of i n d i go carm i n e  are added to m i l k, t h e  
color prod uced by i t  d i sappears u n d e r  t h e  action of 
the m icro bes in the m i l k .  H e  determines t he age of 
m i l k  by the d u ration of the t int ; t h us,  if fresh milk i t  
lasts about t w e l ve hours a t  15" C. ; five h o u rs at 150 
to 200 C . ,  and fo u r  hours at 200 U. Where there are 
several decigram mes of the lactic acid to t h e  quart of 
m i l k ,  tbe tint vanishes almost instantaneously. This, 
pf course, can apply only to milk which is not protected 
by an auti-fennent, 

I n  a theory of wind instru ments proposed b y  F. 
Larroque, i t  i s  ass u med that the tu bes of  brass i n 
struments consist of a conical pal't w i t h  i ts vertex at 
the mouth of the player, and an enlarged portion at 
the fUI·ther end. The effect of the enlarged end is to 
e m p hasize the h igher harmonics, for the pitch of the 
note is not altered if  the cone is continued in  its  re
gulal' shape to the end of the t u be.  The portion situ
ated between th e cone and the brass resounds to the 
notes prod uced in the tubes and strengthens them 
while increasing the expenditure · of wind. An in
creased expenditure of po wer implies an increased pro
m i nence of overtones. 

Consul Hughes sends the fol lowing from Coburg, 
October 23, 1899 : A simple method of preventing rot. 
and other d iseased condi tions of winter seed potatoes 
is in use by the peasants of Thuringia.  'I' hose potatoes 
that rot eas i l y  in the cel lar in w i n  tel' are made bettel' 
able to resist disease conditions and col d by being laid 
in a sunny place, as far apart froll:l each other as pos
sible. They are t urned over morning and n ight unti l  
they become thorough l y  green,  and al'e tben placed i n  
t h e  cellar for t h e  winter. Potatoes treated ill t h i s  
manner d o  not rot a n d  can w ithstand a great amount 
of col d  witho u t  freezing. Early potatoes thus treated 
do not spront in the cellar, and so retai n the i r  ful l  
strength. In Fe bruary. the potatoes are  taken from 
the cellar and put i n  a partial ly warmed roo m until  
planting time. When p lanted, they will spro u t  strong
er and q uicker than potatoes not so treated, and t h e  
crop w i l l  be larger a n d  better. 

A few weeks ago we described a large poster which 
was pasted on t he pavem e n t  between t h e  cal' tracks 
at Battle Creek, Mich . A COl'respondent wri tes u s  
that t h i s  is remarkable, merely a s  a piece of what 
might be called the playful side of the printing b usi
n ess, but that i t  is  an ab use of the word " poster. " 
He calls our  attention to som e  v ery remarkable post
el's. A bont 1883 a poster was designed and iss u ed by 
a Cincinnati firm which contained a h u n dred Rheets 
each 30 X 40 i n c hes in size. The poster w as near l y  85 
teet long and 10 feet h igh and the pictu res con sisted 
of one s ingle  scene-a circus i nterior. It  was a com
plete single p i cture fro m end to end. 'l' here are a 
large n um ber of 36. 40 a n d  48 sheet posters prod uced 
an n u al l y, but largel' ones than this are rare on accou n t  
of. the di fHcll lty of posting. O n e  or t wo great circus 
companies use regularly posters contai ning sixty-four 
sheets bearing a single complete scene. 

J tit.u tilit �mtritlu. 
Engineering No'e8. 

Four hundred and seventy-two miles of new lines 
were opened in Japan d uring the year ending March 
31. There are now 2653 m iles of railroad in operation. 

Benzine motors are being tried for drivi ng canal 
barges in France. The motorlS are of about 12 horse 
power and drive twin propellers, 'l' he speed is said 
to be considerably greater than w here horses are used 
on the towpath, 

It is said that the government purchases about 
10,000 typewriters per annu m ,  and the administration 
is about to make a systematic attem pt to secu re a con
siderable red uction in the price of the machines by 
cl ubbing the orders together. 

The Amel'ican Line has arranged with the under
writers for extensive repai rs to the steamer " Paris, " 
T h e  boat w i l l  be refitted with n e w  engines similar to 
,those of the " S t. Louis," and she wil l  be ready for 
service wit h i n  a year. The name of the vessel w il l  be 
ch anged and she w i l l  be called after so IDe American 
city. 

The Phiiadelphia and Read i n g  road has recently i n
stal led a novel method of ventilati n g  sevel'al of the 
smoking cars. It consists of three t wo- blade d vanes 
suspended from the top of the ventilato l's and operated 
by a s lDall motor actuated by w i n d  created by the 
motion of the train , The result is a contin llous cir
culation of air, and the smoke and bad air are taken 
out through the ventilators. The fans Illay be d i s
con nected when desired. 

The Russian govern ment is preparing to construct 
a n e w  rai l road going ' fro m the south' of E u ropea n 
Russi a to T n rke5tan, It is inte nded to con nect  the 
cOlll lu ercial centers of Russia with Central Asi a  by the 
sh ortest route. 'f wo projects exist ,  and neithel' of 
them ha,s been final ly  decided u pon. E i t her one would 
be less costly than the Si berian rai l way, and the 
n a t u ral resou rces of T U I'kestan terri tory are scal'cely 
in ferim' to those of Siberia. 

The new bl'idge w h ich will connect B oston with , 
Cam b ridge hds been designed with a view to artistic 
effect,  and, accordi n g  to The American Architect, if 
the present plans are carried out, as is  probable, the 
struct u re will not o n l y  be interesti ng, but creditable 
to both ci ties. The b ridge is to be adorned with I ight
houses near the center, and two towers near the end, 
As the length of the bridge will be considerable, this 
w i l l  prevent a crowded effect, 

A l ist  of guns in possession of the Boers has been 
published on what is said to be t rustworthy authority 
by the National Zeitu n g. Accol'dl llg to this account, 
the Bocl's have e ight  7 '5 cm. Krupp guns, sixteen 7 '5 
Clll . Creu sot gn ns, eigh t or nine Maxim-Nordenfelt field 
guns, t wenty-fo n r  3'7 cm. autom atic Maxi m guns, eight 
12 cm. field howitzers-fo u r  fro m Krupp and four from 
Creusot-fo lIr 3'7  cm.  K r u p p  lllo untain guns, fou r  15 '0 
cm. Creusot guns. III a l l, with old guns, the Boers 
possess some eighty. or ninety pieces of arti llery. D u r
i n g  recent yeal's the Boers are said to have bought 
40, 000 Mauser rifles, and 25, 000,000 cartridges, as well as 
a l arge n u mber of Martini-Hem'y rifles. 

The " Pioneer, " the first regular sleeping car b u i lt 
by the P u llmans, has been definitely retired from ser
vice, says The Rai lway Age. On one other occasion i t  
w a s  retired, but w a s  again pressed i nto service for t h e  
trans portation of troops d u ring the w a r  w i t h  S pain, 
It was built  about the year 1858 in the shops a t  Bloolll
iugton,  III . , at the cost of $18,000, and , made its first 
trip on the Chicago & Alton Rai l way. The cost of , 
constr u ct ion. was at that time regarded as extrava
gant, b u t  t h e  i m me diate popularity of the accom moda
tions afforded by it, c reated the demand for the pre
sent system. Tbe car appears shabby, small  and i n 
convenient, but t h e  fundamental id eas embodied i n  the 
construction of the presen t  luxurious cars seem pre
sent to a surprising extent i n  t h is prototype of modern 
cars, so that the name " Pioneer " appears to have 
been prophetic. 

The inventol' of the " Raddatz " su bmarine boat and 
two engineerK recently had a thrill ing expel'ience i n  
their o d d  craft. F o r  some weeks Mr. Raddatz has 
been engaged i n  surveying the bottom of Lake Michi
gan off the entrance to Milwaukee Harbor. At one 
place the boat was sunk in what after w ard p ro ved to 
be a depression i n  th e botto m .  S u pposing that the 
ground was comparatively level .  MI'. Radd atz ordered 
the cI'aft ah ead , w h en suddenly she th rust bel' poi n ted 
pro w  i nto a s u b lllarine ban k, As the vessel was mov
ing at a speed of fOll r m i l es an hour, the shock was q uite 
severe. The boat was stuck fast, and it was o n l y  after 
h al f  an h o u r  of the vi goro ll s  use of the propel ler  that 
she was loosen ed .  'fhe same day they were caught 
by st icky c lay th ree m i les from the entrance of t h e  
hal·bor. T h e  ollcu pants of the boat were caught m uch 
longer than before. Fortunately n o  inj u ry was done 
to the machin ery, and the trouble was caused b y  per
m itti ng the vessel to rest too heavily on the sticky 
clay. Final ly  the boat succeeded in l i fting i tself clear 
of the dangerous bed. The surveys wh ich have been 
made with the s ubmarine boat havp amply demon
strated its usefulness, 

23 

Electrical Note •• 

The Southern Railway is having 41 locomotives built 
in Richmond, and each is to be equi pped with an elec
tric headlight. 

In laying a new fire alarm cable between Randall's 
and Ward's Islands and tbe tuain line of New York, a 

locomotive was used in hauling the cable into place. 
The engine performed the work with ease. 

At the Henry celebration held by the citizens of 
Albany, Deceillber 16, President Verplanck Colvin of 
the Albany Inst itute read a letter from Prebide n t  
McKinley i n  w h ic h  he spoke m o s t  highly o f  t h e  good 
work done by the iate J oseph Henry in developing 
telegraphy. 

In the .electrical extraction of mercury the cinnabar 
ol'e is crushed to a fine state of d ivision and is then 
treated with a hot solut iOlJ of sodi u m  sulphide con
taining sodium hydrate. The e lectrolytic vats are of 
iron and may be used as cathodes. The anodes are 
r"ade of steel . 

The extension desk telephone is constantly growing 
in favor. It saves the annoyance and delay of having 
to rise and go to a general office telephone. As t h e  
message comes ovel' the general telephone l i ne, the 
business man having the extension desk telephone 
can answer the call or not as he may see fit. 

Tests of wi I'eless telegraphy are bei ng made across 
Lake Michiga'n. There is a car ferry operated by the 
Ann Arbor Railroad, and at present t hey are obliged 
to telegraph between the t wo ferry houses by way of 
C h icago, and the delays are enormous. It is h oped 
t h at w i reless - telegrap h y  wIll  solve the problem of 
rapid cOlll munication for them. 

'I' he cost of the Yuko n  telegraph l ines was about 
$137, 000. The d istance from Lake Bennett to Dawson 
is 740 m i les. T here were n o  horses engaged i n  carry
ing on the work of  construction,  most of the cany i n g  
b e i n g  d o n e  by scows on the r iver. Accordi n g  to T h e  
E l ectrical World, $400 was taken i ll f o r  messages on the 
first even ing the l ines were opened. 

It has been discovered in St. Paul that electric 
ground connections made b y  attaching wires to water 
pipes not only ruin the pipes themsel ves, b u t  also seri
ously interfere with the operation of the water meters. 
In one case the meter fai led to register, not withstand
ing H,e fact that large quantities of water flowed 
th rough it. Tbe officers (If the Water Board have or
dered the removal of all electl'ic wi res from the water 
pipes. 

The Manhattan Ele vated Rail way Company of Ne w 
York has announced that the contract for the genera
tors for the new power (:lant and the apparatus for 
the s u b-stations has been awarded to the 'Vest,ing
house Company. The first of the dynamos i s  due for 
deli very in ten mon ths, so that there is a p robabi l ity 
t h at a portion of the Manha ttan R a i l road will  be ope
rated by electricity nllxt year. E lectrical eq u i p ment 
on the Kings County Elevated Road in B rooklyn is 
n o w  completed so far as the Coney Islan d section from 
the B ridge up is concerned, and the cars make excel
lent ti me. 

In connection with the transmission of current of high 
potential by the Union Carbide Company, of Niagara 
Falls, the current  is stepped down from 1 1 , 000 volts to 
2,200 volts at the works by means of seven transformers 
,each of 2, 500 horse power capacity, says The Engineer, 
T hese transformers are double t h e  size of the largest 
hitherto constructed. The total weight of each unit  is 
twenty- t w o  tons, of which one-half is  made up by the 
sheet i ron used i n  the core. The cl amps for h old i n g  
the latter together weigh nearly two tons. 'fhe in clos
i n g  case is about 1 1  feet h igh and 8� feet by 4% feet in 
plan. The transform ers are i m m ersed in oil,  which is 
cooled by water circulating through 650 feet of piping. 
T h e  en ergy in the form of beat wh ich must be disposed 
of in this way amounts to over 40 horse power at full 
load , 

Commercial Intellige nce q uotes from the Eleckt. 
Zeits. that an association of farmers in the d i strict of 
Ochsenfurt (Bavaria) is erecting large electrical works 
near the vil lage of Bl1tthard, i n  Lower Fran conia, 
w h ich will be entirely devoted to agri cultural uses. 
The current i s  prod uced close to the village of Schitf
tersheim, a distance of 11 k i lometers, requiring for its 
creation a force of about 150 horse po wer, which is sup
plied partly by steam and partl y  by wat.er, and con
ducted as cnrrent of 5, 000 volts to the v i l lages of Butt
bard, Laudenbach and others, wh ere it fi n d s  the most 
varied use. Movable e lectrol llotOl'5 for driving th rash
ing machines, chaff cutters, b r u i s i n g  m il ls ,  etc. , are 
su ppl ied, and connecting boards for the conducting 
wires are placed at every farm. The m otors are of 
very s i m ple construction,  and can be eas i l y  h andled by 
any of the fa.rm hands. The electr i c  l ight wil l  be 
widel y used in all the villages named, and, on accou n t  
of  greatE' r  security w i t h  regard to fire i n  the l ighting o f  
agricultural buildings, it is daily increasing in use 
among farmers, 
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HOMEMADE WINDMILLS IN NEBRASKA. 
In the current issue of the SUPPLEMENT we begin 

a most i ntere6ting series of articles on " The Home
made Wi ndmills of Ne braska," by Erwill Hi nckley 
Barbour. The articles w i ll run through several num
bers and will  be accompanied .by over thirty i l lustra
t i ons. To those who may be unfamiliar with these 
w i n d m i l l s  they will be a revelation, and the im port
ance of this movement inaugurated by the inventive 
farmers of Nebraska is made manifest, in that many 
acres of garden tru ck, fruit land, and even farm land 
are irrigated at a trifling expense. Stock is supplied 
with water, ranch men and sheepherders are benefited, 
dairy prod ucts are increased and improved, and the 
comfort of the vil lage and the rural home is often en
hanced. The merits of these homemade mills ha ve en
joyed such prompt recognition tllat they are goi n g  up 
daily, not to the detriment, however, of windmills 
which are made by regular man u facturers, but in ad
dition to them. In a given com m u n ity the man who 
puts up the first mill generally furnishes the model 
for the rest of- the neighborhood, hence it seems desir
able that good models should be used, as i l lustrated 
in Mr. Barbour's paper. A l l  of the leading ty pes are 
show n ,  and they may serve as models, and with the 
aid of a few types, almost anyone can construct 
windmills which will prove of substantial  bene
fit to their cor:y;tructors. The author has visited 
a large n umber of mills in various parts of the 
State of Nebraska and in other States, and 
h is writings on the subject give proof of an 
i ntimate acquaintance with the subject. 

The builders of homemade mil ls  in Ne
braska are generally the weal thy and more 
progressi ve among the older and well· estab
lished farmers or else younger men j ust mak
i ll g  a start, and not the roving, u nsettled or 
shi ftless class. Some of the beginners use the 
homemade m i l l  for the i rrigation of the garden 
and for supplying the house, and others make 
l u xuries of them rather than necessities. They 
put them to work in various ways to save hand 
labor, such as running a grindstone, c h u r n i n g, 
working a feed grinder, corn sheller, the wood 
saw and other farm machinery. The cost of 
these windmills is  n ot great. In dollars and 
cents th-e average mill will not fall far frolll 
four or five dollars. not including the labor. 
S uch m il ls  are usually put up at odd times "and 
made out of material at hand, such as old 
l u mber, poles and h ard ware common to every 
farm. Some builders by a display of su perior 
management erect excellent mills at a nominal  
extra expense of one or two doll ars for labol' 
and hard ware. Some mills will be found doing 
good service which cost but $ 1 . 50, and from 
this there is every gradation in the price of 
mills up to $150, which gives an efficiency of 8 
horse power and i s  capable of grinding food 
for the stock at the rate of 200 to 300 b ushels of 
grain per day, according to the wind. 

Mr. Barbour divides the mills  into " Jum
bos, " " Merry-go- Rounds," " Battle Ax, " " Hol
l and i, an d " Mock Turbines." '.rhis includes 
a l l  of the main types of the homemade mills 
known at present. 

The " Jumbo " or " Go-devil " as some call it 
is very l ike an old-fash ioned overshot wheel. 
They lend themsel ves readily to construction , 
being very simple in design, and they are very 
economical, owing to the fact that old lumber, 
laths, shingles, split rails, tin from old roofs, 
etc. , can be pressed into service in the con
stru ction of these m i lls, and even the useful  
t i n  can unsoldered can be utilized for nailing 
on the loose sides of the Jumbo box. The 
efficiency of the J umbo mills  is iow, but this is  
compensated for by the fact that they are CO Ill 

paratively inexpensive to build, for a good mill of 
this  type can be built for $3, and a better one for 
$8. Some have been bu ilt large enough to irrigate 
ten acres of orchard. The smal l er J u mbos, termed 
" Baby Jumbos, " are very small mi l ls.  They are gen
eral ly mounted on abandoned to wers or upon b uild
i n gs, while the larger m ills of the same class are set 
upon the ground and securely anchored there. They 
are all set so as to catch to best ad vantage the prevail
ing wind of the place, w h i c h  is north and south in 
Nebraska. 

The construction of the Jumbo mill will be under
stood by reference to o u r  first engraving. which 
shows one which was made at an expense of $8. T he 
sai ls are made of old coffee sacks, and the cut-offs or 

I wind guards may be seen at either side. They are raised 
and lowered by pulley and rope. The dimensions are 
13 feet lon g, 9 feet wide and 13 feet high. This mill 
Buccessfu l l y  irrigates a fi ve acre garden. The reser
voir supplied by this mill is 150 feet long by 4 feet 
wide and 2 or 3 feet deep. The sliding doors may be 
raised or lo wered so as to cut off more or less of the 
force of the wind from the fans, as is rendered neces
sary by winds of varying velocities. Sometimes these 
Jumbo windmills are built one north and south and 

the other east and west, so as to insure service what
ever the direction of the wind. 

In the " Merry-go-Round " mill is found another at
tempt at the construction of mills of unlimited size. 
These mills are rather complex in construction and 
are not put up by the farmer, but by a carpenter and 
at a considerable expense. Mounted upon towers like 
ordinary t urbine m ills of the manufacturer, they soon 
reach a size at which the wind can u pset them, how
ever well anchored. This has led to the towerless mills 
which stand low upon. the ground, and consequently 
are capable of a greater circumference. These mills 
consist of a n umber of fans revolving about a central 
axis. Abuut the sallle axis us ually revolves a semi
circular hood, thus exposing half of the fans and shield
ing the other half, the sh ield running upon friction 
rol lers. When the m ills are to be thrown i nto gear, 
the cord simply revol ves until it covers all the fans on 
the windward side. Small and medium sized mills 
may be constructed in this way. A larger Merry-go
Round is that built by S. S. Videtto on a ranch near 
Lincoln, Neb. ; it  is shown in our engraving. This 
mill has a diameter of 40 feet and the fans are 12 to 14 
feet high. The whole structure is carefully designed 
and well made, being solidly braced, and runs upon a 
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roundly as 100,000 tons. The value ranges from $45 to 
$100 per ton, and the average total value of the product 
may be taken as approxi mately $8, 000, 000. Unless 
some new use can be found for the material, allY great 
increase in the production would tend to a reduction 
in price by w hich it could be brought into com petition 
with materials now used as substitutes, and the loss 
would lie with the producer. 

The methods em ployed are of the crudest. The 
plant belongs to the plantain or banana family, which 
sends up a stout trunk or stal k which reaches its ma
turity in three or four years. The stalk will run from 
six to eight inches in d iameter and is crowned with 
long, massive, and arching leaves which are so well 
known by illustrations. There is a cen tral body of 
pith in the stalk surrounded by "filaments embedded i n  
sappy, vegetable matter. T h e  filaments constitute the 
hemp of commerce, and their extraction frolll the stal k 
constitu tes the process of hemp prod uction. The cut
ting is done with a single stroke of a knife which cor
responds to the C u ban machete. The fallen stalk is 
stripped of the fi b er- bearing petioles, w hich are cut 
into ribbons five or six inches in width, and of a length 
determ ined by t heir growth. The next process is 
where i t  invites and demands the genius of the in-

ventor to devise an instrument or chemical 
process by which the sappy vegetable matter 
may be separated from the fiber w ithout in
j u ry to the l atter. I n  the present system a 
rude trestle is constructed supporting a knife 
secured by a hinge at one end while the other 
is operated by the u p ward pu l l  of a flexi ble 
stick. acting as a spring, w hose force is coun ter
acted by attachment to the treadle con trol led 
by the foot of the worker. Thus, by gradually 
releasi ng the pressure, the operator regu l ates 
the bearing force of the knife and overcomes 
the ineq ual ities of thickness. There might be 
some difficulty i n  the construction of a ma
chine which w i l l  adj ust itself  automatical ly  to 
the various t h icknesses of the petioles and the 
varyi ng tensile strength of the fiber. It m ust 
also be free from danger of discolorin g  the fiber, 
to which it is very l iable  and w hich lo wers its 
m arket val ue. The denuded fiber is then dried 
and is read y for the market. The material ar· 
rives in small ,  rough b u ndles, in w h ich it is 
packed by the peasants. It is sorted and 
weighed out in lots weighing 280 pounds for 
baling. These lots are sto wed in roughly·made 
cribs and are then tram pled down under the 
feet of the men. who j u mp and dance u pon it 
u ntil there is a suitable quantity in the crib. 
The crib is then moved u nder a rude screw
press operated by four men, who stand on a 

platform and turn the screw by means of cap
stan bars. A more powerful screw-press worked 
by t wenty or thirty men is  then u sed. After 
the mass " is red uced to the proper size, it is 
bound with bam b oo, and the bale of hemp i s  
ready f(lr marketing a n d  shipment. It would 
seem to be an excellent opportunity to intro
duce A merican pl·esses. 

... . .  � .. 
Discovery oC New Invertebrates In the 

Dinosaur Beds oC WyolDlng. 

Prof. E. H. Barbour, of the University of Ne
braska, in an address dfllivered August 25, 
1899, at the Ohio Rtate Un iversity, Col u mb us, 
0. , before the Geological Section of the Ameri
can Association for the Ad vancement of Science, 
states that it  will undou btedl y  be of interest 
to this section of the American Association to 
learn of the discovery of a bed of invertebrate 

A " MERRy·eO·ROUND " WINDMILL, LINCOLN, NEBRASKA. fossils in the Dinosaur beds of Wyoming. 
Hitherto almost no invertebrates have been 

circular steel rail. This is an experimental mil l ,  and it 
is h oped that this or some other equally powerf u l  m i l l  
may yet be perfected. 

Mr. Barbour then goes on to descri be turbines or 
open-faced mil ls, which include the " :a�ttle Ax " m ills, 
the " Holland," which resembles the well-known type 
used in Holland, and the " Mock Turbines," which re
semble the manufactured article so closely as to be 
scarcely distinguishable at times. The subject is a most 
interesting one, with which all  our great agricultural 
class should be acquainted. 

• I . • • 
Manila Helnp. 

In one product, at least, the Philippines lead the 
world . Nowhere else has it  been fou n d  possible to 
produce a quality of hemp to rival that gl'own in some 
of the Philippine I�lands. 

The hemp indu stry is  not one of very large propor· 
tions, nor is it one capable of i ndefinite extension, for 
the possibilities of production endlessly outstrip the 
probabilities of consumptio n ,  and this fact m u s t  be 
taken into consideration . Thus far, says The Evening 
Post, from which we glean o li r  facts, l ittle or no use 
has been found for hemp fi ber, save i n  the line of twine 
and cordage, although it  probabl y  has some possibili
ties in the line of woven cloths for special purposes. 
The annual output of Manila hemp may be taken 

reported from this bed. It was my privilege to ac
company the Fossi l Field Expedition, sent out by 
the courtesy of the Union Pacific Railway Company, 
July 21, 1899. In company with Prof. Kn ight. director 
of the expedition, whi le locat ing Dinosaur bones, we 
came u n expectedly u pon a small exposure of very 
fossiliferous l i mestone of compact crystalline struc
ture. 

The fossi ls were ad mirably preserved in this dense 
matrix, and i t  is possible with study to make ont their 
minuter structure. S u perficial examination goes to 
show that these fossils are fresh water forms, and to 
that extent the prevailing idea of the fresh water 
origi n of the Dinosau l' beds is substantiated and SllS
tained . It is safe to say t h at in the large amount of 
this material col lected some eight or ten species, pos
sibly several m o re, can be made out, when it is worked 
over in the laboratory. I n  the field we were able to 
recognize at least t h ree disti nct Lamel l i branchs. T h e  
external a n d  the internal  marki ngs are sharp a n d  d is
ti n ct, so as to ad mit of exact det.ermination. Of t h e  
G�steropods there were at least three a n d  proba b l y  
fi v e  distinct forms, a l l  s lllall but finel y preserved . Be " 
sides there were several teeth (Crocodilian) and frag
ments of bone. Later. when the boxes have qeen un
packed and the material worked over, a formal report 
with list of genera and species will be sub mitted. 
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THE BONNER RAIL WAGON. 

In the very earliest days of rai l roading it was eus· 
tomary for the traveler to drive up to the railroad 
station i n  his o w n  private coach, and have said coach 
and its passengers transferred to one of the railroad 
wagons, which would be coupled to the 
train and taktl the coach and its occu-
pants to their desti nation. Probably 
our readers will have seen som e  of the 
p ri nts showing the pioneer trai ns i n  Eng-
land. in which three or fou r private 
coaches of the kind that ran upon the 

h ighways i n  an eai'l y day are shown 
mounted u pon rai l road trucks and mak
i n g the journey as part of the trai n. For 
obvious reasons, as railroad passenger 
t raffic increased , the practice was d iscon
tin ued : but the custom left its i m print 
u pon the standard passenger " coach " of 
the Engl ish roads, w hich for Illany years 
bore a close resemblance to the stage 
coach of h i gh way travel.  For the carry
ing of freight. however, this custom of 
transporting the veh icle and its load en
tire stil l  exists in England in  the matter 
of furniture removal, the furniture vans 

being run onto special trucks at the rai l 

way yard and carried by rail to the de
sired town, a system w h ich saves two 
rehandlings, and enables household goods 
to be loaded at one home, carried for 

h und reds of m i les, and u n loaded at anoth
er bome without the door of the furniture 
van being once unlocked . 

The accumpanying views of the Bonner 
Rai l  Wagon represent a very successful at
tempt to c h eapen the transportation and 
h a n d l i n g  of 

J c ieutiiic jmericau. 
ferred to the rails it is carrilld on a special rail truck of 
the proper gage of the rai lroad. 

The truck which is shown in Fig. 2 consists of a stout 
and well braced frame carried upon t wo axles and pro
vided with two pairs of stops which are located in 

The wagon is hauled by the team!! onto the driveway, 
where the axles engage the stops of the truck ; and as 
the wagon descends the driveway the axles settle upon 
the truck in their proper position, the road wheels 
swinging clear of the groun d  and leaving the wagon 

entirely s u p 
ported by the 
t r u c k ,  a s  
shown in Fig. 
3. The I' a i I 
w a g  0 n can 
now be hauled 

by all electric 
car to its rles

tination a II d, 
if desired, a 
regular t rai n 
of four or more 

vehicles can be 
m a d e up i n  
this way. 

2.-THE TRUCK, SHOWING RAIL WAGON STOPS AND 
LEVERS TO OPERATE SAME. 

'1'he advan
ta ges of t h e  
s y s t e m are 
many and ob
viou�. It se
cures a large 
sav i n g of time 
and expense i n 
loadi ng a n d 
u n l  0 a d  i n g .  

and, what is 
even more im

portant, t h e  
freight can be 
h a u l e d  lIOt. 
on ly at greate r' 
speed , but a t  

c o n s i derab l y  
less cost o n  t h e  
tracks than i t  
could b e  hau l 

ed by teams 
on the road
way. The sys

tem has been 
designed b y 

p o s i t i o n s  
correspon d -
i n g  to those 
occupied by 
the a x  l e s  
of the road 
wagon when 
i t  i s  i n  
p l a c e o n  

the truck. 

Col. J oEeph C. 

Bon n er, of Toledo, Oh io, w here it  is in successful 
ope ration, the m i leage covered to date being cons i d

erab le . Co n trary to the expectat ions of the rai l way 
UJ a n a ger�, who supposed that electric rai lroads wou ld 
be confined to the halJ dling of sllla l l  parcel packages i n  
the way of ex press business, th e  freight carried b y  
the wagon train service at Toledo, a n d  also a t  Detroit, 
Mich igan, shows that the sh iPlllen ts average in we ight 
o ver 400 pounds each, and that they frequently agg're

gate from 4 tu 8 tons bu l k loads . 

freight in con
n ection w i t  11 
the e l e c t r i c  
t rol ley r o a d !>  
w h i ch have be
cOlli e such an 
i m portant fea
ture of model'll 
t l' a n s p o r t a
tion. 'rhe wa
gon has been 
designed to en
able a load of 
fre ight to be 
h a u l e d  b ;>' 
teams to the 
nearest electric 
l' 0 a d ,  carried 
by the sam e to 
the vi l lage or 
town to which 
it is con signed , 
and then haul
ed to the par
t i c u l a r  con
signee, all with
o u t  rehand
ling, the load 

S.-RAIL WAGON ][OUNTED ON TRUCX. 

The stops 
a r e o p e 
l' a t e d by 

h a n  d le
vers, one of 
w h i ch w i l l 
be not iced 

O u r  i ll ustration , Fig. 4, shows a rail wagon train at 
Laxey Glen, Isle of Man . The length of the Is l e of 
Mall '.rramways line over which the rai l wagons operate 
is about 25 m i les. The l ine  is  a conti n uation of curves 
and inclines, with grad ients as steep as 1 in 24. A 

l arge amou nt of the freight traffic consists of haul i n g'  
granite from quarries owned by the tramways CO Ill 
pany to the shi pp ing dock. The rail wagons com'AY 
each load of 6 tons direct from the q uarries to the 
dock,  whereas hitherto i t  has been the custom to 
cart the granite to and from the rai l way cars i n  one
h on.e two- wheeled carts, the average load bAing 1 , 700 
pounds. The Rail Wagons an rl Trucks are manufac

remaining un broken in the wagon from the time it is 
loaded until the time it is discharged. The vehicle is 
real ly a combined road wagon and railway truck, ani
mal power being used in the streets or on the high
ways, and electr ic. stearn. or other motive power being 
su bstituted on 

at the side 
of the t ruck. At each transfer station on the electric 
line an inclined driveway is arranged, wh ich is of the 
same gage as that of the wh eels of the road wagon, 
the tracks of the driveway being placed on the outside 
of the tracks of the electric l i ne, as shown in Fig. 1.  

the rai l truck;; . 
T h e  combi
n a t i o n vehi
cle i s pattern

ed aftet· t h to 

best form 0 f 
f a r  m or city 
frei gh t wagon. 
It is su pplied 

w ith the usual, 
but in  this case 
p a rt i c u larly 
s u b s t a n t ia l .  
runn i n g  gear�. 
and it is built 
w i t h  a carry
i I lg  capacity of 
f rom 2 to 8, or 
('ven 10 tons, 
accord i n g  t o  
\ h e  c haracter 
of the freight 
to be hau led. 
For service on 
t h e  streets or 

h ighways it is 
provided with 
t h e  ord inary 
w ide-tire road 
w h eels, b u t  
w 11 e n trans- 4.-RAIL WAGON TRAIN AT LAXEY GLEN STATION, ISLE OF MAN. 

t u red b y  the 
Bonner R a i I 
Wagon Co. , of 
To ledo, Oh io. 

U. S. Na\'al 
Attache Beeh
ler, who atten d 
ed the first a n 
n u al meet i ng 
oJ' the Soc iety 
of Naval Ar
ch itects at Ber

l in, exp resses 
t h e  Opl ll 1 0n 
that the Ger
m a n Depart

ment of Naval 
Construction is 
now superior 
to the naval 
schools at Glas·  
gow and Paris, 
and ad vises the 

United States 
government to 
send our naval 
c o n  s t l' U ctors 
t h e r e  rath er 
than to Great 
Britain a n d  
France. 



A 70,000 HORSE POWER CENTRAL STATION. 
�' h e re is n o w  in active operation in New York a 

po wer station which will uiti lllately contai n by far tbe 
largest aggregation of borse power ever gathered at a 
si rigle station. A bout half  of the total n U lllbel' of u nits, 
w h ich will  have a combined horse po wer of about 70, -
000, has been i nstalled, and the otbers have been or
d ered and are now being b uilt by the Edward P. Allis 
Com pany, of Mil waukee, Wis. 

It is scarcely necessary to say that the construction 
of a po wer station of such unprecedented proportions 
is  not prompted by any mere d esire to eclipse all exist
ing plants, but has been determined by strict  economic 
considerations. The station was designed for tbe pur
pose of su pplying e lectric cUfl"ent fOl' the 220 m i les of 
track of t h e  Metropol itan Rai l way Company, w h ich 
are to be operated by the underground trol ley system . 
A fe w  years ago such a scheme would have been im
possible to carry out, as the low- tension currents in 
use at that time would have required the construction 
of several independent stations scattered throughout 
the city. The introduct io n of the al r ernat i n g  current, 
howevel', made it  possible to genera t e  the w hole of the 
required C U I"l"ent at one mammoth central  station , 
transmit it at h igh voltage to su bstations located at 
con venient poi n ts on tbe syste m ,  a n d  there red uce it  
to [)OO-volt d irect curren t  for the operat ion of the 
trol ley cars. 

The power station ,  of which we give both an ex
teriOl' and an i n teriOl' view on t h e  front page, is locate d  
between N i nety-fifth a n d  N i nety-s i x t h  Streets on t h e  
East River. It is a very i m posin g structure a n d  meas
ures 279 feet on Ninety· fift h Street, and over 200 feet 
on F i rst Aven ue. It  is  d i vided i n to an engi n e  and a 
boi ler  room by a brick wall partition, the e ngin e  room 
bei n g  1 1 1  feet in  width, a n d  the boi ler  rOOlll 84 feet. In 
preparing the foundation of the power ho use, 7, 854 pi les 
were d riven over the w hole area to an average depth 
of 35 feet, a n d  above this  was laid a bed of con cret e  [) 
feet i n  t h i ck n ess, the con crete beneath the big sta('k 
being 20 feet in thickness. T h e  boi ler room h as  three 
floors o n  w h i ch are located 48 hoi lers of the Babcock & 
W i l cox type. Each boiler h as 2665 '5  square feet of 
heatin� su l'face and t h e  steam press ure is 160 pounds. 
T h rou gh the center of th e boilel' rOOlll and adjo i ning the 
partition wall rises the huge s lll okestack, 353 feet i n  
height, wh ich i s  o n e  of the largest structures of t h e  k i n d  
i n  the world.  It was descri bed i n  detai l i n  an i l l ustrated 
article on the power house given in the SCIENTIFIC 

AMERICAN of November 12, 1898. Above the boilers 
are two u nusu al ly large coal bins w i t h  a combined 
capa('ity of 10, 000 ton s. The coal is brough t  alongside 
the power station dock i n  barges, w h ere i t  i s  unloaded 
by a mechanical coal-handling system w h i ch carries i t  
by co"n veyers t o  t h e  coal bins . 

. 

O U I' engrav in g of the engi nes represents t h e  main 
floor of  the b u i l d i n g, ben.eath which are a basement 
and a S ll  b- basement. The steam . pipe, feed water 
heaters, condensers and air and circulating p u m ps 
are located in the base ment, w h ile in the sub- base. 
ment are t h e  pi pes for th e condenser wate r ,  aIid the 
electric cable co n d u its. In  the engine room wi l l  even
t u a l l y  be located eleven A l l is, vertical, cross-co m pound, 
condensi n g  direct-conn ected en gines which will have &. 
capacity at 50 per cen t o ve rload of 6 ,600 horse power 
each, lllaking a total capacity for the w hole engi ne 
ho use of about 70, 000 h orse powel', Each cngine stands 
u pon a luassi v e  b rick foundation measuring 28 X 43 feet 
o n  t he base, and rising to a h ei ght of 29 feet abo ve the 
concrete Hoor. It took 450. 000 bricks to build each piel', 
making a total of nearly 5, 000,000 br i cks for t h e  fou n d a
tion of the eleven engines. T h e  engi n es Me set up i n  
t wo para l l e l  ro w s wh ich extend t h e  f u l l  lengt h  o f  the 
engi ne room, one row contai n i n g  five u n its and t h e  
other six. O ur front page i ll ustration shows the t wo 
engines w h ich stand at the h ead of each l ine, near 
the western end of the power house. The h igh pres
s u re cyl i nder is 46 i nches in diameter, t h e  low pressure 
86 inches, and the common stroke is 60 i n ches. The 
engi nes are nm at 1 75 revolutions, at w h ich the piston 
speed is 750 feet per minute. With a v i e w  t o  red ucing 
t h e  c l earances to a llJ i n i mu m ,  the val ves are placed in 
the heads of the cylinders. �' hey are driven by the 
Reynolds-Corliss gear with separate wrist· plates for 
steam and exhaust valves. The steall; cyl inders are 
not jacketed, but a large reheati n g  cylindri cal reservoir, 
w h ich w i l l  be noticed i n  the farther engi n e  in ou r  i l lus
t ration, is placed between the high and l o w  pressure 
cylinders, All the weari ng sU l'face of the engines are 
of very l iberal pl'oportions. T h u s  the bearin gs of the 
engi nes are 34 i ne hes i n  d iameter by 66 i nches i n  length . 
II I lel  the cross-heads and crank-pins  measure 14 X 14 
i nches. 'f he fly-wheel, w h i ch i s  28 feet i n  dial l l eter, i s  of 
�teel. It was cast i n  ten sections and weighs 150 tons.  
Each section consists of an arm and ri lIl . T h e  arms 
are bolted to the h u bs . .  an d  t h e  rim segme n ts are con
n ected by l i nks of steel. 5 i n ch es deep by 10 inches 
wiele. After the w h eel was erected, the rnn, w h i ch is  

29 i nches deep b y  10 i n ches w ide, was w idened by bu ild
ing up on each side of it eight ci rcles of l;Ys-i n ch steel 
plates, · wh ich were riveted on by means of 3·inch 
steel r i vets. The engi n e  shaft is  of fluid compl'essed 
steel. The outside diameter is 37 inches at the fly-

wheels, 34 i nches at the journals, and 30 inches at the 
cranks, and it measures 27 feet 4 inches in length . A 

16· inch hole extends · t hrough the who l e  length of the 
shaft. '!' h e  fly- wheel, cran ks, and the generatOl' spider 
were forced o n  the shaft by hyd raul ic pressure after 
the parts had been asse mbled at the power-house, 
the pressure used being liy! ton s  to the square 
inch. 

The condensing water for the sarface condensers is 
drawn from the adjoin ing East River. It should be 
mentioned that each eng i n e  is provided with an i n de
pendent air and circulating pump and with a Worth
in gton condenser. Each air pump d ischarges into its 
own hot well in the basement, and each hot well con
nects with two equalizing tanks. From these tanks 
the boiler fee d - water is taken . On its way to the 
p u m p  the water from the equal izing tan ks is drawn 
through the primary feed w ater heaters, which are 
warmed by the exhaust steam of the main engines. 
After passing t h e  p u m ps the w ater goes through the 
secondary heaters, which are of the Go u bel·t type, and 
from them it passes to the bQilers. T h e  secondary 
heaters are heated by the exhaust steam from the aux
iliary engines of the power house. 

Mounted on the crank-shaft and adjoining the fly
wheel of each engi ne is a three- phase generator, with a 
normal capacity of 3, 500 kilowatts at a speed of 75 revo
l utions per m i n ute. C u rrent at a pressure of 6, 600 volts 
is transmitted from the generator to the substations to 

PNEUMATIC OIL SWITCH . 

Metropolitan Street Railway Company Power Station. 

w hich we have already referred.  �'he generators are 
of the revol ving field type w i t h  an external stationary 
armature. T h e field ring carl'ies 40 po les and the field 
coils are su pp lied with current from t wo 160- k i l o watt 
and one 75-k i lowatt generators. T h e  step-down trans
formers at the substations are rated at 350 k i lowatts 
and the rotary converters at 990 k i lowatts with a pres
sure of 550 volts. The rotary converters are of the re
vol ving armature �ype. We present an ill ustration of 
the pneumat i c  oil switch for breaking the circuit on 
the main l i ne, which, as we have said,  carries an alter
nati ng current of 6, 600 volts . T he lower part of the 
s w itch con tain i ng the con tact points is carried with i n  a 
case, wh ich is wa l led in with brickwork. Above t h e  
case is a vertical pneu m atic cyl in der w hose valves can 
be operated from the electrician's desk. �'he piston 
rod carries a crossh ead , to w h i ch are attached three 
vertica,l i nsulated rods. Eac h  rod supports two copper 
contacts which enter the brass cy l i nders t hrough i ns u

lated stuffing boxes (as shown in the engravi ng) ,  and 
engage split spring copper sockets, into w h i ch they 
sl ide. The cyl i n d ers are filled w i th oil .  By ad m itting 
air belo w the pneumatic piston, t l te  copper contacts 
are raised clear of the sockets and the 6, 600-volt c ircuit 
is broken.  

A s  may b e  j udged from the first page engraving, the 
interior view of the engine room is very impressive. 
Fi fty feet above the floor a 30-ton,  el ectric, travel ing 
crane spans the fmtire rOOlll ,  and the ad m irably de
signed steel truss !"Oof at its loftiest p oint rises 90 
feet above the floor. T l t e  figures o n  the two plat
form s  and on the floor serve as a scale to indicate 
t h e  massive proportions of these engines, w h i ch 
weigh com plet e, with generator, 700 tons and have a 
clear vertical beight of 38 feet above the tioor, or of 65 
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feet measured from the base of the brick fou n d ation8. 
The plans ef the station were prepared under Mr. F. 
S. Pearilon , the consulting engineer of the M. S. Rail 
way Company ; and we are i n d e bted to Mr. M. G. 
Starrett, the chief engineer of the company, and Mr. J. 

D. Lamden, t he ch i ef engineer of the station, for courte
sies extended d u ring the preparation of this art icle. 

• • • • •  
Carbonic Oxide Absorbed by Plants. 

In his presidential address, del ivered before the Brit
ish Association, Mr. Horace .Bro w n  gi ves an account of 
the experiments w h ich he has carried out i n  order to 
determi n e  t h e  con d i tions u n d e l' which the carbon ic 
oxide of th e  atmosphere is absor bed by the leaves of 
plants. He finds that t h e  s u rface of the leaves absorbs 
the carbonic ox i d e  at about one-half the rate at wh ich 
the same gas would be absorbed by an equal surface 
kept constantly wet with a sol ution of caustic alkal i .  
He considers that t he gas penetrates only by th e 
mouths or pores of the leaf, t h ese occupying a rela
t i vely smal l  proporti o n  of the surface. He makes 
some calculations as to the rate of speed with w h ich 
the carbon i c  oxide passes through the pores, and finds 
that i n  the case of the plant under consid eration, a 
variety of the catalpa, the gas m ust pass at the rate of 
150 inches per m i n u t e. To i m itate the action which 
takes pl ace i n  th e leaf of the plant. he has carried out 
a series of ex peri Ulell ts, using a reci p ien t  contai n i n g  an 
al lml ine sol ution and provi ded with openi ngs of vari
ous diameters. In t h is way the speed of penetration 
of the carbon ic oxide is  fou n d  to in crease very rapidly, 
as the d i ameter of t h e  apert n re is l essened, and for 
min u te open ings this speed i s  necessar i ly very great. 
Mr. Bro w n  has also made determinations to fin d out 
what proportion of the solar energy is u t i l ized for the 
vital processes of the plant.  This  proportion is much 
greater in d iffused l ight than w hen the leaf i s  exposed 
to the di rect l i ght of the sun.  In the former case h e ·  
esti mates t h at 95 per cent o f  the energy absorbed may 
be ut i l ized ; of this, 2 ' 7  per cent represents the work of 
assi m i l ation and the remai nder is used for evaporation 
of the water con tained i n  the leaf. I n  the secon d case, 
that of exposure to d i rect s u n l ight, only 28 per cent of 
the en ergy was utilized, and for the work of ass i m i la
tion but 72 per cent. Among other calcu l at ions, he 
est imated that 6 '5 per cent of the total e nergy of solar 
radiation · consists of rays w h i ch are capable of being 
absorbed by the chlorophy l of the l eaf. 

• I e  ., 
N ew- Photographic Developer. 

A n e w  developer has latel y appeared w h ic h  is said to 
gi ve very good resu lts . and to be equal to h ydroq u i
none, if not superior. The body, whi c h  h as recei ved the 
n ame of audricir ( A u d riol), is a derivative of hydroqui
none, and seems to have all the good properties of this 
body; w ithout its  d efects. It  requires but a sma l l 
quantity of a l kal i , and t h e  pot assi u lll carbon ate may 
thus be replaced by sod i u llI carboilate. w hich is less 
corrosive, w h i le the use of caustic ·alkali becomes un
necessary . I n  spite of the small quantity of al kal i 
used, the image comes up more quickly than i n  the 
case of h y d rochinon. It is  also to be rem arked t hat 
low temperat ures within ord i nary l i m i ts have little or 
no in fluence i n  retard ing- the development of the i m age 
as a w hole 01' the detai ls. The pri ncipal qual ity of 

aud riol i s  its great developing power, which is not 
equaled by h ydroq u i none, even with t h e  use of caustic 
soda. It bas the valu a ble quality of worki n g  up to t h e  
en d of the development without fogg-ing t h e  pl ate, 
which renders it su perior to most of the other developers 
in this respect. The i m age appears normal ly in about 
twenty seconds, and comes up u n i form ly ; aft.er about 
fou r  m i nutes it h as gai n ed the desi red i n tensity in  t he 
high ligh ts as well as i n  the details. 

The
·
se latter callie up reg'ularly as the development 

prucee ds ; in this way the final resu lt if:! a plate which 
presents a harmon i ous appearance, rather soft t han 
'h ard in quality. Brom ide of potas8iuUl is an excel lent . 
retarder · for this  developer, but a g'reater proportion 
should be use

·
d than for h ydroqui non e . .  It is thus ap-

parent that audriol m.ay be used i Ii  short exposure�, 
and thus be of value  for exposures made in th e  studio  
b y  dim l ight, f o r  rapid . i ilstantaneous work, cinemat· 
ograph films and X j'ay exposures. 

• 1 • •  
The Scientific A lllerlcan I n  South Alllerica. 

We notice the follo w i n g  in our esteell1ed contempor 

al'y The W h eel : " A  trayeler for an export house re
t ll ru S  from South America and says that in B razi l and 
several other South American coun tries t h e  trade 
papers h e  saw most frequen tl y  were The Wheel and 
the SCIENTIFIC AMERICAN. " 

• . e  . •  

THE man ufactu re of " khaki " cloth h as been g'rea t l y  
i ncreased by t h e  w a r  in South Africa. a n d  over 15,000 
people are n o w  en gaged in making cloth for t h e  sol
diers. The word " khaki " is · of H i ndoo or ig' in , and 
means d u st or c lay colored . I t  is mad e ent i rely of 
cotton and is exceedi n gly d urable. It  was probab ly 
fi rst used by the E n glish reg i men ts in India, and was 
also worn by them i n  the Egypt ian campaigns.  The 

color is not attracti ve, but it is very satisfactory for 
service in warm countries. 
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THE SAN JACINTO EARTHQUAKE. 
BY PROF. CHAS. FRED. HOLDER. 

The San Jacinto earth q uake, on Christmas morning, 
was thfl severest earthq uake since that of Fort Tejon 
i n  1857. There seems to be a remarkable diversity of 
opi n ion as to t h e  n u mber of shocks, the duration and 
the d irect ion of the wave ; the fact that there is no 
se i smograph i n  or about Riverside County explaining 
the lac k  of definite data.. I was i n  Pasadena, and was 
awakened at four t wenty- five. I endeavored to catch 
the direction of the waves during probably fou r  or five 
seeonds, then bei ng- u rged to l eave the room I rose and 
walked out i n to the hall and stood a few seconds . I 
could not d istinguish a wave I llotion.  The d ishes were 
hopping u p  and down i n  the b utlel" s pantry belo w, 
w h ile every picture in the house was s winging in an 
altogether u ncanny manner. T h i n king that it might 
be a dan gerous earthq uake I thre w open the windo w, 
ex pecti ng to hear the crash of stone or b rick bui l dings, 
b n t  by t hat time the shock had ceased. I j udged 
t hat it la�ted nearly half a m i nute, though this is 
supposition. 

Experien ces d iffer material ly . A friend not far away 
stated t.hat h e was almost· 

m ill, fell in. There was e vidence of a rotary motion 
at various places, which several persons testified to. 
In Hemet but t w o  chimneys stand, and the business 
portion of the town is  badly damaged. The hotel 
was inj ured to the extent of t wen t y -five thousand 
dollars, and is, in all probabil i ty, a total wreck. I n  
the town o f  Corona the shock w as se vere and many of 
the brick buildings were damaged. At the H ighland 
State A�ylu m for the i nsane t h e  gables were cracked 
and chimneys fell .  

The most remarkable featu re of th is  earthquake was 
that so fe w l i ves were lost. From the accompanying 
pho tographs, which wel·.e talten uy Freder i ck H. Rog
erE', of San Jacinto, it w i l l  be seen that the bu i ld i ngs 
on each side of Main Street were v i rtually r u i n ed ; yet 
not a per�on was killed and but few i n j u red. The only 
fatalities were at  the Indian Reservation of Saboba. 
Here the I n d ians h ad col lected and were celebrati ng the 
approach of C hristmas by a dance, and a rOOIll with 
adobe walls, in which were eight old squa ws, fell  in ,  
ki llng them al l .  Some of the escapes were marvelous. 

The clerk of the Hotel HelllAt  was covered in bed by 
the ch i m ney, wh ich ca me c l"ash in� through the roof, 

t h ro w n  down and noticed 
three distinct waves, while 
the sensation conveyed to 
me was that t h e  h ouse had 
been seized and sh aken vio
lently. Little o r  no damage 
was done in Los Angeles 
Cou n ty, or i n  San Diego, 
w here a slll al l  tidal wave wa� 
noticed . T h e  maximum force 
of th e  earthquali: e  centered 
at San Jaci nto, about eighty 
m i les frolll Los Angeles, a 

thri v i n g  l i t t l e  to wn , with a 
popu lation of twenty-iivp 
h undred, in a ran ch i ng d i s
tr ict, and a part of Riverside 
Coun ty. It stands at the foot 
of a lofty mou ntai n, cal led 
Tarq u i t.z by the nativtls, the 
Saboba Indians, who h ave a 
l egen d  that it al ways gives 
warni n g  of an earth quake by 

F. H. Rogers, photo., San Jacinto, Cnl. 

a roaring or bellow i l l g ; a n n  
these subterranean sou n ds 
were h eard a week or so pre
vious to the earthquake. I I I  
t h e  immediate v i c i n i t y  are 
s ll l ph U l' and h ot springs. 

F. H. Hogers, plloto., Sou Jac,u lo, Cal. 

RUINS OF THE COUNTY HOSPITAL . 

been riveted with steel, as all stone bui ldings sho u l d  
be i n  California, t h e  wreck would not have occurred . 
The tow ns vi sited are situated i n  a rich ranching re
gion, and in a few months all traces of the earthquake 
wil l  have been removed , and perhaps al most forgotten, 
as i t  is  a some what s ingu lal' fact that wh i le a n  earth
quake is dreaded , people who suffer do not desert the 
place, especial l y  i n  Italy, where vil lages flourish on 
t he site of t h e ancient lava flows of Vesu vius. The 
effect of the earthquake upon the surrounding country 
is not appare n t ,  but t here were undou bted l y  some 
chan ges. Miners who have come in since report that 

a uo wldel' weigh in g m any ton s  was seen roil i n g  down 
the m o u n tain s i ele, n al"ro wly escaping a m i l l  by a fe w 
feet. The hot spri n gs n ear San Jaci n to took on for 

the t i m e  new energy, w h i le the fu mes of s u l phu r h ave 
i ncreased so that it  h as been almost i m possible  to ap· 
p roach them. 

----------�.�, ��. �  .. �----------
Agriculture In the Ynkon. 

Vice· Consul MOlTiwu, of Dawson Ci t.y, sends, under 
date of October 16, 1899, a report on the resu its of agri
cultural experiments, written b y  a resident of t hat 

city, which I'eads, in part, as 
fol lows : 

" Grain has done excep
t ional l y wel l ,  bei ng well fi lled, 
and I see no reason why i t  
should not be exlensi vely and 
s u ccessful ly grow n  here.  As 
far as my observations go, 
the cl imate here is as suita
b le for rai s i n g  w i nter wheat 
as i n  any place i n  1 he N ort h
western or t.he Northern 

States of America. From 11 1 \' 

experience of t h e  last t\\· . , 
years, I see no reason w I I )  
t h i s  cou ntry should n o t  u e  
able t o  prod uce its ow n  vege
tables and grains. 

" As for flo wers, the success 
I have had ' proves that al l 
hardy ann uals will do wel l . 

The coming year I i n ten d 
planting several h u ndred h y-
brid roses ; also su m m er 
flowerin g b u l bs, a large va
riety of oth er h ardy and hal f· 
hard y annuals, and som B of 
the hardy pere n n i als.  S m al l  
frnit ,  s u c h  a s  strawuerr ies, 
curra n ts. bl a ckberries, and 
raspbelTies, shou l d do well .  
C urra lJ ts.  ra�pberries, cran
berries, straw berries, and 
blueberries gro w w i ld here. " 

... . ... 
Tbe Curl'ent SupplelDent. 

Earthquakes, at. least smal l  
on es, are not uncommon at 
San Jaci nto. and at the p re
sent time-December 28-the 
stricken towns have experi· 
enced several s l ight shocks 
every day s ince th!,! 25th, 
w h i c h  h as aided i n  keeping 
u p  t h e  suspense and demoral
ization i n to which t.he people 
were thrown.  The shock came 
at 4 :29 A. M. , and according 
to many at uolh Hemet and 
San Jacin t.o, lasted a minute,  
t hou gh prouab l y a half min·  
u te was nearer the act ual 
duration.  'rhe re was no warn
ing; th e  sh ock came and con· 
ti n u ed , and almost evel'y 
brick and stone building in 
the towns mentioned was 
either throw n  down or par· 
tially ruined, and in half a 
m i n u t e  or l ess, the entire 
population was i n  the street ; 

EARTHQUAKE IN CALIFORNIA-WRECK OF A HARDWARE STORE . 

The c u rrent SUPPLEMEN'l" 

No. 1254, ha� llJ any articles of 
u n u sual i n te l'est, " The H is
tory ann P rese n t  Develop 
lllent of Wi reless Te legraph y " 
is by Green leaf W. Pickard . 
" The HOllJ e · Ill ade W i n d m i l l s  
of Nebraska, " b y  E r w i n  
Hinck l ey Barbou r, is i l l us
trated by tb i rteen en gravi n �s 
and is a lllOSt. valuable treat
i se on the 8 U  uject. " Th e  
Geology of t h e  Klond i k e  
Reg-ion ., is  by J. B. Tyrrell . 

" T h e  Bad La nds of Nort h 
Dakota "  is by Prof. Ral ph S. 
Tan. " A  Com parative Stud y 
of the Physi cal Structure of 

women panic·stricken and men frightened an d demor
alized with the roar of fal l i n g  bricks and the crash of 
ti m ber . There were no l i gh ts, and the people groped 
about in darkness, fearing to go back to the i r  daIll
ag-ed homes, and man y  passed the remai n i n g  ti ll}e u n 
t i l  day l i ght out o f  doors, w hen the fu l l  work o f  t h e  
earthq uake w as seen. W h i le n o t  th rown down,  al most 
every bui lding of brick i n  the business portion of the 
town of .San Jacinto was w recked . Fl"Onts, backs or 
corners fen in, and a general view up Main St l'eet, San 
J acinto, conveys the i m pre�sion of a wreck more or 
less complete, bricks and other m aterial in some in
stances being thrown far i nto the middle of the street. 

A singular feature of the damage is seen i n  the San 
Jacinto Bank. 'rhe top of this building was jerked 
away, and the right hand upper corner wall  t hro w n  
i n to the street . 

I n  t h e  opposite end of the same block the i nj u ry is  
d u p l icated, the corners appare n t l y  receivi n g the force 
of the wave. In the County Hospit;l.l, which was re
cently erected at an expense of $10,000; th e front of 
one large room was thrown violently down i nto the 
street, and the whole b u i lding wrecked. 

At Hemet some w ai ls, as in the Johnson b lock, fen 
outward ; others, as the second story of the Hemet 

fi l l in� half the room. Another' c h i m ney fell and cov
ered the bed i n  w h ich a woman and child lay ; yet 
they were u ni nj u red. Another woman, who had been 
awakened and was w ishing h er h usband a llltl lTy 
Christm as, started o u t  of the bed in t i m e  to see th e 
front of the b u i lding fall outward. leav i ng the hed on 
the edge. I n  H emet singular inj uries are seen.  I n  
t h e  McKie b lock the t o p  o f  the fron t wall  was jerked 
out. The bank in t i l e  Hemet b u ild i ng lost i ts fire wall 
on one side ; the other being badly cracked. In this 
block was the Prugh crockery store, and the crockery 
was piled up in the center as though a whirlwind had 
struck it. An inhabitant of Hemet i nformed me that 
the ch imney of h er h O llse was lifted and turned partl y  
arou n d, a s  though by a wh i rl i ng llIotion, b u t  not 
thrown down.  The Johnson block was practical ly 
r u i ned. 

in the streets of Hemet smal l fissures or cracks were 
v is ible, bein g larger in the direction of San Jacinto. 
The pi pes of the Hemet W ater Com pany are cracked 
or broken i n  n u mbers of places, but it  is  believed that 
the Hemet dam is u n i nj ured . W h ile great loss has 
fallen on t h i s  locali ty, the peop le arA by n o  means d is
couraged, and h ave already co m m e n ced to reb u i ld 
their h omes. Dou btless, if the bri�k buildings h ad 

Labrador Eskimos and New 
England In d ians " is an i l lustrat ed lect ure by F. Rus
sel l ,  Ph . D. ,  of Harvard U nivel'si ty, and is accompanied 
b y  elaborate engravings. .' Cyc l e  Construction and 
Design," by Archibald Sharp, i s  i l l ustrated by 12 cuts. 

" Re m i n i scences of  Bu nsen and the Heidelberg 
Laboratory " is by Dr. H. C. Bolton. 

C o n h:nt8. 

(Illustrated articles are marked with an 8.8OOrI8k.) I 

Armored trains . . . . . .  c . . . . . . . . . . . . . . 18 Map, gigantic . . . . . . . . . . . . . . . . . . . . . . . 21 
Automobile news . . . . . . . . . . . . . . . . . . 22 Notes and queries . . . . . . . . . . . . . . . . . . 2� 
Books, new . . . . . . . . . . . . . . . . . . . . . . . . . . 28 Oil engine • . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Century, new . . . . . . . . . . . . . . . . . . . . . . .. 18 Photography. congress of in 19(X) It) 
Chrom ium, n itrogen dioxide of . . . 20 Plants, carbon dioxide absorbed 
Earthquakes of San Jacinto· . . . . . Z1 by . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  21; 
Electrical nutes . . . . . . . . . . . . . . . . . . . .  23 Platinum prints. reinforcing . . . . . .  21 
Elect.ric pump . . . . . . . . . . . . . . . . . . . . . .  20 Power station· . . . . . . . . . . . . . . . . . . 17. 26 
Engineering notes . . . . .  ; . . . . . . . . . . . .  �{ Rail wagons· . . . . . . . . . . . . . . . . . . . . . . . .  25 
Flsh. oelectric . . . . . . . . . . . . . . . . . . . . . . . . 18 1 Scienoe notes . . . . . . . . . . . . . . . . . . . . . . .  22 
}I"ossil.  discovery of . . . . . . • . . . . . . .  , . 24 Scientific American in S o u t h  
Fossil remains. unearthing . . . . . . .. 18 Am erica . . . . . . . . . . . . . . . . . . . . . . . . . 21) 
Geological Society of A merica . . .. 19 Telegraph. inventor of . . . . . . . . . . . . 22 
Inventions. index of . . . . . . . . . . . . . . .  29 Tool grinding machine., . . . . . . . . . . 21 
Inventions recently patented . . . . . 28 'rrousers clasp·. . . .  . . .  . . . . . . . . . . .  22 
I,abor. unit of . . . . . . . . . . . . . . . . . . . . .  22 Windmil1s of Nebra�ka. home-
Iolubricator. locomotive· . . . . . . . . . . .  22 made· . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
ManUa hemp . . . . . . . . . . . . . . . . . . . . . . . . :u Yukon, agriculture in the . . . . . . . . .  27 



28 

RECENTLY FATENTED INVENTIONS. 
Bicycle-Appliances. 

BICYCLE.-JoHN A. KELLY, Brooklyn, New York 
city. The driving mecbanism of tbis bicycle is so con
structed that while the hawls are used as drivers they 
may at the same moment be brougbt into action sepa
rately or togetber to steer positively. Tbe movement of 
the bands may be stopped or tbe driving action resumed 
'lt will witbout at any time losing control of the steering 
mechanism. In directing the bicycle to the right or to 
the left, there is no lost motion. 

LOCK. - OTTO VON NORDHAUSEN, U. S. S. " Gal
veston,"  Galveston, Tex. The purpose of this inven
tiou is to provide a device which may be attached to a 
bicycle and by which the pedal-crank may be locked 
against rotatiun, so tbat tbe bicycle-wbeel can not turn. 
The lock comprises a case having two pins projecting 
toward each uther from opposite sides and terminating 
short of the center of the case. Keepers are pivoted on 
the pins, and a bolt lies between the keepers and tbe 
ends of the pins, and is adapted to be engaged by a key 
to throw it. Tbe bolt has a locking recess. A guide 
projects from the top of the case between the keepers, 
upon which the bol t slideR . A locldng-pin is mounted 
to slide in tbe casing, is adapted to enter the reces�, 
Is spring-held and extends outside the case, so that it 
may be hand-operated. 

Elect rical Apparatus. 

S T O R A G E BATTERY.- CHARLES and HARRY 
LINDENBERGER, and WILLIAM B. TEAL. 3.04 Century 
Building, St. Louis, Mo. Tbe cas;ng of the battery is 
made of aluminium, and comprises two conducting-sec_ 
tions removable one from the other and insulated one 
from tbe otber, A lining of insnlating material extends 
around side walls on one of tbe sections. Asbestos pads 
placed against the lining serve as reservoirs to bold and 
distribute the electrolyte. Of the two battery elements 
employed, one is in electrica1 connection with one sec
tion of the casing and the other in electrical connec
tion with the other section of the casing. An ab 
sorbent pad is placed between tbe two elements. 
There' is no possibility of bnckling, change of sbape, or 
lropping out of  active material. 

Mechanical Devices. 

WRENCH.-HARRY W. LIBBY and CHARLES R. 
SWETT. Canton, Me. The wrench has a shank termi
nating at one end in a fixed jaw and teetb adjacent to 
the jaw. A handle ie attached to the otber end of the 
shank, and a U-sbaped slide is mOllnted on the shank. 
The head of a pin is fastened in the front portion of the 
slide to close and hold it movably OIl tbe sbank. A tu
hular casing carried by the handle extends along the 
sbank. A spring is mounted in tbe casing and bears be
tween the handle and the pin to move the slide toward 
the fixed jaw. A roller jaw is mounted in tbe slide ·and 
mesbes with tbe teeth of the sbank. '1'be roller-jaw acts 
witb tbe fixed· jaw to hold round, jammed, and flactened 
objects. 

WIND·MOTOR.-JUIlSON S. LANDON, Scbenectady, 
N_ Y. The purpose of this invention is to provide a 
wind-motor which wi II  be very sensitive to l ight cur
rents of air and which will uniformly and regularly trans
mit tbe power directly to Ii pump or other apparatus 
placed at tbe base of the tower. To this end the in_ 
vention embodies a pole mOULted to move in a num
ber of directions and carrying a blade or object 
offering resistance to th� wind, so tbat as the pole is 
swung from point to point witb tbe varying gusts of 
wind, the movement of the pole may be transmitted 
tbrougb I(earin!! to tbe apparatus to be driven. 

CANNING-MACa' " .c. - OREH RUB ARTS, Newport. 
Ore. �he purpo�e of tbe inveJ tion is to provide a E-im� 
pic machine by means or whicJ salmon meat can be 
quickly forced into the cans in an unbroken condition 
and avoid the handlinl( of the meat by many persons. 
Tbe canning-machine comprises a trough provided witb 
a forming-tnb',. A can-clamping device at the outlet of 
the tube is !'10unted to swing relatively :� ,, ':lase. A 
cutting. bl"�e is movable between the clamping !le,- ie' 
and the outlet end of the tube. A plunger consisting of 
teeth movable longitudinally of tbe trough is carried by 
a sliding cover on the trough, througb wbich cover the 
teeth are movaole vertically. 

FIREARM. - JACOB G. AESCRBACHER, Rosario 
de Santa Fe, Argentina. Attachments have been devised 
by this inventor which can be quickly applied to any 
revolver or other firearm, and wbich will enable a marks
man to use a cartridge of smaH caliber in a revolver or 
arm constructed to carry a cartridge of larger caliber, 
thereby not only economizing in arrttnunition, but also 
reducing the noh:.�e of �he explosion and enabIinl! a marks
man to become familiar with his weapon. Tbe attacb
ments will not necespitate the alteration of tbe weapons 
to wbich they are applied nor impair tbe accuracy of fire 
of a piece. 

M A C H INE FOR CONSTRUCTING IRRIGATING 
O R  Ol'H1!:R PIPES. JOSEPH H. MARTIN and DAVID 
ORMAND, Riverside. Cal . In this machine a section is 
arranged to supply material , and within the section a 
plunger operates. A mold has a sliding movement upon 
the supply-section and is provided with a rev:olnbly 
mounted core. The plunger acts at one stroke to move 
tbe supply-sec lIOn and at the next ptroke to carry tbe 
mold in tbe same directi on as the supply "ection. By 
reason of the friction of the mortar ag"inst the SIdes of 
tbe mold, tbe mortar or cement is prevented from being 
pusbed throngb, thereby breakin!! the pipe already made. 
'rhis friction Is great enough to force tbe other supply 
section ahead. 

DUMPING APPARATUS.-BRUCE SIMS, Paris, Ill . 
This invention is 3D improvement in apparatus adapted 
to dump loaded cars or wagol!S automatical ly irrcspec
tive of the size of their wheels . A slotted platform 
is provided having wheel stops of rail s pivoted in 
the slots and having lateral projections at the front 
end. A tr9.usverse trip har, huving a vertical )f'ver, it; 
supported in hangers adapted to permit lateral oscillation 
of the bar. 1'he front axles of carEt or wagOIlR having 
different-sized wheels will be carried down into abont 
the same proximity to the platform, and very nearly the 
same inclination will be given to the car or wagon 
bodies in all cases. 

J t ieutifit �mttitau. 
BOTTLE-WASHER.-HENRY E .  DECKER, Manbat

tan, New York city. Tbe bottle-washing machine com
prises a motor upon which a bracket is snpported having 
a'hollow head in which a perforated water-receiver is con
tained, communicating with tbe motor-sbaft. A valved 
supply-pipe leads into the hollow bead. A tubular shaft 
bas connection with tbe water-receiver and carries 
wipers' and a longitudinally-movable mouthpiece. A 
spring is attacbed to tbe motor-casing and engages tbe 
moutbpiece. Tbe movements of the moutbpiece con
trol the supply of water to the water-receiver. The 
wipers ate spread outNarl hy centrifugal action to en
gage against and wash tile inner surface of the bottle. 
As the bottle is drawn outwardly the spring will move 
tbe mouthpiece with the bottle and close the valved 
pipe. 

Ballway-Contrlvances. 

CAR-BRAKE.-JAMES RITCHIE, Flatbusb, Brook
lyn, New York city. Tbis invention provides a car
brake so constructed tbat any wear of the bearing be
tween tbe brake-shoe and tbe hanger or between tbe 
banger and tbe banger-head will be automatically taken 
up, tbus insuring tigbt or close bearings, so that all 
lIoise or rattling incident to the setting of ordinary brakes 
is done away with. 

Mllilcellaneous I nventions. 

CLAMPING DEVICE FOR BROOM-HEADS.

SAMUEL P. HERRON and CHARLES F. GRAY, Bertha, 
Ky. Tbi. device is a simple attachment for securely 
binding together the .traw or otber material employed 
in tbe construction of the brush-sections of brooms, 
th� device being located at the bead of these sections. 
'1'be damping device is so constructed that even an un
skilled person can group and correctly set np the straw 
and secure it firmly in the desired position. 

VEHICLE.-FREDERICK MENZER, Flint, Mich. Tbie 
invention provides a vehicle-body of such eonstruction 
that dou ble and single accessory seats may be located in 
a back extension of the body and be protected by a 
boot wben not needed. Th� boot is conetructed in sec
tions arranged to lie borizontally, one adjoining tbe 
otbcr, or occupy a vertical position and constitnte backs 
for the accessory seats. Drop-doors in the sides of the 
extension enable access to be conveuiently gained to 
the extension of tbe body wben tbe accessory seats are 
in use. 

ACE'I'YLENE-GAS MACHINE. - JAY S. SEELY, 
Syracuse, and EDWIN M. RODENBERGER, Walwortb, 
N.  Y. Upon the gasometer-bell a plunger is secured, 
and upon the gasometer-tank a small water-tank is car
ried adapted to receive tbe plunger. As the plunger de
scends into the small tank, water is forced up into a 
pipe leading to tbe car bid. As tbe gas is generated and 
passes into the bell, the plunger will be carried up out of 
tbe tank, thus causing the water to subside below the 
level of the pipe and automatically stop tbe generation 
of gas. 

CALCINING-FURNACE. - ARTHUR H. WETHEY, 
Butte. Mont. This calcining-furnace is an improvement 
on a donble-hearth furnace devised by the same in
ventor. In tbe present invention a series of superposed 
single beartbs are supported by two opposite rows of 
vertical poets, between which and tbe longitudinal sides 
of the hearths are arranged on suitable supports con
nected with the posts tbe rails whereupon tbe rake
wheels travel. The brick-work of tbe beartbs and 
arcbes is carried by longitudinal I-beams extending 
along both sides of each heartb and supported by de
vices connected with the vertical posts. This construc
!ion and arrangement of parta have been found to pos
sess important merits. 

ACETYLENE-GAS GENERATOR. - LOREN B. 

WALTERS, WlioL H. DAVIS, and AUGUSTUS L. HAW
KINS, Georgetown, Tex. The generator comprises a 
gasometer witbin wbich a generator is located consisting 
of a water-reservoir having a gas-connection witb a 
gasometer-bell . A water-measure is provlrled having a 
valved connection with tbe water· reservoir, controlled 
by tbe bell. A water-receptacle has a siphon connection 
with the water-measnre. A carbid-retort bas a ga.-con
nection witb tbe water-reservoir and a water-connection 
with tbe water-receptacle. The gas before being burnt 
is wasbed, dried, and filtere<l so as to insure the produc
tion of an exceedingly wbite ligbt. 

CUR'1'AIN-PIN.- ST. CLARE F. STENNER, Portland, 
Ore. The curtain-pin comprises Ii hook for engagement 
witb a curtain-pole ring, and a safety-pin integral witb 
the hook and baving a sHdable point-r�ceiver arran!ZCd 
to engage the free end of the hook to close the latter and 
form a keeper for tbe point of the safety-pin. The pin 
cannot be accidentally detached from tba curtain and is 
designed for banging heavy curtains and portieres of all 
kinds. 

MEANS FOR IRRIGATION AND DRAINAGE.
EUGENE A. BAGBY, Winchester, Ky. These improved 
means for irrigation and drainage are readily applied to 
plants growing in pots on greenhouse-benches or to 
level or sloping ground and arranged to receive a prede
termined qnantity of mOisture, as needed to facilit.ite 
their growth. Water from a heavy rainfall is automati
cally stored and distributed for use during a subsequen t 
dry season. '1'he invention is based upon the employ
ment of capi lIary attraction. 

GRAIN-DRIER.-HENI<Y W. CUTLER, Wilbraham. 
Mass. The grain drier is provided with a statIOnary steam
plug comprisml( two pipes one witbin tbe otber t.o form a 
steam-passage and a water-passage. A bead receives the 
outer ends of tbe pipes to form a steam-inlet and a water· 
discharge, one separate from the other. The inner ends 
of the passages bave connection witb the steam-inlet for 
tbe drying-cylinder and the discbarge of tbe water of 
condensation. Tbe steam circulates in every pipe of the 
drier ; and binding of the steam-plug in the jonrnal of 
tbe dryinl' cylinder is prevented. 

ORE:- <;ONCENTRAl'OR.-HENRY EARLE, Canyon. 
Colo. The chief difficulty encountered in the concen
tration of finely-divided ores is tbat the particles of 
valuable material are so nearly of tbe same specific 
!!Tavity as the valueless material that the valuable por
tioos float ie tb� water and are carried away aud lost. 
'1'0 prevent this loss. the inventor constructs his concen
trator with an inclined air-tight chnte, V-shaped in 
cross-section aod divided into compartments havinll 

communication at the bottom. The lighter mateIial is 
carried off from tbe toll portions of the compurtments 
one independently of the other. Pipes receive tbe 
heavier particles or ores ar the bottom of the compart
ments. 

SAlL.-JOHN DUTHIE. Portland, Ore. The purpose 
of tbis invention is to provide a sail for both square and 
fore-and-aft rigged vesaels, which sail for a given size 
will provide a greater wind-area and consequ';;'tly drive 
a boat faster tban the type of sail now in use. Tbis end 
is attained by forminl( tbe sail with a number of con
cavities or recesses, produced by loose sections of canvas 
and arranged to reverse as tbe vessel changes from one 
tack to the other. These concavities or l-ecesses serve 
to gather and retain tbe wind and tbns increase the 
efficiency of the sail. 

MANUFACTURE OF SOOT-KILLERS. -OLIVER R. 
MOFFET, Joplin, Mo. This soot-killer for furnaces and 
stoves consists of zinc, charcoal, and oil . IIi burning 
the composition, carbon dioxid gas is formed, wbich 
consumes the soot. The products of combustion pass 
throul(b tbe smoke and gases of tbe . fllrnace out of the 
chimney in the nsual manner. 

EGG-CARRIER.-WILLIAM H. H. ROGERS, Brooklyn, 
New York city. It is the object of the invention to 
provide a new and improved e�g-carrier which is ar
ranged with single compartments for the eggs and which 
can be folded when not in u�e. The invention consists 
principally of a box-body formed with a top haviul( in
te�al flaps cut out of the top and adapted to �wing 
down into tbe hox_body to form compartments with 
openings in tbe top for tbe insertion of the eggs. 

LANTERN.-RoYAL JACKMAN. Antbony, New Mexi
co. '1'be novel feature of t.bis invention is found in a 
lantern-top so constructed tbat light-rays may be emitted 
through tbem at will. so as to illuminate objects located 
overbead. To this end the lantern-top is provided with 
an orening of due size which is normally closed by a 
rotary slide having a portion impervious to light and on 
tbe opposite sides an opening for tbe passage of light. 

GASOLENE-LAMP BURNER.-ALBERT S.  NEWBY, 
Chanute, Kans. The novel features of the invention are 
found in a valve comprising a body having a pa.sage 
containing the valve-stem and carrying the gas-supply. 
'I'he body bas a coned seat for tbe valve-stem inward 
from its end. A passage extends from the seat to its 
end ; and a thin diaphragm closes its outer end. A 
valve-stem baving a coned shonlder engages tbe coned 
seat; and a squared end simultuneously engages the 
diaphragm ahout a bole tberein ; and a point or pin 
enters the bole so as to clean the aperture of all sedi
ment and leave tbe latter clear for the escape, of the gas' 
when the valve is opened. 

INCANDESCEN T- M ANTLE SUPPORT.-ALBERT 
S. NEWBY, Chanute, Kans. Tbe main object of tbis in. 
vention is the provision of a mautle wbich is already 
hung upon its support so as to avoid the difficulty and 
the danger to the mantle of endeavoring to hang it 
to a separate support. The mantle and the snpport 
are furnished together, it being necessary only to insert 
the lower end of tbe mantle support witbin a socket 
to secure it in place upon the burner. 

INCANDESCENT GAS-BURNER. - ALBERT S. 

NEWBY, Channte, Kans. The inventor bas devised a 
cap whicb can be applied to ordinary burners so tbat 
tbey may use a larger mantle tban that beretofore em
ployed, thus inc.reasing the illuminating power of the 
lamp. To secure t.his result. tbe cap is slipped over 
tbe upper end of the tube which supplies the mixture of 
aIr and gas, the cap being enlarged at its upper end so 
as to spread the flame more and accommodate a large
sized mantle. 

Desi&,ns. 

WALL-PAPER.-HARRY WEARNE, Rlxbeim, Ger
many. The leading features of the desi!!ll are a medal
lion npon wbich a cupid is pictured, a floral wreath sur
rounding the medallion, a basket of flowers. and a me
dallion between tbe basket and tbe wreatb, tbe hitter 
medallion being decorated with a quiver, bow, and flam
beau. 

CHILD'S PLATE.-JAMES H. STRUGNELL, Toronto, 
Canada. The bottom of tbe plate bas a flange and a 
downwardly and outwardly cnrved rim. The plate, by 
reason of this construction, callDot be overturned. 

NOTE.-Copies of any of these patents will be furn
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and daie 
of this paper. 

NEW BOOKS ETC 
THE NAVAL W O RDBOOK. Ein svstem-

ati8�hes W oel-terbuch marine-tech
ni8cher Allsdruecke i l l en�disher 
und deutscher Sprache. Von N. W. 
Thomas, M . A .  Kiel and Leipsic : 
Lipsius & 'l'i sch er. 1899. 12mo. Pp. 
14(t Prit'e $1. 

The need of a I(ood dictionary of German-English 
nautIcal terms has long been felt;  and tbe Iit.tle book 
wbich Mr. Thomas has compiled is therefore to be re
garded with more tban usnal favor. An alphabeti
cal arranl(ement of terms is perhaps to be preferred to 
the classification of parts adopted in the dictionary ; bnt 
the usefulness of tbe book II' tbereby not impaired. 

H A NDBUCH DER INGRNI RURWISSEN-
S C H AF'I' l<� N .  Z wei ter Band : Der 
Brueckenbau. H eransg-egeb(> u V(>n 
Th. IJa ndsberg. Dritte vermehrte 
A nfiag-e, Leip�ic : Wilhelm R n gel
omn n .  1899. A l I laH quarto. B06 i l
l ustration s  and 30 plates. Pp. 578. 
PI'ice, paper $8 . 

The admirable first and second editions of the " Hand
buch der Ingenieurwisscnschaften. "  so ably 8upcrvisf!d hy 
Drs. Schaffer and None, of the Tecbnical High-School of 
Darmstadt, are so weB known to mOBt engineers, that an 
extensive review of this third edition is perhaps unne
cessary. Prof. Landsberg in the new edition has shown 
himself fully �qual to the t.isk of directing a work whicb 
In its scope and tborougbness can be truly termed monu
mental. The third edition, revised and enlarged, wm un-
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doubtedly take its place amonl( tbe authoritative books 
on engineering, 

LEXIKON DER METALL-TECHNIK. Red i 
girt von Dr. Josef Bersch. Parts 11-
15. Vienna :  A. Hartleben . 1899. 
Each part 70 cents. 

DIE MODERNE CHEMIE. Eine Schi lder
unge n <ler cheruischen G rossindustrie. 
Von Dr. W i lhel lll HE'rsch.  Parts 11-
15. Vienna :  A. H a r tle ben. 1899. 
Each part 70 cents. 

Botb of these works have at various times been noticed 
in this colUmn. 'I'be last installment of each is num
bered 15. The "Lexikon der Metall-Tecbnik" is nearing 
completion ; the ..  Moderne Cbemie " has still to run 
tbrough fifteen additional numbers. 

EVOLUTION DU CARBONE ET DE L' A ZOTE 
DANS LE M ONDE VIVANT. Par P. 
Maze . Paris : Georges Carre et C . 
Naud. 1899. 121l10. Pp. 110. Cloth 
$1. 

Tbi. little volnme on carbon and nitrogen bas been 
written with a care w blch would do credit to a work 
more pretentious. The descriptions of cbemical reac
tions, of analyses. and experiments are cbaracterized by 
a clearness wbich is indeed refresbinl(. W!l bave before 
had occasion to notice the scientific publications of 
Messrs. Carre et Naud. It must be confessed that 
the standard of the earlier scientific works has been 
weli maintained. 

THE ROYAL NAVY LIST DIARY AND 
NAVAl, HAND B O O K  FO R 1900. Lon
d on : W itherby & Com pan y , 326 
High Holborn . Pp. 609. Price $1. 25. 

This, the third year's issue of this admirable band 
book, is characterized by the general excellence which 
marked its predecessors. The diary portion is arranged 
to give a whole page to a day and is fnrnished with 
separate index. memoranda, etc., schedules for recording 
all ports visited, and complete schedules for recording 
drills, etc. , and making np official returns. In tbe letter· 
press are a calendar of notable naval events ; an obituary 
for the year Rnd a list of the Henevolent Funds and 
Institutions of tbe Royal Navy. Among the original ar
ticles is one on the Naval Progress of the year. whicb IS 
the best of the kind we bave read for some time past. 

SOCIAL LIFE OF SCOTLA ND IN THE 
EWHTE H: N 'I'H CENTURY. By Henry 
Grey Gra ham . London : Adam & 
Cha

'
rles Black. New York : The 

Ma(' lu il lan Com pan y . 1899. 8vo. 
2 vols. Pp. 520. Price $7. 50. 

The eigbteenth century is considered by many to be 
the most interesting in tbe Christian era, largely on ac
cOllnt of precisely the same social events as are chronicled 
in these schoiarly volumes. Probably no period was so 
quietly event.fnl in sbaping the fortunes and character 
of Scotland as this century. The striking incidents of 
the period and the routine of town aud conntry life all 
have their place in  the readable and handsomel.y printed 
pages. Those wbo are fond of in t'ormation regarding 
either men of the period or manners cannot fail to 
draw valuable knowledl(e from tbese admirable volumes, 
for no phase of tbe subject seems to bave escaped the 
anthor. 

A BRIEF HIS'I' O RY OF THH CITY OF NEW 
Y O RK. By Charles B. Todd.  N e w  
York : American Book Compa ny. 
1899 . 16mo, cloth. Pp. 299. Price 
75 cents. 

It is a mOBt admirable idea to inculcate in the young a 
love for the history of some city. Tbe bistory of a coun_ 
try is somethmg general, wblle that of a city is concrete. 
No cities save perhaps Rome, London, and Paris repay 
study as well as New York with its qnaint memories of 
Peter Minuit, Wouter Van TWlller, Wilbelm Kieft, Peter 
Stuyvesant and otbers. Tbis little book is a most ad
mirable one, and its field of usefulness should not be 
allowed to hecome restricted to the schoolroom ; it can 
be read by any one with botb pleasure and profit. 

BEASTS. THUMB N AIL STUDIES IN 
PETS. By Wardlaw Kennedy. Lon
don and New York : 'l'he Ma�mi l la.n 
Compan y . 1899. Square 12mo. Pp. 
152. Price $1, 50. 

This is one of the most delightful books npon ammals 
that we have seen for a long time. It is a most curions 
and interesting book, and tbe illustrations are most de
sirable. It gives attractive pictures and anecdot�s of 
" Pharaoh," which was bronght from the Nile in the ef'g 
and batched over a spirit lamp. The comical antics of 
this animal are second ooly in interest to tbe remarkable 
antics of tbe pet armadillo and an Indian mongoose. It 
is a book which we could recommend for the use and in
struction of tbe yonng wbo are interested in 
history. 

natural 

AN O UTLINE 
W ARMING. 
New York. 
Price $1. 

OF V E N TILATION AND 
B y  Will iam J. Bald win, 

1899. 18mo. Pp. 70. 

The author is a well known expert on beating. and tbe 
information given in the little book is in concise form. 

ETUD E S  SUR LES FOURMIS, LES GUEPES. 
R'I' LES A BEILI,ES. Note 18. Aig-ui l 
Ion  de l a  M y rlll ica rubra. Apparel l 
de fermeture de la gland e a venin.  
Pal' Charl es .J anet. Parb : Georges 
Carre et C. Naud. 1899. 

EXTRAITS DES MEMOJRES D E  LA SOCIETE 
ZOOLOGIQUE D E  FRA NCE. Sur Jeti 
N erfs ('ephal iq ues. les Corpora Alla.ta . 
et Ie T(>ntori u lll de la Fourm i. Par 
Charles Janet. Three plates. Paris. 
1899. 

EXTRAI'I' D E S  M EMOIRES DE LA SOCIETE 
ZOULOGIQUE DE FRA NCE. Etu des 
�llr It's Fourmi�, les Gui3pes. et les 
Abpi l les. Anatomie dll Corselet de 
la M v rlll ica Rubra Reine. Note 
1 8. pitr C h a rles Janet. One plate. 
Paris:  Georges Carre et C. Naud . 
1899. 
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line jor each insertion ; about eiaht words to a line. 

Advertisements must be received at publication office 

as early as Thursday momilng to appear Vn the foUow

ing week's issue. 

}larine Iron Works. Chicago. Catalogue free. 

]for mining engines. J. S. Mundy, Newark, N. J 

.. U. S." Metal Polish. Indianapolis. Samples free. 

Yankee N otiOllS. Waterbury Button Co .• W aterb'y, Ct. 

Machinery designed and ' constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts. : N. Y. 

Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Photographs Recent Eclipse of Moon ; four "iews 50 
cent!'!. I.lantern slides, two views for 50 cents, mailed. 
Hr. Wm. R. Brooks, Geneva, N.  Y. 

IlT Mach inery for R.R. contractors. mines, and quar
ries , for hoist;,ing, pumping, crushing, excavating, etc., 
new or 2d-hand. Write for list. WillIs Shaw, Chicago. 

The celebrated U Homs by-Akroyd " Patent Safety Oil 
J-t�Il�ine is built by the De La Vergne Refrigerating Ma· 
chine Company. Foct of East 138th Street, New York. 

The best book for electrICians and beginners in elec
tricity is . .  Experimental SCience," by Geo. M. Hopkins. 
By mail, $4. Munn & Co . .  publishers, 361 Broadway, N. Y. 

IT Send for new and complete catalogue of Scientific 
and other Books for sale by MUnn & Co. , 361 Broadw ay . 
New York. Free on application.. 

HINTS 'fO CORRESPONDEN'fS. 

Names and A dd " ess must accompany all letter. 
or no attention will be paid theret{). This is for OUi 
information and not for publication. 

Il e ferences to former articles or answers should 
give date of paper and page or number of question . 

I nq u iries not answereo in reasonable time should 
be repeated : colTt!spondents will bear iu mind thai 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each must take his turn. 

B II yer .. wishmg to purchase any article not advertise{! 
in our columns will be furnished with addresses of 
houses manufacturin� or carrying the same. 

Special \V rit t e n  I n for"l a t i o n  on matters oj 
personal rather thau general interest cannot be 
expected without remnneration. 

Sclenti li c  A meric a n  S u p p l e m ents referred 
to may be had at the office. Pnce 10 cents each. 

Boo k" referred to promptly supplied on receipt 01 
price. 

lll i neral .. sent !.or examination should be distinctl� 
marked or labeled. 

(7787) R. E. W. asks :  1 .  Could a 1 10 
volt direct current be used in the Thompson-Tesla coil 
described in SUPPLEMENT, No. 1087, by putting on an an· 
tomatic circuit breaker operated by the magnet of the coil 
or wou ld it be necessary te change the direct current into 
an alternating current ! A. Yon can use a 110 volt direct 
current to run an iuduction coil, but it should be con
trolled by a resistance box, sO that only perhaps 30 to 60 
volls may be broken by the cirenit breaker. 2. About 
how many amperes would it take to run the above coil 
proper, usin� a 110 volt direct circuit ? A. The amperes 
will vary with the adjustment of the rheostat. Begin 
with the resistance all in and turn out resistance til l  the 
tube is properly energized. It may req uire four to ten 
amperes. An X-ray tube reqnires more current as the 
vacunm ris"s in it. 3. Why is the 2-inch iron pipe 
slotted ? A. To prevent the eddy currents which would 
circuiate around a tube heating it unduly. 4. In the 
secondary of the high tension transformer, about how 
many pounds of wire will be Iequired for each of the ten 
sections ? A. About four pounds per coil are required . 
5. Could the air gap in the high frequency coils be filled 
with any substance such as paraffine or sealing wax ? 
A. Yes. Paraffine oil is the best substance to be u sed. 
6. Would you mention one or two SUPPLEMENTS in 
which I could find articles ou an induction coil tu be 
operated by a 110 volt direct current and givin� a 3 or 4 
inch spark ? A. We bave no plans for such a coil. 
Bonney's H Induction Coils, " price $1 by mail, will give 
you the information you need. 

(7788) C. H. writes: In mauy places 
now er is used to run mills in the daytime. Can power 
be put into the storage battery and used to help out at 
night to light the streets and dwellin�s? Can it be done 
from a direct current 110 volts, and what loss would this 
be in storing electric power, also the expense of a bat
tery that could be used 5 hours. and what could be got 
from it on the iucandescent lamp ? A. The SCIENTIFIC 

A1IERICAN has had a great many articles on this matter. 
It is easily possible to charge a storage battery bv day 
w hen a mill is rnnning and use the electricity from it in 
tbe night when the mill is shut down. Each installa

tion of this sort differs from others, and we cannot give 
any instructions so that a man not an expert in electri

cal work could put the machinery and lamps in place. 
An engineer should be employed to oversee the work 
and to determine what shall be done. He will give 
fi�ures of cost which will differ in different places. The 
cost will be more than for oil or gas. 

(7789) H. P. J. asks : Could you g'ive a 
formula for sometbing that will really preven t mildew in 
sails ?  A. Dissolve 1 pound zinc sulphate in 40 �allons 
water, and then add 1 pound sal soda. When dissolved. 
2 ounces tartaric acid are added. This holds the partially 
separated zinc carbonate without neutralizing the excess 
of alkali used. The canvas, etc., should be soaked 
iu this solution for 24 hours, and then dried without 
wrin�ing. 

(7790) C. A. R. asks : Can an Ys b orse 
power electnc fan be operated by electric bell batteries, 

and how many hatteries will it require ? A. Tbe number 
of cells required to run an eighth horse power electric fan 
depends upon the voltage for whICh the motor was 
wOllnd . This is marked on the motor somewhere. To 
find the number of cells, divide the voltage by the voltage 

i ,ieutift, �tutri'lu. 
of one cell .  If by electric bell batteries you mean dry 
cells. it will not be possible to run a fan for any length 
of time hy them. 

(7791) R. F. P. writes : In answer to 
query number 7758, I would say that he may flnd a de
scription with illustrations and working drawings for the 
building of a telegraph sounder, as well as several other 
electrical instruments, in Trevert's " Experimental Elec

trIcity," price 85 cents by mail. 
(7792) W. H. T. writes : 1. I am about 

to construct a sectorless Wimshurst machine. and would 
like to know a few facts about the revolving glass disks, 

and ask a few questIons. Two disks, which are 18 
inches in diameter and composed of double thicknesses 
of window gllllls, are pierced centrally with a M of an 
inch hole ; would a fixed iron Hpindle, � of an inch in 
diameter, be sufficient to support the weight of the glass 
disks ? I intend to have the spindle fixed and at least 12 

inches long, the glass disks attached to wooden bosses, 
which are also pierced centrally with a hole M of an 
inch in diameter. the pulleys for the rotation of the 
plates being also attached tu bosses. Am I right ? A. 
We should advise a much lar/(er spindle than one'M inch 
in thickness upon which tu run the plates of a Wimshurst 
machine. So thin a rod will vibrate and bend, and the 
parts which turn upon it will wear much fasler than they 
will upon a larger bearing. You had better make the 
spinndle a8 thick as %; inch . 2. How large in diameter 
should the bosses be, so as tu have enough surface for 
the cemen t to act, so as to occasion no danger of the 
wooden boss and the glass disk separating when re
volving at an ordinary speed ?  A. The bosses may 
well be 3 inches in diameter. 3. Would it be hest tu 
give the glass disks and also the /(lass supports a coat of 
thin shellac? Would it increase the efficiency ? A. A 
coat or more of shellac will prevent the wood from ab
sorbing moisture and so benefit it. 4. Would a muchme 
of this size have sufficient length of spark and output 
to produce the X. rays in a suitable tube ? A. A ma
chine with 18-inch plates will energize a small X -ray 
tube. 5. I have read from some papers-I can't remem
ber the name-that a fluorescent screen for X-ray work 
can be made by coating a piece of cardboard with glue 
and then sprinkling white oxide of zinc on it. Is that 
true ? A. No. The fluorescent screen should be made 
of calcium tungstate. 6. Is there any place where I can 
procure a vacuum tube similar to the ones used by Mr. 
D.  McFarlane Moore in his system of vacuum tube 
illumination ? A. Dealers in X-ray apparatus can make 
lon� vacuum tube for you . You could not probably find 
these tnbes in market. 7. I would like to know the volt
age (approximately) of a spark in air nnder normal at
mospheric conditions, 1 inch in length ; also, one of 8 
inches ? A.-

Volts. 
Spark between points, 1 inch . . . . . . . . . • . . .  20.000 
Spark between points, 8 inches. . . . . . . . . . . . • • • • • •  87,000 
Spark between points, � inch spheres, 1 inch . .  , 22,000 
Spark between points, � inch spheres, 8 inches . .  95,000 
Spark between points, l1! inch spheres. 1 inch . . . •  31,000 
Spark between points, l1! inch spheres, 8 inches . .  95,000 
Spark between poiuts, 1 iuch spheres, 1 inch . . . .  44.000 
Spark between points, 1 inch spheres, 8 inches . . .  99.000 
Spark between points, 2 inch spheres, 1 inch • . • • . .  51,000 
These numbers are given from actual measurements by 
Steinmitz, with an alteruator. 

(7793) A. F. J. asks : 1. Can I l ift an 
iron weighing 500 pounds from a well 80 feet deep with 
a magnet on an alternating current ?  A. You cannot 
make a lifting magnet with an alternating current. A 
direct CHrrent must be employed. 2. Would an iron ball 
weighing 1 ,000 pounds sink to the bottom of the ocean 
say at a distance of 2 miles? A. A piece of iron of any 
size or weight will sink to the bottom of the ocean, no 
matter how deep it is. if it is put into the water. 

(7794) J. M. C. writes : Please describe 
an alternating current, i. e., does an al teruating current 
flow in one direction only, or does it How alternately in 
one direction and then in the other ? A. The latter. 
The word " alteruating " implies that �ort of motion. 

(7795) J. R. McC. wl'ites : I started to 
make the induction coil de.c;ibed in " Experimental 
Science, " but cannot get any No. 36 copper wire. Could 
I obtaiu as good results by using No. 24, which is th� fin
est I can obtain here ? A. No ; yon may not use No. 24 
wire in place of No. 36 in an induction coil, and get any 
results worth having. With the larger wire you will 
have on ly r. as many turns in the coil as with the finer. 
and about ,t. inch spark, which is not worth making a 
coil for. 

(7796) A. A. A. asks : 1. How qu ick and 
how accurate, and what is the present means of determin_ 
ing rallges of 5 or 6 miles betweeu vessels at sea ? I might 
offer Eomething to ascertain the distance (within a few 
feet) in less than 15 seconds at distances of from l1! to 10 
miles. A. Various forms of range-finders are in use. They 
usually depend upon the solution of a triangle, where base 
is a base line of known length on the ship. and whose base 
angles are the angles observed between the line and the 
distant object. The accuracy will depend upon the dis
tance of the object, being less the greater the distance. 
2. Has aluminium ever been used in the place of silk for 
covering hydrogen gas bal loons ? Its weight being 2000 
times that of air, could it be nsed as a covering in a 
bal loon of 8-foot diameter which would require alumin
ium of about 1·100 of an inch thickness, and what wonld 
the strength and impermeability be compared to silk? 
A. The weight would be about 27 pounds, and tbe aln
minium would be more impervious than the silk though 
not so strong. 

(7797) J. L. asks : 1. Can you let me 
kuow a scientific way for testing the vitality of wheat ? 
A. Plant the seed to be tested in moist soil in a flower 
pot to the same depth as in the field. Keep the flower 
pot at a temperature not exceeding 80°'. Under tbese 
conditIons the wheat will germinate if any vitality re
mains in it. 2. How deep wou ld I have to go into the 
earth to reach one degree hotter in the surronnding at
mosphere ? A. The depth of the stratum of no change 
of temperature during the year varies with the latitnde. 
At the equator it is only a foot or two below the surface, 
in middle latitudes it is about 60 feet, and in the '

Arctis 
regions iUs probably 100 feet below the BurfllCe of the 

earth. At your place you will have to go down probably 

70 feet to reach thc place where the temperature is the Bung hole fitting, W. Homann . . . . . . . . . . . . . . . . . . . . . 640,28/i 
same all the year through. Below this level the tem- ���y;,t"�����f: ��l�.I

l:i�i�u��r�.
er: : : : : : : . : : : : : : : : : : : :  t8:im 

perature rises as one descends at the rate of 1° for a de- Hunter. See Oil burtler. 
scent of from 30 feet to 90 feet. This difference is due Butter plate and wrapper, combined , M. L. Horn· 

iIlg. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  640,287 
to the material of the earth. If it be a good conductor of Button. W. H. Lease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,476 

heat the distance is greater than if it be a poor conductor ����g�: ����� �i.�M�����·::::::::::::::. :::::::::. : l!iS:� 
of heat. The average distance js 53 feet tu produce a I �:�i��t�°J3.rc�e,�: ��lwJ�lJerwood·::::::. : : : ·:::::. : :  :lt8:� 
rise of 1°. Cable term inal , J .  N. Byers . . . . . . . . . . . . . . . . . . . . . . . . . . 640,5H2 

Cable term inal, W. Callahan . . . . . . . . . . . . . . . . . . . . . . . .  640,533 
(7798) A. H. Y. asks : What ought it to 

cost for runnin/( 500 volt l1! horse power moter from elec

tric railway service line, motor running 1O� hours a 

month witI!. about M horse power resistance or load ? 

Company charges 10 cents per 1,000 watt hour. with 5 

per cent for cash in limited time after first of month. A. 

We reply tu your iuqniry as to what you onght te pay for 

current for your motor that it is not apparent that you 
are being overcharged. Motors often take more current 
than they are supposed to take. We have seen a motur 

nsing its full current Illl rated when it was running with 

no load. If you put an ammeter in circuit, you can find 

what current you use and can tell what your bills ougltt 

to be. 

(7799) M. B. T. writes : I bave a primary 
coil 12 inches long, 2 inches soft iron wire core, 2 layers 

No. 12 B. & 8. wire 260 turns. Could I make about a 4 
or 5·inch spark coil with ordinary magnetic interrupter, 
and what wire would be best for the secondary. Could 
I make it with No. 34 double cotton covered wire woulld 
with proper insnlating precautions, or would some finer 
wire be more economical ? A. We should advise large 

dimensions for a 5-inch induction coil. You should also 
use a finer wire than No. 34 for the secondary. Use silk 
covered wire. You would better get Bonney's Induction 
Coils, price $1 by mail, and follow its directions with 
carl'. 

(7800) S. H. L. asks : Is there any shade 
of color that cannot be detected by the eye that can be 
seen through colored glasses ? Elaid colors to be on 
colored paper. A. It Is possible that such a colored glass 
might be found. though we have not seen any reference 
to any such discovery. There are numerous snbstances 
which can be put on paper VI hich will become visible 
when light of the proper color falls npon the paper. 
These are fluorescent slIbstances. You will find the�e 
described in Wright's Light, price $2.00, and in Wright's 

Optical Projection, price $2.25. 
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for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
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all foreign countries may be had on application, and per
sons contemplating- the securmg of patents. either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SmF.NTIFIC AMERICAN, 
361 Broadwav. New York. 

Calculating device, R. Naish . . . . . . . . . . . . . . . . . . . . . . .  640,584 
Camera, photographiC, �'. W. Livermore . . . . . . . . . .  t:i4O.677 
Can. See Oil can. 
Can filling macbine, W. Gebhardt . . . . . . . . . . . . . . . . . .  640.375 
Can opener, H. O. Anton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,255 
Canal, pleasure, P. Boy ton . . . . . . . . . . . . . . . . . . . . . . . . . .  640,439 
Car body bolster, R. W. Oswald . . . . . . . . . . . . . . . . . . . . . 640.691 
Car body bolster. M. B. Schaffer . . . . . . . . . . . . . . . . . . . 640,327 
Car brake, E. F'. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . .. 640.368 
Car coupling, W. F'. Richards . . . . . . . . . . . . . . . . . . . . . . . . 640,225 
Car, dumping'. A. Torrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.337 
Car side bearing, S. P. Bush . . . . . . . . . . . . . . . . . . . . . . . . .  640,26'7 
Car starter or mover, G. D. Howell . . . . . . . . . . . . . . . . . . 640.227 
Car wheel. boltless steel tired, W. W. Snow . . . . . . .  640,425 
Cars or locomotives, device for rep]acing derail-

ed, J. B. N ewton. . . . .  . . . .  . . . .  . .  . . . . . . . . • . . . . . . . . .  640,311 
Carbureter. E. D. Parrott . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,695 
Carriage, child's, J. K. Gerrich . . . . . . . . . . . . . . . . . . . . 6tO,I93 
Carton or packing box, Ii'. Danzenbaker . . . . . . . . . . .. 640,451 
Cartridge loading apparatus, G. }i]. Standish . . . . . . . 640,496 
Cash register, F. W. & G. S. Decker . . . . . . . . . . . . . . .  640,181 
Caster, W. 1. Stilwell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,499 
Cellulose by suJfite process, obtaining useful pro-

ducts from liquors resulting from manufac-
turing, C. D. Ekman . .  . . . . . . . . .  . .  . . . . . . . . . . .  . . .  640,186 

Chain making machIne. D. Roche . . . . . . . . . . . . . . . . . .  640,591 
Chair. See Combination chair. 
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Chock, moormg and towing, D. E. Ford . . . . . ... . . . . .  640,552 
Choke bore forming device. A. G. Adelman . . . . . . .  640,518 
Chute feet mechanism. coal, F. H. Emery . . . . . . . . .  640.549 
Clamp. See Rope clamp. 
Clamp, J. L. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,500 
Clasp. See Garment clasp. 
Cleaner. See Flue or stovepipe cleaner, 
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Clothes line reel, C. P. Wilkinson . . . . . . . . . . . . . . . . . .  640,342 
Clothes wringer, W. T. Bradley . . . . . . . . . . . . . . . . . . . .  640,440 
Coal bit, J. J. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,481 
Coaster and truing gage, combined, T. E. Ward· 

well. . . . .  . .  . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.607 
Coating oxidizable metal wire with gastight coat-

ing, �o. O. Schott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  640,419 
Cock and faucet. and means for diminishing waste 

t herefrom, R. H. Staples . . . . . . . . . . . . . . . . . . . . . . . . 640,497 
Coin freed apparatus, G. Igersheimer . . . . . . . . . . . . . . 640,202 
Coin receiving, sorting, and indicatmg machine, 

E. Moriarity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f>40,68H 
Coin receptacle, I. B. Abrahams . . . . . . . . . . . . . . . . .  640,435 
Combination chair, Y. W. Rogers . . . . . . . . . . .  640,322, 640.32H 
Cooking utensil, W. A. Van Deusen . . . . . . . . . . . . . . .  640.605 
Copy holder, O. R. Winslow . . . . . . . . . . . . . . . . . . . . . . . . 640.347 
Corner bead for plastered walls. W. �'. Parker . . . .  640,409 
Cor
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Coupling. See Air brake coupling. Car coup-
Jing. Hose coupling. Pipe coupling. 

Crank wbeel, D. Sanfork . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,594 
Crate, shipping, R. I. Stewart . . . . . . . . . . . . . . . . . . . . . . . .  640,601) 
Cream separator. centrifugal, J. J. Berrigan . . . . . 640.358 
Cream separator, centrifugal , C. L. Kneeland . . . . .  640,572 
Crib for buiJding piers, wans, etc., J. G. Haentges 640,377 
Culinary roaster. T. M. ]�ynch . . . . . . . . . . . . . . . . . . . . .  . 
Cultivator. M. & A. Sattley . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cultivator. C. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cup. See Drinklng cup. 
Curtain fixture. J. P. Kane . . . . . . . . . .  ' . . . . . . . . . . . . . .  640,662 
Curtain pole, W. H. & C. W. White . . . . . . . . . . . . . . . . . 640.723 
Curtain stretcher, W. A. Mayr . . . . . . . . . . . . . . . . . . . . . .  640,214 
Cut of. rain water. J. Boutin . . . . . . . . . . . . . . . . . . . . . . . . 640,266 
Cutter. See Band cutter. Cloth cutter. Hoof 

cutter. Paper cutter, Rotary cutter. 
Desk, writing, G. H. Rogers . . . . . . . . . . . . . . . . . . . . . . . . .  640,226 
Die. Automatic adjustable die. Wire coiJing 

die. 
Die stock. C. Dilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.639 
Dish washer, C. H. SterlIng . . . . . . . . . . . . . . . . . . . . . . . . . .  640,428 
Display raCk. carpet, W. Eley . . . . . . . . . . . . . . . . . . . . .  f>40,187 
Distance finder, R. L. Marshall . . . . . . . . . . . . .  , . . . . . . . .  640.679 

INDEX OF INVENTIONS Distillation of hydrocarbons. apparatus for con-
tinuous fractional, H. A. Frasch . . . . . . . . . . . . . . . . 640.292 

For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JANUARY 2, 1 900. 

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

I See note at end of list about copies of these patents.' 

Adjustahle limi� �age, J. D. Cox. Jr . . . . . . . . . . . . . . . .  640,44§ 
Air brake couphng, automatIC, G. J. Netter . . . . . . . 640,40" 
Air drying apparatus, A. rr. Perkins . . . . . . . . . . . . . . . .  640.318 
Air moistener, W. B. S. Whaley . . . . . . . . . . . . . . . . . . . .  640,340 
A ir propeller. A. Duffner, Jr . . . . . . . . . . . .  . . . . . . . . . .  640,184 
Air sterilizing', drying, and cooling system, Per· 

kin. & W eber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.320 
Alarm system, acoustic, C. Coleman . . . . . . . . . . . . . . .. 640.273 
Amidobenzaldehyd, making, Homolka & Stock . . .  640,564 
Anchor, foldin�. W. Mc BrIde . . . . . . . . . . . . . . . . . . . . . . . 640,360 
Anilin compounds, making amIdobenzyliden , 

Homolka & Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,563 
Animal catching and holding implement. J. S. 

HoIland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.199 
Animal trap, C. A. Wever . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,244 
Apple juice, making concentrated, C. Graef . . . . . . . 640,289 
Auger. earth, P. Hesselius . . . . . . . . . . . . . . . . . . . . . . . . . .  640.65, 
Automatic adjustable die, F. H. Stahl . . . . . . . . . . . . . . 640,5U6 
Bag. See Paper bag. 

fl:fig:, W:�l��f��.'. �'. :��. �i
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Band cutter and feeder, W. Morley . . . .  . . . . . . . . . . . . 640,684 
Bar[:��'J�

i
��� .°:ia�l�V��.���: . ����:.���� . .  ��� . . �.��.�. 640,524 

Batter mixer, R. R. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,369 
Battery electrodes, fuses. etc . •  connector for. W. 

Mills . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 640,479 
Battery element, electric, F'. R. Wiley . . . . . . . . . . . . . . 640,727 
Bearing, anttfriction, M. C. Merker . . . . . . . . . . . . . . . .  640.397 
Bedstead brace and tigbtener, E. Attaway . . . . . . . .  640.250 
Beehive. 1'-"'. Danzenbaker . . . . . . . . . . . . .  , . . . . . . . . . . . . . . 640,6.)6 
Bell, bicycle pedal, A. M. Soutba.rd . . . . . . . . . . . . . . . . 640,712 
Bell fastener, J. M. Cavins . . . . . . . . . . . . . . . . . . . . . . . . . .  640. 177 
Bevel. G. L. Griswold . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . .  640,194 
Bicycle, E . .E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,574 
Bicycle, R. A. Merrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fj40.&-!O 
Bibycle brake, J.  F. Moeu . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,681 
Bicycle crank shaft, C. Gorman . . . . . . . . . . . . . . . . . . . . .  640,649 
Bicycle driving mechanism, J. W. Rogers . . . . . . . . .  640,702 
Bicycle handle bar, J. Tracy . . . . . . . . . . . . . . . . . . . . . . . . 640,241 
Bicycle lOCk, C. H. Masten . . . . .  . . . .  . . . .  . . . .  . .  . . . .  . . 640,297 
Bicycle lock and wrench. com bin ed, L. IJ. Powell 640,221 
Bicycle pump. pneumatic, J. List.er. . . . . . . . . . . . . . .  640.676 
Bicycle rack, F. R. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,433 
Bicycle saddle, J. C. F'leming. . . . . . . . . . . . . . . . . . .  . . . .  640.373 
Bicycle saddle post, J. B. L. McKenzie . . . . . . . . . . . . . 640,483 
Bicycle seat posts and handle bar posts, clamp-

ing device for. E. 1..1. I .. owe . . . . . . . . . . . . . . . . . . . . . . . 640.304 
Bicycfe support. J. Bootb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,614 
Bicycle support. A. E. Conti . . . . . . . . . . . . . . . . . . . . . . . . . 640,631 
Bicycle support, W. H. Hart, Jr . . . . . . . . . .  640,379 to 640.334 
Bicycle support, J. P. Hobart . . . . . . . . . . . . . . . . . . . . . . . 640,468 
Bicycle support. V. A. Pernot . . . . . . . . . . . . . . . . . . . . . . .  640.487 
Bicycle umbrella attachment, F. J. Converse . . . . .  640.446 
Bicycle wheel, Berg & Nilson . . . . . . . . . . . . . . . . . . . . . . .. 640.174 
BIlliard cushion, G. Kern, (reissue) . . . . . . . . . . . . . . . .  11,799 
Bit. See Bridle bit. Coal bit. 
Blackboard support, J. S. McClung . . . . . . . . . . . . . . . . 640,687 
Boat, C. H. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,232 
Boiler. See Steam boiler. Water tube boiler. 
Boiler, G. H. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  640,545 
Boiler furnace, steam, G. E. Wilder . . . . . . . . . . . . . . . , 640,726 
Boiler ga!(e. steam , J. T. Forgey . . . . . . . . . . . . . . . . . . . .  640,189 
Boiler stay bolt, steam, F. W. Johnstone . . . . . . . . . . 640.661 
Bolster. R. W. Oswald . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . •. 640,313 
Bolt. See Boiler stay bolt. 
Bonnet. F. E. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,720 
Book packing and shipping case, combined, H. P. 

Parmelee. . . .  . . . . .  . . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  640.315 
Book stitching machine, F. P. Rosback . . . . . . . . . . . .  640,417 
Boot or shoe attachment, D. W. Perry . . . . . . . . . . . .  640,317 
Hottle, non·refillahle, V. Cruser . . . . . . . . . . . . . . . . . . . . 640,275 
Bottle, non-refillable, E. �'reese . . . . . . . . . . . . . . . . . . .  640,461 
Box. See Junction hox. Match box . Paper 

box. 
Box machine, G. A. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . 640,171 
Box machine. W .  H. Wussow . . . . . . . . . . . . . . . . . . . . . .  640,249 
Bracket. See Lamp bracket. Shade bracket. 

Window bracket. 
Brake. See Car brake. 
Bridle bit, B. Allen, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 640,619 Bucket and lid holder, H. B. Shaw . . . . . . . . . . . . . . . . .. 640,331 

Door, vertical l y  adjustable barn , B'. Hering . . . . . . .  640.38& 
Downdraught kiln. H. A. W b eeler . . . . . . . . . . . . . . . . .. 640,246 
Drought equalizer. J. Rusk . . . . . . . . . . . . . . . . . . . . . . . . . .  640,592 
Dril l. See Grain drill. Rock drill. 
Drilling apparatus. high speed. E. Watel . . . . . . . . . . 640.431 
Drilhng machine, C. Schmidt . . . . . . . . . . . . . . . . . . . . . . . .  640,708 
Drinking cup, collapsible, 8. M. Royer . . . . . . . . . . . . .  640,418 
Drying and roasting furnace, vertical automatiC, 

J .  Stoveken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,715 
Drying kiln, F'. G. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.3m 
Dust cloth holder. W. F. �cbrey . . . . . . . . . . . . . . . . . . . . 640,707 
Dye. brown sulphur, O. Hansmann . . . . . . . . . . . . . . . . 640.559 
Dye vat, H. lIlgen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,203 
Electric cable terminal, W. L. Candee . . .. 640.363 to 640,365 
Electric currents. rate ind icator for, J. Harris . . . .  640,466 
Electric discharges, apparatus for prodUCing, M. 

Otto. . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,694 
Electric fu rnace. F. E. Hatch . . . . . . . . . . . . . . . . . . . . . . .  640,283 
Electric heater, F. Bam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,258 
}�lectric meter device, C. D. Haskins . . . . . . . . . . . . . . . 640.100 
Electric transformer, Packard & Wiswell . . . . . . . . .. 640,314 
E l ect.ric wire m olding or trough, H. Lee . . . . . . . . . . .  640,575 
Electrical apparatus, COin controlled, J. Patter· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.316 
lm ectrical distribution system , A. S. HubbRrd . . . .  640,565 
Electrical energy by alternating currents distri· 

buting, M. 1. PUpiiL . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  6�0,515 
Electrica] transmission by resonance Circuits. M. 

I. Pupin. , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . 640,511i  
Electrotype or stereotype block, E. L. Wilson . . . . 640.346 
Elevator. See Hvdraulic elevator. 
Elevator accumu'lutor, plu nger, G. H. Reynolds . . 640,589 
Elevator speed regulator. b ydraulic, W. W. Doo· 

l ittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e40,544 
Engine.- See Explosive eng-ine. Gas engine. 

HotaI'Y engine. Stearn engine. 
Engine cylinder. gas, J. W. Lambert . . . . . . . . 640,667, 640,6r.s 
Engine igniter. gas. C. R. Alsop . . . . . . . . . . . . . . . . . . . . 640,252 
"B�ngine ignition device. gas" G. \V. Lewis . . . G40,3H2, 64.0,395 
Engines. dru m attachment for traction, A. 1../. 

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,351 
Envelop, G. H. Randal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,489 
Explosive engine. G. W. Lewis . . . . . . . . . . . . . . 640,674, 640.675 
Explosive engine, J. A. 8ecor . . . . . . . . . . . . . . . . . . . . . . .  64.0,711 
Extension table. Curl & McAlllis . . . . . . . . . . . . . . . . . . . .  640.635 
Fan, cradl e  m otor, L. G Rogers et a1. . . . . . . . . . . . . . . 640.703 
ll'anlliIl,l! mill ,  P. Poyneer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,588 
Featbers into tubes, apparatus for compacting, 

C. T. '1'hompson . . . . . . . . . . . . . . . . . . . . . . . . . . ..  640,602, 640.719 
Feed water beater, r . . C. Lanpbear . . . . . . . . . . . . . . . . .  640.4,5 
Feeder, boIler compound, L. E. Jones . . . . . . . . . . . . . . 640.306 
Feeder, steam boiler. r:l\ G. Whitney . . . . . . . . . . . . . . .  640.434 
}l�eeding device, poultry. W. D. SmIth . . . . . . . . . . . . . . ti4.0.730 
Fence post , Spoore & Raub . . . . . . . . . . . . . . . . . . . . . . . . .  NO.2a5 
Fence weaving- implement. C. A. Taylor . . . . . . . . . . .  640,240 
ll'ences, tool for attaching stays to wire, Johnson & �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mD 
ll .... encing machine, wire, G. Schultz . . . . . . . . . . . . . . .  , . .  640.329 
}l�ellder, J. R. Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.700 
Fertilizer drier, J. F. Bussells . . . . . . . . . . . . . . . . . . . . . . . 640.628 
F°ilter, C. F. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,288 
Filter, J. D. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.665 
Filter, J. J. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.579 
Filter, C. F. Vogler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .. 640.721 
Fllter, elect.ric water. Teter & Heaney . . . . . . . . . . . . .. 640.335 
Filter. water, A. G. Sheak . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,421 
FIrearm, magazine. B. Burton . . . . . . . . . . . . . . . . . . . . . .  640.6:t7 
Fire escape, ....... H. A rnesen . . . . . . . . . . . . . . . . . . .  . . . . . .  43'1 
Fire escape l adder and water tower J. W. Fal l . . .. 045 
Fish 6bering machine. J. A. Stoddart. . . . . . . . . . . . . .  429 
Ir lue or stov�e pipe cleaner, A. A. Fradenburg. . . . .  190 
Fluid compressor. J. B. Sample . . . . . . . . . . . . . . . . . . . .  . 
Fly screen trap attachm ent. M. �j. Moyer . . . . . . . . . .  640.685 
Forceps. umbilhcal , E. V. Acheson . . . . . . . . . . . . . . . . . 640,517 
Fruit gatberer, O. A .  Norlund . . . . . . . . . . . . . . . . . . . . . .  640,435 
Furnace. See Boiler furnace. Drying and roast· 

ing furnace. Electric furnace. 
Furnace, J. W. Humpf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.228 
Fuse or cut out. electric, L. W. Downes . . .  , . . . . . . .  ()40,371 
Gage. See A djustable limit gage. Boiler gage. 

Water gage. 
Game apparatus, F. G. Slemmer . . . . . . . . . . . . . . . . . . . . .  640.42::; 
Game board , Minassian & Darling . . . . . . . . . . . . . .  : . . .  t140A01 
Garment clasp, E. D.  Hinkley . . . . . . . . . . . . . . . . . . . . . . .  ti40.ti58 
Garment hanger, J. F. Brock . . . . . . . . . . . . . . . . . . . . . . . .  64.0.616 
Gas analysis, apparatus for, G. E. Thomas . . . . . . . .  640.HOl 
Gas apparatus, acetylene, IJ. B. Bailey . . . . . . . . . . . . .  640.521 
Gas apparatus, acetylene, A. F. Gaienne . . . . . . . . . . .  640.646 
Gas apparatus, acetylene, L . •  r. Ruth . . . . . . . . . . . . . . . 640,705 
Gas. automatic pressure regulator and cut off for, 

'I'. H . •  J.  Leckband. . . . .  . . . . . .  . . . . . .  . . . .  . .  . . . . . . . . . 640,303 
Gas burners, support for globes, etc., of, J. H. 

Hood . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,659 
Gas engine, l<. W .  Lewis . . . . . 640,393, 640,394, 640,672, 640,673 
Gas engine, rotary, J. Straszer . . . . . . . . . . . . . . . . . . . .  . 
Gas generator. acetylene, E. Bournonville . . . . . . . .  
Gas generator, acetylene, O .  II.. Hampton . . . . . . . .  . 
Gas generater, acetylene. 11"'. J. Millington . . . . . . .  .. 
Gas igniters, manufacturing, L. Friedeberger . .  . . 

(Continued on page 8Q) 



30 I citutific �lUttitau. 
qas light.er. automatic. K. von Vietinghoff·Scheel 1>40.3.\0 
g:: i:�: �v.;\�1�STJ':::t,I�r. : ',',: : : ', : :  : -, : ', :',: �'.', : : : : : : : . : : : :  r�g:� 
Gases, capsule for compressed or Jiquetled. 1 1 .  
Gea�.Ul1;���l

i
·e·vei·;;iilir: :;: \.v: �l·cr{ec·"":"":::,,.·:

,
,.',-,,:.: :;!3:�� 

Generator See (�H!o' generator. 
Gig for woolen fabrics, I'fllSinl!, .1. Bailev . . . . . . . . . .  640 :j20 
Governor ut�acbment fur electrical u'pparatus, 

' 

Gov
s
���g�. J�!;io�s���t���l�: i.·j�ejlde·.· · · · · · · ', ..

.
.
.
.
.
.
.
.
.
. : :�8:�m 

��!:� ��:l:: ar.J\.v �\·�l\�J\�i:. ·.·.·. ·.·.·.·.·.·.·.·.·. · . . . . . . . . .... .. .. .. .. : �8:��� 
G l'uin separator. U. C. Beeman . . .  _ . . . . . . .  1l40.21il 
t �li�lr��·��

I
���¥!��i·n�·p�����.'t

d
�: ClerCY':::::::: ::.: g!8:� 

fiuns. running out spring for. Dawson & Buck-
Hal���lles: '�l�k'I'ng:"j: ·jacobsol;: .

.
.
.
. .

.
.
.
.
.
.
.
.
.
.
.
.
.. .. .. .. .. .... .. '. : 818:��!, 

i1:��1�6
s
�
e
��1,i�' tel�i" s�g���i��d ' i;ori,;\ble: ·W: · C: 640.2;{(i 

Ha;��
a
���

le
s'ee 'li��;ne'llt'baliie�: ' " . . .  - 640.334 

Harruw, W. M. Baker . . . . . . . . . . .  . 
l:laTTow. J. L. \¥are . . . . . . . . . . . . . . . . . . .  . . 
Harruw and clod crusber. S. Ernst . . . .  . 
U:�;::�:�: g��I�/1·e�u�J.sTf.�j.;1·Y : : : : " " .· " : : : :::::.: �g:� 
Harvester. self bindel', Steward & Rand . . . . . . . . . . . 640,59!.1 
Harvester. thresher. and bagger, combined '1'. 
Has�' f�ls���:�'r', 'j : '  i)av·y: : · · · · · · · · · · · · · · · . . . . . . . .  : � : :  �3:�¥ 
Hat, M. H .. M. Anderson. . . .  . . .  . . . . . . . . .  . .  . .  640.4:� 
Hat fastener. L. Anderson. . . . . . . . . . . . . .  fi40.25.'l 
�t��J

a
s�

t
:���i: �.' �et��s

n
e
s
n : : :  � : : : : :  .. : : : : : : : : : : : : : : .' : :  :a8:�t� 

Header and tbresher. combined, J. G. �vnlls . . . . . .  640,372 
Heater. See Electric beater. }teed water beater. 

'Vater beater. 
Hing'.e and cbeck. combined spring, J. W. CUl'l'ier fl40.178 

11ggL
cu

���
r 
r4�Ci�'g ��e;k: ' '\.\'himetree ·ho·ok: · · · · · ·  640.257 

Hook for books and eyes. J. E. Pearson. . . . . ... 1i40.6H7 
Horseshoe. naUless. W. Kondakov . . . . . . . . . . . . . . . . .  64U.aD!) 
Hos� coupling. A. C. Diebl. . . . . . . . . . . . . . .  . . 640. ti38 
House drop siding. M. E. Henderson . . .  . . .  &to.ofil 
Hydraulic elevator. P. J. Gilden. . . . . . . . .  . . .  G40.4lia 
Hydraulic motor. C. Hill . . . . . . . . . . . . . .  . . G41l.2S4 
{�� ���;� ?�::�:�: 'ii.'l'. ��l��·ln:::::.::::::::::::::: �8:�¥� 
Incandescent mantles. productIOn of, W. Saul-

mann.. . . . . . . . . . . . . . . . . . (i�O'::�2fi 
1��'�';,'ii.GB Dw B1"�.,\': �;: 'Co,;�oy . . . .  ;;t8:�� 
Ironing machine, E. Noren. . . . . . . . . . . . .  . . . .  640.312 
JaCk. See Lifting jack. 
Jar closure . .  J. L. & E. A. De Steiger . . . . . . . . . . . . . . .  G40,:l32 
Jars, etc., cover t'asteniug 1'or i·rUlt. 1. P. Doo-

little... . . . . . . . . . . . . .  . . . . . . . .  . .  . . .  640.182 
Joint. See rrile jOint. 
Junction box. 1'. J. Murpby . . . . .  . . . . . .  . 640.482 
Keyboard. adjustHble. D. }1'. Rankill. . . . . . . . . . .  . 640.223 
Kiln. See I)mvlldraullht kiln. Drying kiln. 
Knife. See Chee�c knife. 
Lacing hook. H. O. \Vllymat� . .  . . .  640,609. 040.724 
Ladd.er and table. L. C. Bailey . . . . . . . . . . . . . . . . . . . . . .  640.354 
Lud�er. cnmbined step and exten�ion, W. 'V il-
) ,aJct��.��1d·ii1g: 'iJy'd :i &; " i,'u�ile;' : : : : : : : " " " " " : : :  :t:8:��} 

ORDINARY ItA TES. 
Inside l»llgc, each insertion. - 7'5 cents It linc 
Bacli. Page. each inSc1'tion. - - $1.00 n line 

�For some cl,as�es 0" Adve'rtisements, Speci,al and 
H't{JJte-r rates ((.'1'e. reqU/l,l'ed. 

The hbove are cbarges per agate line-about eil!ht 
words per linc. l'his notice shows tbe width of the line 
a�ld is seT. in agate type. l1;ngravillgs JOuy bean ad \Ter� 
tlsements at the same rate per agar.e line, by mea�ur{l
men�. as the lett�r press. Advertisements must be 
I'ecelv�d at Pubil�.tion Office as early as Tbursday 
rnOl"ulllg to appear In the f" J lowinl? week's is�ue. 

foot power 
Screw . . •  

• . .  cutting 
Automatic 
Cross feed 

9 and t I-inch Swinl?,'. 
Ne'w and Original Features 

Send fa>' Cata/oglte B. 
Seneca Falls"�1fg, Comprtny, 
6 9 5  \VatcrSt.,Scoeca Falls.N. y. 

TO C ET A H EA D  
in the business world you must have a thorough 
knowledg-e of your work. You study at borne during 
leisure bours, and we guarantee. to fit you for a re
sponsible, high salaried position througb the best 
courtSe in tbe world of 

E D U C AT I O N  B Y  
i n  Electrical, Mechanical. Steam, M i  
EngineerIng: Metallurgy, Art, Ar
clJitecture, Practical Newspaper 
Work, Nnglish Brancbes. Steno
grapby. l\lacblne Design and- Me-
i�l�� ��al

£��j��f' t�J�1io��
i ���;�ii: 

roll now. a c01n.plete drawin(J outfit 
worth $11.10, or other premiulDs 
�lention subjects interested in 
when writing to 

The United I'ormpoodence �chook 

M A I L  

Lamp bracket. miner'�. T. it. Jones. . . . . . . . . . . .  . .  640.a87 
L�mP burner. H. A. CrOsby . . . .. . . .. . . . . . . . . . . . . . . . . . 640.5:l8 H A V E  T H E  LATEST I M P R OV E M E N TS LumP

r 
bur�ers. l �g-ht extllllZmshlllg attnchment ... No machine sbop can be tboroughly up-to-date unless fo . G. K H.oson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.46, it has the most Lamp. electr�c .. \�r. A. Fenner . . . . . . . . . . . . . . . . . . . . . . fl40.729 modern per-Larpp. el�ctrIc I�candescent. F. M. fi". Cazin . . . . .  G40,366 fected tools 

Laqlp filling deVICe for lamp burners, C. \V. Cot- For instance 
T .a�

r
p
e
�(;lciej.: 'incaiidesceni: citild;l & 'iiotft'\vel'l: : : :�3:�1� A 

the ' � 

Lali;lp. incandescent. �:. W. Gillmer . . . . . . . . . . . . . . . .  610.41;.; S H L E Y  P A T E N T  N I P P L E  H O L D E R S  
L�lTl)p shade bolder. electric. Russell & Sen·ell.. . . ti40,493 p.old mpples for cutting either right or left hand threads. 
Lamp shade holder, incandescent electric, E. A .  I They ho ld the sleeve fl'om turlling and take the strain 

'Russel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;40.4W? off �oth the sleeve and sbank thread. Made of best 

t:�t'e�
V
j .�: ����f:l�

k. . .  . . . . . . . . . . . . .  : : : : : : : :ttg:��{ �re�I I��t
C
��t�

t
��I�a�

a
�:�o\�y. tlt,f,t<!; A��?:y °li�l��rr� n��� 

Latbe, S. Perle et a.1.'. . • . . • • . .  • . • . . . . . .  . . . . .  fi40.220 ot h�ht weIght and compact form. 
Lavatory trap. B. O. 'l'ilden .. . . . . . . . . . . . . . . . . . . . . . . . . t;40.4BO WALWORTH M A N UFACTURING CO. 

t:�tg:� ����r��
g
n��g���.

e
k?M�·n����.��.: ·  : : :��:�i� 1 28 TO 1 36 FEDERAL ST. , BOSTON I MAS S. 

Leathcr working machine. O. Stegmever . . . . . . . . . .  IUO.il97 
Lens grinding machine. bifocal, "V. li. Gaitber . .  I�O 1m 
Lifting jack. vehicle. O. \V. Hlld�on . . . . . . . . . . . . . .  640:200 
Lightninl! arrester. J. M. Metcalf.. . . . . . . . . . . fi40Ai8 
1.imb. artificiaL it. E. Dani.els . . . . . . . . . . . . . . . . . . . . . . .  040.540 
Liquids. apparatus for removin:;r saccharin or 

other impnrilles from all kinds of, J. T. Ben-
nett. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  frlO.528 

Lill?OgrapbiC coatings on metallic plates, produc· 
mg. J. W ezp-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,245 

Load controlling device, J. Hyan.. . . . . .  . . . . .  640,230 
Lock. See Bicycle lOCK. 
J.ock and latcb. combined. '1\ A. L, Moore . . . . . . . . G40.2l7 
J�og turner, steam. E. E. Thomas . . . . . . . . . . .  640.503. G40.f>04 
tg6�: ��i

b
r:���;I�� �����I�op: : : : : : : : :  : : : : : : : : : : : : : : :  �g:+� 

LO��:: H���·�!��r����\���.�����.�.��� �.�����:
i
.�l�� 640.1)56 

Lubr�cator. E. H. Lnnken . . . . . . . . . . . . . . . . . . . . . . . . . .  640.b7H 
],ubrlcator. S. J. Wetmore. . . . . . . . . . . . .  G40,4:{2 
Magnet, field, �1. S. '1'owson. . . .  . . . . . . . . . . .  li40.fiO:{ 
�:� g� �:��::�:'f�'r 1io�r�����':,' 'A: ;i'ra·vagl\iii.: · �t1g:� 
�:���e�s

O
�jl?�g

A
ap�i�atiis: '8: ·i.· Block::::::::::::: :a8:lf�iN 

Measuring macbine. clotb. JlJ. P. "Vi l l iaTll� . . . .  640.2-17 
:Metal bars, p lates. sbeets. etc .. compnsitlon for 

p,cklng. Robinson & Sutberland. . .  f,40.4nl 
�Ul�

ill
�e��:ri�iri� !{�

i
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. . .  G40.200 

B A R N ES' 
New Friction Disk Drill. 

FOR LI G H T  W O R K. 
Has these Great A duantages: 

T�e speed can. be instal?-tl;r changed fr,om 0 to 1600 
:!bbeu�;!d��� �� s:�f;��\i�ts�q:al";,:f:t��l�� 
5mallest or largest drills within its range-a won· 
df"rful ecoor'lrny in time and great saviog in drill 
breakage. Send for catalogue. 

W. F. & J NO. BARNES CO., 
l !!!!!! Ruby St., Rn"l,ford, Ill.  

Buy Telephones 
THAT ARE GOOD··NOT " CH EAP THINGS, "  

The difference in cost is littip. We $Z"uarant,ee 
our apparatus and guaralltpe our t.'.llstomers 
against lo�s by patent suits. OUi' guaran· 

tep and IIlstrUUlents are both good. 
WESTERN TELEPHONE CONSTRUCTION CO . 

2 5 0·2 5 4  South C t inton St .. Ch icago·. 
Lar(Jest ]\(anufacturers of Telephones 
exclusively in the United States. 

)lining macbi.ne, A. Bailey . . . . . . . . . . . . . . . . . . 640.621 . 640,622 H IGH GRADE :'\1  ixer. See Batter mixer. 
�Ioi�tenillg: and affixin,g stamps. macbine for . . J. WgR�?NG MACH INERY 
),,0 ,�h�1�er·aitacb·ri:lent· ro'r s'crubbiit'g 'pniis: ·r\·. ·�< 640,G50 

ltiddell.. . . . . . . . . . . . . . . . . . . . .  . .  . . .  640.701 

j:�;��.� P£�
e
ii;dr����c;�ioj..' · ",;l�i�e ·m·oto·r.· · · · · 640,710 

:,\lm�'er or harvester cutter, 'r. H. Pollocl\. . .  640.587 
Nilll hold1ll}.{ device. W. R. Bargar . . . . . . . . . . . . . . . . . .  640.l!i!1 
Napl!in .holder. �'. Dassori. . . . . . . . . . . . . . . . . . . . . . . . . .  640.180 
Nasal protector. '1'. Carence. . . . . . . . . . . . . .  . . . . .  640.629 
� cedle. tape. \V. S. Hutson... . . . . . . . . . . . . .  . . . . .  ti40.5fi6 
Ne}.{otiable instrument blank, M. J. Stein .. . . . .  : . .  640.498 
Net. tty. H. Cooper .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti40.t�,{2 
Nut. lock. E. A .  Blanton, Jr. . . . . . . . . . . . . . .  . .  . . . . . .  640.438 
Nut lock. J. Drinkwater... . . . . . . . . . . . . . . . .  . . . .  . 640,4�).� 
Nut lock. J. Jorgenson. . . . . . . . . . . .  . . .  . . . .  640,5H9 
Sil

t 
�?t�

I
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,
:>at�;

S
s�I��Vr��or· anci puritie;: 'skii1Tle'r & 640,600 

Oil ������: ·C: ·X:Ha·mmei : : : : : : : : : : : : . . . . . . . .  : : : : : :  ll!g:��� 
U!I can. non-explosive, J. H. Spallg-Ier . . . . . . . . . . . . . 640A!l;) 
011 press mat. R. �'. Werk .. . . . . . . . . . . . . . . . . . . . . . . . . . .  640.liOS 
Oiler for steam engines. aut.omatic. L. Skinner . . .  6400422 
Oxygen, avpa,ratus for makmg. J"t. Brown . . . . . .  640,5))1 
Packa,ge. lIQUld. A. L. Foreman. . . .  640,290 
Pad. See l.'russ pad. \"'arming pad. 
Paddle wheel. H.  �1. Williams . . . . . . . . . . . . . . . . . . . . .  6.I0.B44 
Pall. mmnow, W. R. Veagla . . . . . . . . . . . . . . . . . . . . . . . . .  640.512 
�:��� ��i: �il�Ck��':.:'ne.

r
W·:G:Haas: : : : : : : : : : : : : : : :  la8:m 

Paper cutter. R. F'. Sproule . . . . . . . .  ·. . . . . . .  . . .  640,713 
Paper feedlllg machme, F. L. Cross . ;  . . . . . . . . . . . . .  1i40.368 
Paper folding macbine, H. K. King . . . . . . . .  640.570. 640.571 
Paper foldlllg macbine. It. Wulff . . . . . . . . . . . . . . . . . 640.248 
Paper bolder and pencil. combined. �'. W. Don-

nin,g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,543 
Papers. temporary cover and binder for, E. 
par��

rS
a
k
rid' c'oring ' macftiiie; ·W: 'if: 'S'out-el'l' (�e� 

640,5
7
8 

'ssue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  11.798 
Partiti�ll and furring for buildings, metal, C. 

Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.445 
Pavemen� softene�. sheet. Gi11ett & Doen . . . . . . . .  640Ati4 
Pelt refimng mach me. K. Mischke . . . . . . . . . . . . . . . . .  640.581 
Penbolder, M. W. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.612 

Single Machines or Com
plete Equipments for 

Any Class of Work. 
Your CO'I"responllence is Solicited. 

Pi"" Illustrated Matter and Prices on 
application. 

J .  A. FAY &. C O .  
1 0-30 J o h n  SI. .  CINCINNAT I ,  OHIO 

TOOL M A K E R' S  E N G I N E  
10 in. swing. Is made for tbose 
who require very accurate work. 
All parts are fltted in tbe most 
car.eful manner to insure accura�� In turning. bOrimr, facing, etc. 
th�:i�:�f� fg,� ���n:A�g

u
;��i 

to 96 per centimeter. TooJs fur
nished include chucks, collets, 
cutt�rs for turni�g, tbreadiD�, 
�f��1�;�1o:s�g.1��'6a�!ro���: 
THE PRAlT & WHITNEY CO .• Harlford, Conn., U .  

S.,�clal macblMry, D1�s and tools. 

Sub. Pr¢ss . Di¢S 
For Punching and Forming Sbeet � 

Metal. A SPECIAL'l'Y. 0 
C E O. M .  C R I S W O L D ,  0 @ 

New Works, Griswold Building. ��� 
33-31)-3'" Union St., O\l 'A.'>. 0 NEW HAVEN, CONN. '"'" 
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H. Battalia . . . . . . . . . . . . . . . . . . .  640.356 The AcmeWatchm an'sTim e Detector 
Pipe. See '1'obacco pipe. 
Pipe coupHng-, A. M·. Hewlett . . . . . . . . . . . . . . . . . . . . . . .  640,197 
l)ipe coupling. friction. S. H.. Dres�er . . . . . . . . . . . . . .  640 183 
Plane. band. P. F. Dresser . . . . . . . . . . . . . . . . . . . . . . . . . .  640:54fi 
Planter, automatic corn, J. B. Jarmin . . . . . . . . . . . . . .  640.205 
Planter. potato, H. E. Jewett . . . . . . . . . . . . . . . . . . . . . . . fi-l0,470 
Plate or pan holder or l ifter. J. C. Devers . . . . . . . . .  640.45.'1 
Plotting implement. L. M. Carmical. . 640 270 
Plow. Parlin &. Heylman. . . . . . . . . . . . . . . . .  . . . . . . .  640:411 
Plow fender. E. M. Colbert . . . . . . . . . . . . . . . . . . . . . . . .  1)40.444 
11·low. bill.side double sbovel, M. O. Beckner . . . . . .  640.260 
Pnenmat.1c transfer tube �ystem. S. (1'. Jones .. . . . . fi40 38ti 
Polisbing bob, Rige- & Hm:t . . . . . . . . . . . . . .  . . .  640:500' 
Post. See fi;ence post. 
Powder. making smokeless. Maxim & Scbupp· 
Po\�:r�

s
'see' �foti'�e' p'o�ve�: " " " " ' " . . . . . . . . . . . . . . 6.10.213 

PreCif)U� metals. electrolytic apparatus. for ex-
pre�����e��!��x�r��n��: '1'at;o'& 'I')eli'us: ' : : : : �,��� 
Pr!Jlt�nJl . . 1 .  R .. Corbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640:447 
Prllltmg machllle . . J .  R. Corbin . . . .  ." . . . . . . . . . ti40.633, tHO.K34 Prin '  i ng- nUlcbine. ticket. E. C. & F. L. Jones . . . . .  640.568 
Propeller. ship. S. Von I{va .. ny . . . . . . . . . . . . . . . . . . . .  640,310 

���fe��
s
'��e �1:�I:j,,�he��ege . . . . . . . . . . . . . . . . . . . . .  640.513 

Pump, W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,399 l'ump, oentrlfugal. �. A, Wilberforce . . . . . . . . . . . . . 640.34& 

Pump cylinder wltb relief valve. L. W. Noyes . . . 640.406 ��:�g: �����s�nsg·ih)�j,�·���ei[[l: : 
. . . . . . . . . . . . . .

. . . �J:t� 
Pump. rotnry. H. D. B. Williams . . . . . . . . . . . . . . . . . .  H40.34:i 
PUllI lJillJl 8ystem. C. Wrigbt... . . . . . . .  . . . . . . . . .  . 1l40.X4H 
Punch. J�. Pearl. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i40.l�lti 
PU7.zle, D. �'uller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.55.:' 
Puzzle or game. D. B.. Cutler . . . .  : . . . . . . . . . . . . . . . . . . .  ti40.37U 
l'yrvt..ecbnic device. H. Weitfenbach . .  . . . . . . . .  64.0.�U 
I{.a�k. See Bi�ycle rack. Display rack. 
Itmlway appliances, means for controlling and 
Rai��\;�)�nJi,orSi��.lJ�\v·: Beiiile·it.: : · : : : : : : : : : : : : : : : :  m8:�� 
Railway 8wi(,ch. A. H. HUl'chard . . . . . . . . . . . . . . . . . . . .  H40,617 
H.a�lway sw·i�cll mecbuni.sm. J. 8. Mills . . . . . . . . . . . .  ti40.480 
RaIlway SWitch operating mecbunistll. 'W. H. 
R.l:,�?t� ;;" "". �i:'& 'E: Cot'. HOdso·n. . . . . . . . .  . .  ::u:� 

I �:��).I', §eeEc:oih��c��e' reeC "  . . . . .  . . . 640.20':) 

Reflector, �-. B. Palmer . . . . . . .  . . . . . 640.585 
H.etlector for electl'Ic or otber hg-bts, .J. C. F·lem· 
Ref��er�ting ii1�chiner�las 'pu'rrip: ·r,i.·Sel·fa: : : · · .. .'.' 2:8:r� 
ll:��!::��ig�' �arl£·v���iJ�·t(;r: '�iCAsse'v ' &' 'l{'icb� 640,210 

Ref����aior' iT;;P: 'ff': N: pa·r·ker· .
. :: .. : .. :.·· . . : .. · · ·  '.':.-.-. �!g:� 

Reg-Ister. See Casb register. 
l{e,gistering and recording apparatus, J. Dalli-
Reg�s��;i'�g miicb'iile: 'au'tomat'ic: 'X: Ii': 'B�'�dwei i :  �,� 
H.et«;,rt. for sterilizing or cooking goods. F. W. 

' 

ltjV��l��
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�;a:cliiil·P.: :i:ii.' Cass·iclY: . : : : : : : : : : : : : : : : : : :  t&:� 

}{oaster. See Culinary roaster. 
Rocl, drill. Whitcomb & Millholland .. � . . . . . . . . . . . . 640.341 
Holler. See Shade roller. 

. 
rOller mIl l feeder. IT. llernbard . . . . . . . . . . . . . . . . . . . .  1i40.26.3 
Ifgr(�r�
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��t�e�' J:'l.i���bst.�·. : : ·. : : : ·. : : : : : : : : : : : : . : : :  tS:1�� 

I:tutary engine, L. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  640':-�5.'l 
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H�1r.: : : : : : : : : : : : : : : : : : : : : :  

640.2fi9 
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la���n�r. t·. Vt� i1��·esney : : ·. : : : : : : : : : : : : : : : : ·  � 

Sash polishing machine. N. J. Mattbiesen . . . . . . . . .  640. 
Sash. wind.o',:, G. "y. Everett . . . . . . . . . . . . . . . . . . . . . .  (;40,457 
Sas�es, fnCltOll PIVOt for revolving. G. R. i'v.lc� 

besney.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C,40 402 
Sawrl,ui1l carriages, mH,omat-ic offsetting f<.\r, 1�: E: ' 
saw�SI�g�ubie acti,;� ba" d'. j,;: S. Fn��: : : : : : : : : : : :  �8'm 
Sawmil l yielding guide. band, K. E. 'rllOmas . . . . . .  640:W2 
SaW

l
UtiIS. saw carrying wheel for band. F. S. 

Saw :;[: H:·i.j .
. .  
K isi.ne�: : : :  : : : :  : : : :  : : : : : : : :  : : : : : : : : :  : ll!8·m 

�aw. vepeer, \V. M. Dickerson . . . . . . . . . . . . . . . . . . . .  640:279 
Scale beam comput.in,g attacbment, M. A. "Vise . . 640.348 
�creell. See Head screen.· Reat, F. W. Hunter. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  H40 201 
gent and table. comb1l1ed. H. 1. Ga.nnet.t . . . . . . . .  : : :  640:647 
Separator. See Cream separator. Grain separa-

tor. Oil and water separator. 
Rerrating macbine. C. Borg. . . . . . . . . . . . . .  . . . . .  640.529 
Shade adiuster. window. W. N. Rook . . . . . . . . . . . . .  640.70-1 
Sbade udJustillg and bolding mechanism. H. H 

Forsytb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 640.291 
Shade bmcket. adjustable. C. H. Gaskins.. . . . . .  640 648 
Sb.de rotler. A. S. Tral'etbon . . . . . . . . . . . . . . . . . . . .  : : :  1i40:fj(),t 

�g:��
e
f���i�g
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���t'a�f���' ;tit�ii.ua

etiC·.· 'Scott ' & 640.391 
��e1���\v'iii�iil'i: A: ·E·.·Miiie�: : : : : : : : : : . : : : :  . . .  : : : : : .'  t8:� 
��:gafir�·s�����r���·lt.iple·,· L: D;lws'on� ' : : "  . . . . .  �g.�� 
Skate. S. S. Black . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : : : : : :

. 
640:264 

Sower, band broadcast seed. M. C. Walls. . . . . . .  . 640 600 
Spacing instrument. J. D. Lyon. . . . . .  . : : .  640:678 
��:gg:g� �a

t
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C
ac���e: ·V: Beiaii�e·r.: : : : : : :  �8:�� 

Spoke fnsteller. B. M. Sadler . . . . . . . . . . . . . . . . . . . . . . . .  640.231 
SpOk�s in  wheel bubs, machine for fnstening. E. 

E'nfeldt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.548 
Spooling rc.acbine spool l ifter, yarn, F. I�acey . . . .  640.474 
������·;��·h3':\BvfI��e.vor.t::: : : : : : . : : : . : : : : : : : : : : :  t8:&W 
Stamp with changenble face. W. '1'. Cressler . . . . . .  640.449 
Staple puller. D. B. nat.e. . . . . . . . . . . . . .  . .  . . . .  640.452 
���:� �g�i'i:";/ E�M��l������.

Oft 
: : : : :  : . �.� 

Steam engine. J. A. Svenson . . . . . . .  640:238 
Steam en�ille. compound, E. McConville . . . . . . . . . .  640.218 
Steam e:n�ine. compound. C. Reeves . . . . . . . . . . . . . . .  640,224 
Steam mto cool and wet vapor. device for con-
Ste:��
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�e��

t
st���.

r
�'·u�e��\iiiier: : : : : : : : : : : : :  �:�j� 

Stereopticons. etc .. Kttacbment for. H. W. �'orcc 640.188 
Stool, foot. H. W. Bolens. . . . . . . . . . . . .  . .  . .  . 640.265 
Stopper. See Bung stopper. 
�Hove, H.. 8. Stepbe·nson . . . . . . . . . . . . . . . . . . . . . . . . . . . f"l40.427 
Stove draugbt attacbment. A. G. Nelson . . . . . . . . . .  640.484 
�;g�:.��:a�i;:,

e
fre�p G& ��brr;:(;ri: : :  : : : : : : : : : .' . : : : : �8:� 

Street sweeper, J. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.477 
"tretcber. collapsible. U. �'reuler... . .  . .  . .  640.293 
�witcb. See Railway swit.ch. . 
Switch point, reinforced. H. G. Kelley. . . . . .  . f>40.:1S8 
Ewitcb rOd. adjustable. H. G. Elfborg.. . . . . .  640.4511 
�'';,�I:.I

. 
���

i
'k·x1;,�;fo�lei.:iiie. " " " " " ·  

. . .  
1l40.

55li 
l.'able clotb fastener, C. Zimmlingbaus . . . . . . . . . . .  640.2i")() 
'l'alking macbme. G. K. Cheney:: . . . . . . . . . . . . . . . . . .  64.0.;)67 
Telepbone call instrument, coin operated public. 

Clendmnen & Weymoutb . . . . . . . . . . . . . . . . . . . . . . . .  C40.443 
Telepbone central station apparatus and circuits, 

S. G. McMeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.40-1 
1'elepbone excbange system. T. F. Abern . . . . . . . . .  640.618 
l.'ent. E. L. Munson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.:40.582 
'l'enterlllg macbine. E. A. Rusden . . . . . . . . . . . . . . . . . .  640.229 
�g������

a
��br,;:. 1: f: iI�fi��.d: : : : : : : : : : : : : : : : : :  t8':&\ 

Tie. See Railway tie. ' 

;fH:; �u�i,��tr����: ·jacObs: : : : : : : : : : : : : : : : . :  : : : : : : :  �g:� 
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'l'ires, manufacturin� India rubber, H'alconuet & 
TOb����

d
'\��1' '';iemiiling' ' mach'ine: " Xili.·oil· · & 640.644 

Huek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;40.168 
'l'obacco pipe, G. A. Osterud . . . . . . . . . . . . . . . . . . . . . . . .  640.408 
rl:obacco stemming ;nacbinp., A1lison & Buek . . . . . .  640.251 
1. 001. combinatIon, D. D. Stetler. . . . .  . . .  . . .  . .  640.W8 
rJ'ootb crown. artIfiCIal, C. A. Fones. . . 640.:)51 
l.'owel bolder, A. Baumgarten . . . . . . .  . .  640,357 
1:�:c��'i,\'\;e�·. ����'& Nyberg: : : : : : : : : : : : : : : : : : : : :  g:g:�� 
Trap. See Animal trap. Lavatory trap. Re-

frigerator trap. 
'I'rolley. A. N. Hauver... . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  640.060 
'l·rolley. C. A. JacksOIl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.204 
:i:����

e
6�1�[�:�li�0{v .�s��a1fg.l�����: : : : : : : : : : : : : : : : : :  �g:�� 

rrruck. ca.r, It. W. Oswald ... . . . . . . . . . . . . . . . . . . . . . . . . .  640.692 
Truck, maximum tractioll. C. Ii'. Uebelacker . . . . . .  640.507 
'1'russ pad. C. Donovan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,454 
'rubes or cylinders, manufacture of metal, E. C. 

& V. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,<124 
Tub
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���.' .��.����. :��'. ��: 640,640 

Type bar, W. P. Quentel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.U99 
1.'ype setting machine. F. B. Converse, Jr . . . . . . . . . .  640.274 
Typewriter, F. Lambert ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  &10.208 
Typewl'itin}.{ machine. F. F. Anderson . . . . . . . . . . . . .  640.254 
�:��::�:Ug� ::;:g�;�:: !lt�m��ic� i 'D': Ag�ilar: :  :t:8'll� 
Typewriting macbine type protector, 1\1. iI·. Um- ' 

stead . . . .  . .  . .  . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  640.508 
Umbrella bolder. vebicle, J. H. Doerr . . . . . . . . . . . . .  640.280 Union. �1. �'. Stadtmuller. . . . . . . . . . . . .  . . . .  1<40.595 
V�\��� 'k: :'o�:e�l���: .' : : : : : : : :  : : : : : : . . . . . . . . . . . . .  : : : :  �::m 
Valve. balanced. J...unken & Ritter .. . . . . . . . . . . . . . . . .  640.577 
Valve motor, W. Ablen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.519 
Valve, pressure. G. B. Pri.ce . . . . . . . . . . . . . . . . . . . . . . . . .  640.222 
Vat. See Dye vat. 
Veg�tabJe waste, trea�ing. Wierdsma & Kuipers. 640,72

5 VehIcle frames or bodIes. means for supporting. 
C. L. Merkel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- .. fi40.29!l 

Vehicle running gear. E. Engelmann . . . . . . . . . . . . . .  640.641 
Vehicle sand band. J . Obleni� . . . . . . . . . . . . . . . . . . . . . . .  tl4O.219 
Vehicle stay rod and cbain. H. E. Warren . . . . . . . . . f>40.243 
Vehicle wheel. 1. W. Gre:zg .. . . . . . . . . . . . . . . . . . . . . . . . .  640.&2 
Vebicles. transmission gear for self propel1ed, 

W. Baines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 640.522 
Velocipede crank shaft, E. G. Latta . . . . . . . . . . . . . . . .  (i40,573 
Ventilator. See H.efrig-erator cnr ventilator. 
Vulcanizn.ble plates. lining . . 1. A. Dnly . . . . . . . . . . . . .  640.179 
\Val l ,  wall plate. or ·slab. 'II, &. J.J. Kupper . . . . . . . . . . 640,47R 
\-Valls and ceilings of buildings, etc .. metal1ic 

plate. G. Rnssell . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . .  640.593 
Walls and roofs of cast mortur. producing bol-

low. A .  Bremer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 640.17fl 
Walls, construction of. H. W. Bell . . . . . . . . . . .  fi4O.521i Walls, forming concrete, C. Guy .. . . . . . . . . . . . . . . . . . .. 640.1)5:1 
Warming pad. L. Cbeney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.534 
Wasber. See Dish wasber. 
Wasbing macbine. L. Allard . . . . . . . . . . . . . . . . . . . . . . . 640.1m 
Wat.cbmaker's tool. C. Bassett . . . . . . . . .  : . . . . . . . . . . .  1i40.fiIB 
Water /Zal<e. R. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.442 
Water Ilng-e. A. L. Schram . . . . . . . . . . . . . . . . . . . . . . . . . .  640,a28 
Water neater. Reilleke & Fl'itsch . . . . . . . . . . . . . . . . . .  640,415 
"Vater tnbe boiler. C. M. Hargis . . . . . . . . . . . . . . . . . . . .  640.6.�5 
Weather strip, J. L. Knhlht . . . . . . . . . . . . . . . . . . . . . . . . .  640.472' \ConhllU¢ u/l paue SII 
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can get 
A Technical 

Education 
BY M A I L. 

We have prepared successful Mecho.nl(>ftl 
°trt:::u::S����! DE�Uf��:;!:nA�!hi: tectf!!., Surveyors, Clfeml8t&, COl're8-pondent", Stenographer811nd Book. keeper..... Writ.e for circular. }1eol.ion 

the profesaion you wish to eul.er. 
The Intl·rnaUonal Cnrre8pondenee Sehoo1., 

Box 942 Scranton, Po.. 

�xists than through good life in
surance. A few years and you 

have it ; if you die, your wife gets 

it. We send full information by mail, FREE. 

'PH1LA"DELPH IA..�;PENN. 
N I C K E L  

.AND 
Electro· Plat ing 

Apvaratui and  Material. 
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Hanson & VanWinkle 
Co., 

Ne,val·li. 1' • •  J .  
138 Liberty St.. N. Y. 

30 & 32 S. Canal St 
CbiCal?o. 

A. W. I'I.BER 
iUanufacto>'y llstahlished 1. 7 t H .  

LEAD PENCILS. ()OLOR�:D PENCILS. l;J.ATE 
PENCILS, WRI'l'lNG SLATES. S'l'EJ;)L PF:N;;. GOI.D 
PENS,· INKS, PEN!'IL CASES IN SIT.'·ER AND IN 
GOLD, STA'!'IONl!R,,' RUBBER GOODS, RULERS, 
COLORS AND ABTlS'l'S' MA'l·EIUALS. 
78 Reade Street, N ew York , N .  Y.  

Mannfactory Established 1"'61. 

The Yankee D R i ll G R I N D E Rt 
for grind in both 'l'wist and Flat Drills. Grmds aU sTzed drills from � to 2» in. Can 
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be set f9r any size in a few seconds. Gives ��y de�ll'ed clearance. �'ul ly  guaranteed. 
Can t Grind Wrong." Catalog jree. ' 

G. T. EAlllES C Olll PANY, 
250 Asylum Ave., Kalamazoo, lllich. 
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Heater Pipes with 
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2 3  Dey Street, New York. 
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EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKINS. 

'['HIS is a book full of 
interest and value for 
'reachers, S t u  d e n  t 8, 
and others who desire 
to impart or obtain a 
practical knowlec1ge of 
Physics. 1 his splendid 
work gives young and 
old snmethiug worthy 
of thougllt. It bas in
fluenced thousands of 
men in the choice of a 
career. It will give any
one, young or old, in
formation that will en
able him to compre
hend the great im
provements of the day. 
It furnishes sugges
tions for hOUl'S of in
structive recreation. 

20th edition. Revised and enlarged. 914 paJ'es. 820 
Hlns. Elegalltly bound in clo.th. Price, by mail, post
paid, $4.00 ; Half Morocco, $1).00. 

� 

Liquid Air and the 
Liquefaction of Gases. 

This book contains the full tbeory of tbe subject. It 
gives the entire history of the Liquefaction of Gases 
from the eariiest time to the present, and contaills an 
illustrated description of aU the experiments that have 
excited the wonder of audiences all over the country. 
It is a lo�ical explanation and application of the princi
ples of l iquefaction, a history of the t.heory, dtscovery 
and manufacture of liquid air. A hook tbat renders 
simple OIle of the most perplexing chemical problems 
of the century. Startlin,z: developments illustrated by 
actual experiments. It is not only a work of sC"ientifiC 
interest and authority, but is intended for the general 
reader, being written in a popular style-easily under
stoon by everyone. 

By Prof. T. O'CONOR SLOANE. 365 Pages. With 
many Illustrations. Price $2.1)0. 

� 
A Complete Electrical Library. 

By Pno>'. '1'. O'CONOR SLOAN];), 
An inexpensive library 

of the best hooks on 
Electricity. Put up in a 
n e a t  f o l d i  n g  box, aa 
shown in cut. b'or the 
student. the amateur, the 
workshop. the elp.ctrical 
eng in e e r ,  schools and 
colleges. Comprising flve 
books, as foHows : . 
Arithmetic of Electricity 

138 page5, . . . $1.00 
Electric Toy lIiaking, 140 

page., . . . . . �I.()() 
How to Become a Suc

cessful Electr ,cian, 189 
pa�es, . . . .  $1.00 

Standard Electrical Dic
tionary, 682 pages. $3.CO 

Five volume" 1,30) J:!age-, Electricity Simplified" 158 
and Irver 45U tllust7·atwns. pages, . . . . .  �1.00 
A valuable and tndispensable addition to eve1'1I libraJI'Y. 
Our Great SpeCial Olrer.-We will send prepaid 

the above five volumes, handsomely bound in blue cloth, 
:��tg���
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Price of $1).00 for the complete set. 'l'he regular 
price of the five volumes is $7.00. 

� 
T H E  SC I E N T I F I C  A M E R ICAN 

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERl' A. HOPKINS. 
12,500 Recei pts. 708 Pages. 

'l'his s p l e n d i d  
work contains a 
c a r e fu l  compila
tion of tbe most 
u s e fn l  Receipts 
and Replies given 
in the Notes and 
Queries of corre
spondenst as p:nb
Jisbed in the SCI
EN'l'lFIC AMERI
CA N during the 
past fifty years j 
t og e t h e r  with 
�

a
d
n
rm;o

a
A:n� 

b
ald

e 
ditions. 0 v e 'r 12,000 selected 
Receipts are here 
coHected j nearly 
every branch of 
the useful urts be
ing represented. 
It is by far the 
most �comprehen
sive volume of the 
kind ever placed 
before the public. 

Price $1) in cloth ; $6 in sheep; $6.1)0 In half mo
rocco ; postpaid. 

� 

Gas1 Gasolinet and 
Oil Vapor Engines. 

The Only American Book on the Subject. 

A. book desi<:ned for tbe 
f!'eneral information of ev
el'yone hlterested in this new 
and popular motive power 
and its adaptation to toe JD
creasing demand for a cheap 
and estsHy mana�ed motor 
requirin� no licensed en2i
neeI'. rrbe book trea.t.s of 
tbe theory and )Jractice of 
Gas. GaSOline, and 011 En
gines, as designed and man
u f a c t u r e d  in the lJniLed 
States. ft al�o c o n t a i n s  
chapters o n  Horseless Ve
hicles. Electric Ligbting, 
Marine Propulsion. etc. 

By GARDNER D. HIS('OX. M.E. 270 Handsome Engrav
ings. Large Octavo. 365 Pages. Price $2.:iO. 

lIT' Fun desc'ripti1Jc Ci'l'Cltlars of above books wiU be mailNl, 
free upon appl'icafion. 

M U N N  & CO. , P U bl i s h ers. 
361 BR OADW AY, NEW YORK. 

Weatber strip, W. B.  Maban . . . . . . . . . . . . . . . . . . . . . . . . 6{O,296 
Web drying macbine, W. B. Barlow . . . . . . . . . . . . . . . . 640,170 
\Veighiug machine. automatic, W. Jf. �3,�25', 640,G26 
Wheel. See Bicycle wheel. Car wheel. Crank 

wheel: Paddle wheel. 'l'ractlOn wheel. Ve
hicle wheel. 

Wheel, W. K. Hoagland . .  &to. Ins 
WbitHetree hook. �'. W. Key. . . .  . . . . . . .  610.Uti4 
Wmdow, E. Schmidt. . . .  . . . . . . . . . .  . . . . . . .  G40.:l;{J 
Window bracket. H. M. JOhllSOIl . . . . . . . . . . . . . .  ' . ' ti40.567 
Winding machille attachment. J .  P. Cronin . . . . . . .  1540.450 
Wire COiling die. C . . J. Lane. . 640,670 
W ire stretcher. Z. A. Curtis. . . . . . . . .  . . .  640.5.')9 
Woodworking- machine, A. C. ')Ioad . . . 640,:!72 
Worm wheel cutting apparatus, H.. If. Pfauter . . .  640.728 
\Vrench, J. L. Kraun . . . . . . . .  . . . . . .  640.530 
Wrencb . .  J .  J. �·"brney. . . . . . .  . .  610.61:1 
Wrench. H. f1�. KI)cb. . . . . . . . . . . . . . . .  640.308 
Wrench, C • .E. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6..\0,610 
\Vringer. See Clotbes wringer. 
Wringer. W. '1'. Hradley . . . . . . . . . . . . . . . . . . .  610.441 

DESIGNS. 
Banner, A . . J. Bork . . . .  . . . . . . . . . . . . . . . . . . .  32,055 
Bustle and Inp form, F. B. Granger . .  . . . . . . .  " . . .  3'.t,077 
Cock. gllS. A. J. Wle�and . . . . . . . . . . . . . . . . . . . . . . . . .  32.UIiO 
Corller stolle for burying Jots, E. C. Hudges . . . . . .  , ' 32.073 Cultivlltor tooth atlachment. G. W. Ream . . . . . . . . .  32.01;6 
Curtain carrier block. \V . J •. Isbills . . . . . . . . . . . . . . . . .  32.059 
Display stand. :\1. Strauss . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.075 
Door. A. Ohnemus. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  H2.()Ii9 
Eyeglass guard. If. Kreuter . . . . . . . . . . . . . . . . . . . . . . . . . .  32.05fj 
Fence stay, P. ]1 .... Clark i l l . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  32,00$ 
Handle lug. D. I.eonard . . . .  � . . . . . . . . . . . . . . . . . . .  32.071, :12.072 
Hook. cbeck, C. ¥. Johnson .. . . . . . . . . . . . . . . . . . . . . . . . .  32.0fil 
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Paper. wall, H. Wearne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,076 
Itazor blade. A. Graef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12.0.>7 
Scale base plate, O. O. Ozias . . . . . . . . . . . . . . . . . . . . . . . . . .  82.070 
rl'eapot, A. '1\ .1 aCkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.058 
'rhresbing cylinder tooth, E. Huber . . . . . . . . . . . . . . . .  :12,067 
'1'Ul< clasp, thill. S. Shisler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.063 
'rug fastener, D. McKlIll1on . .. . . . . . . . . . . . . . . . . . . . . . . . . 32,Oti2 
Window, prism, G. K. Cummmgs . . . . . . . . . . . . . . . . . . .  32,074 

TRADE MARKS. 
Adhesive compositions, American Curled Hair 

Company.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.000 
Ale. Bass' pale, L. H. Smith . . . . . . . . . .. . . . . . . . . . . . . . . . . 3:1.963 
Antiseptic, prophylactic. dtHinfectant, and par-

asit.icide. S. L. Nidelet . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,987 
A lltiseptic toilet preparations, certain named, F. 

W. Scboonmaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,U78 
Asbestos and silica for use in building and dec

oration, compounds of, British Uralite Com-
pany. . . . . . . . . .. . .. . .  . .  . .  . . . . . .  . . . . . . . . . .  . . .  34.007. 34.00s 

Bakery products and confectionery, certain 
named. Natioual Biscuit Company . . . . . . . .  33,g 3. 33,!l74 

Beer. porter. and malt extract, bottled, lndianapo-
lis Brewin� Compauy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,U63 

Bicycle sundries, certain named, Pope Manufac-
turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.012 

Blood purifier or tonic. ChurchiH Drug Company . .  aa,!-}98 
��t��;�'c��t:n �:���
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Canned goods. \\'igbt & Weslosky Company . . . . . . .  33,�7',j 
Castinl<s; metal. A. O. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.00!l 
CemeIlt, Balfour. Guthrie & Company . . . . . . . . . . . . . .  34.002 
China clay and cbina. stone, A. C. A. Lecbenich . . .  34,ooa 
Ci�ars and stogies, George B. Sprague Chmr Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  3,'1001 
Coffee. EI aworth & Dewburst . . . . . . . . . . . . . . . . . . . . . . . .  33,966 
Coffee. excepting condensed coffee, American 

Coffee Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.91;4. 1l3.9fl.; 
Confections. Woodman. DaviS & Company . . . . . . . . 3:{.!1S6 
FO'Jd cumpo'und, certain llamed, C • .If. Beach . . . . . .  H.1.mO 
[tood ingredient, J. S. Bergheim . . . . . . . . . . . . . . . . . . . . .  RH.�!: 1 
trood preparations, certain named, J. H. Kel1ogg . . a.'1.\172 
Foods. certain named cooked, Haworth & Dew-

hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  3H.96i 
Gas burners. 1Z10bes. and mantles, Kern Incandes· 

cent Gas Light ('.ompnny . . . . . . . . . . . . . . . . . . . . . . . . .  34.00'<1' 
Hair. cerruin named medicines for the, E. J. 

J�iebetrut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &1.981 
Hair dye. J. F. 8chwarzlose Sobne . . . . . . . . . . . . . . . . . .  3a.9H4-
Hair toniCS. G. (;oldnuUl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.!lS2 
Hair tonics, A. F. Richardson . . . . . . . . . . . . . . . . . . . . . . . .  33,983 
lllummating purposes. certain llamed articles 

used for. \Velsbllch Incandescent. Gas IJight 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,004 

Jewelry certain Hamed articles of, \"Y. & S. Black-
illton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,957 

Laundry supplies. certain named, Heller, Blan & 
Jay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,977 

:.\ledicinnl preparation for certam named diseases, 
L. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . .  . . . . . . . . .  33.989 

Medicines for a certain named disease. Sberin & 
Baker . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.990 

Medicines for certain named diseases, Grape Cap-
sule Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 33,988 

Musical instruments. certain named, D. Gottdnier 
& Wicbt. . . .  . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  . .  38.W8 

NiPI)les. nursing. Meinecke & Company . . . . . . . . . . . .  33,985 
Oat fiake8-. rolled wheat, and rice. Haworth & 

Dewhurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.1.96n 
Pyroxylin compounds and substances coated witb 

same, certain, CellulOid Company . . . . . . . . . . . . . . .  34,001 
Remedial preparations, certain. Armour Packing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,001 
Remedies for a certain named disease, Lanoid 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.974 
Remedies for certain named diseases. G. \V. Hil-

ton . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.973 
Remedies for certain named purposes, It'. Emer-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.995 
Remedy for certain named diseases, O. J. & J. A. 

Bryan . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.9!12 
Salve for certaill named diseases, J. J .  Buswell . . . .  aa.99C-J 
Skates and bockey sticks, Starr Manufacturillg 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.011 
Starcb. laundry. Moseley. Horne Company . . . . . . . .  33.97H 
Sirups find molasses. Haworth & Dewhurst . . . . . . . .  33.968 
'l'ablets. digestive. Be}) &. Company . . . . . . . . . . . . . . . . .  33.996 
'l'oilet articleR and preparations, certain named, 

B. Jaffe & Darmstaedter . . . . . . . . . . . . . . . . . . . . . . . . . . 38.979 
'l'oilet preparations. certain named, E. Wert-

heimer & Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,980 
'l'oniC1'. liquid nerve, Boericke & Runyon Com-

puny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.997 
Underwear and hosiery, Cartwright & Warners. 3:1.ll59. 38.960 
Vehicles. automatically propelled wheeled, " Lo-

comobile "  Company of America . . . . . . . . . . . . . . . .  34,013 

LABELS. 
•. BUl'dsal," for a medicine, O. K .  Theobald . . . . . . . . .  7,27'4 
.. Carvel," for wbisky, Bokel Gwynn McKelmey 

Conlpany: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,278 
.. Ilr. Hussel1's Old Dutch Medicated Gin." for 

bottled gin. Dr. Russell Medicine Company . . . . .  7.27'Y 
.. Dotein Brothers (("'nmily Soap," for soap, Ji'idan-

que. Nieto & Company . . . . . . . . . . . . . . . . . . . . . 7.283 to 7,286 
.. From Bean to Cup," for cocoa and cbocolate, 
. . H��r�eS�sap:j;fo·r· soap·.·w·. ii: Gooclsei'::::::7·.287: +:� 
. . IdleWild." for canned goods, Whiteman & Pat-

terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,282 
,. J. H. Keller's O. G. Soap." for soap. J. H. Kel-

Jer's Soap ''''orks ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. 7,289 
•• MichaJe LouiS Quick Herb Cure." for a medicine, 

M. Louis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.275 
.. Michale Louis Quick Pain Killer," for liniment. 

M. I.Jouis. . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  7.276 
" Monte Carlo Solitaire." for a puzzle. Solitaire 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,273 
•. OnenLnl Almond Cream," for a. lotion, Graham 

Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.277' 
.. The 'l'rue American." for nxes. 'V. H. Mann .. . . . .  7.212 
.. \Vinoln," for canued goods, Whiteman & Patter-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,281 

PRINTS. 
" Standard Varnish Works," for varnishes, Standard 

Varnish Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193 

A printed copy of the specification and drawiDI! of 
any patent in the foregoillfl Jist. or any patent in print 
i�suert since 186S. will be furnisbed from tbis office for 
10 cents. In ordering please state tbe name ano number 
of the patent desired, anel remit to Munn & Co . . 36] 
Broadway, New York. Special rates will be Irlven where 
a large number of copIes are deSired at one time. 

Canadian patents may now be obtained by the in# 
vent()rs for auy of tbe inventions named in tbe fore 
l!oing Ii�t. provirted they are simple. at a cost of $40 each_ 
if complicated the cost will be a little more. For fun 
instructions address Muun & Co., 361 Broadway, New 
York- Other tor8lllu patents mal' also be obtajDed. 

I F  YOU S H OOT A R I F L E  
P'uno! o r  Slwtgun, you'll makea Bu n' s �ye by sendiu� three 2c. stamps for 
the ld&.l� Ham.d-book • A," 126 pages 
j<·ltE)<;. 'L'he latest Encyclol'edlU of 
A nus, Powders, ,s'hQt ana Bullets. Men
tion SCIENTIJfIC A.M k.:RICAN. Address 

lu.I!LdL M t1 u. CO., NE'Y RAVEN, CONN., U. S. A. 

Do you want :li $ $ :ti ?  'Ve want Agents everywhere The \Vlndsor Collar llnd Cuff CODlpllny, \VJndsor, COIlIl. 

M E R I TO R I O U S  I NV E N T I O N S  
financed or patents sold outright. Capital furnisbed 
for Jlood enterprises at 5 per cent. Stock companies 
formed and influential directors procured. Htocks and 
bond� sold. We transact all business on commIssion 
strictly. No advance fees. PETER WHI'I'NEY, 100 
Broadway, �ew York. 

WA N T E D . 
WAN'1' some one to invest $350 in four inventi01H� 
tbat will pay. Address, H. U., BOX 773, New ,ork, 
You.ng Ilia!, who has a knowledge of mechanical englneeJ"lllg, deSires employment. .No salary for firt5t tew months. Drafting prelerred. Address X. box 773, N. V .  

MA" H I N I ST witb 15 years experience ingas engille U and automobile constructioll, tn this country and abroad, wishes position as foreman. Hi�best references. AddreE8, MO'I'OR, box 773. New York. 

MODELS & E X P E R I M E NTAL W O R K .  
Inventions developed. Special Machinery. 

E. V. Baillard, 106 Libel·ty St., New York. 

�� TYPE W H EE L S. MODELS &. [XPER1MENTAL WORK.6MALLI'MtHINERY NOVELTIES e. ETC. NEW ":D STENCIL WDMS IDO NASSAU B! N'Y. 

FOR STER EOPTICONS AND SLIDES 
Ml1ving'Picture Machines and Films, write WiIlinlns, 
Hrown & Earle, 920 Chestnut �t., Philadelphia, Pa. 9 111A G IC AL apparatus. scientiflc novelties, 

THE OBER �". etc. Illustrated catalog of parlor tricks free. . LA THES . g,°a�-l1�e;: f'��?Yr�� 4�sri't't
a
l�':,��Js-�: 

For Turning Axe, Adze, Pick. 
Sledge, Hatchet, Hammer, Au
ger, Jfile, Knife and Chisel Han
dlcs,Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters 
Table and Chair Legs and otber 
irreguJar work. 

. ar Send jor Circular A. 
The Ober Mfg. Co., 1 0 Be l l St.,  Chagrin Fal ls ,  0. ,  U.S.A. 

Kneading and Mixing Machi nes 
Over 8200 in use. Over 300 varieties 

in loodi1ferAnt industries. 
Patented in all count.ries. 
W E R N E R  & 

P F L E I D E R E R  

Improved Fishing Reel. 
11 t Combine.l Reel and Pole. 
!I Will not throw rOd outO! balance. Bob· 

, bin easily rAmoved for drytm? and chang
in� liue. A novelty of merit and will sell . 
at SIght. '�rhe United States and Cana-!It i �\ dian Patents for sale at reasonable price. 'J, Address A. W. HAZELRIGG, 

a · 1238 East Ohio St., IndianapOlis, Ind. 

DO N ' T  L E A V E  YO U R  K E Y S  
fl� � c-�--�- , 

I " , _ •• 
' 

. , 

in the front door. F a st e n  
them t o  the pocket o r  waist
band with a key chain secured 
hy tbe Improved Wasb
burne Patent Fastene .... 
Slips on easily, grip� like grim 
death. don't tear the fabric. =0 released instantly. By mail, 
25 cents. Catalog,,, oj otiter 
noveLties·ltee. 

=!)-<'b-S tJ'H��-&f:t�r:';�'��Co��: 
We a.re making and selling 
the best Art '11001 in use. A p
plies color by jet of ail., enab
ling the "rtist to do better 
work and save time for the 
arcbltect and the draftsman. 
CircuJars free. Arldress, 

FOR A I R  B R U S H  MFG. CO. , 
ART WORK. Ro�fo���

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

Anyone sending a sketch nnd description may 
quickly ascertain our opinion free wlIeLher an 
invention is probably patentable. Cummunica
tions strictly confidential. Handbook oll' Patents 
sent free. Oldest agency for securing- paleuLs. 

Patents taken tbroug-h MUllll &. Co. receive 
specia� notice, without charge. in tbe Sti¢ntifit 11 m¢ritan. 
A bandsomely illustrated weeldy. J.Jargest cir· 
culatlOn of any scientific journal. 'l'erms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO .36 1 BrOadWay, New York 
Brancb Office. ti25 F St . .  Wasbington, D .  c . 

The 
WOOD 

Incubator on a 

s m a l l  s c a l e. 

Fifty e g g  c .... 
paclty. Heat, moisture and ventilation 
automatically and perfectly' controlled. 

Price only $7. 
Send for tbe Wooden Hen Book ! 

mailed free, togetber with a book about tbe 
EXCELSIOR I N C U BATOR, to those wbo 
name tbis paper. 

aBO. H. STAHL. Quincy, illinois. 

I nvent ions P ractical ly Deve loped .  
Fine Machinery, Pattern and 11lodel llIakiJlIl'. 
D'Amour & Littledale Machine Co.,  1 30 Worth St., N.Y. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for CirCUlar. 

PARSELL & WEED, 129-131  West 3 1 st St., New York. 

PATENT �'!;I.re��'j!�nt��I:rJ,�e �lj��· 1a1�� 
for Sale. Address, T. J. PA'I'ON, Limestone, N. Y. 
1 8  H P Gasoline Engines COl" "ale, III first-
ing, et�., p;iC�
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F O R  S A L  E ���enJ:U�rS;;o��· .tce�lfe,:�! 
automatic machine, produces Gas by tbe Dry :l·ocess. Pat. April 4, 1899. Addre"s, Kiniry & Son, BelOIt, linn 
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F S I Steam Engine bUIlt by the Walts 

O r a e Campbell Company, of Newark. 
N. J. Engine con�ists of two hori-

coupled to one shaft, �ith
t
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cranK pin. '.rhe cylinders are 28 tn. bore, 60 in. stroke. 
Belt wheel is 28 ft. dia. by 114 in. face. Gross weight 
is about 2'.M,OOO Ibs. Can be seen in operation now j 
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S 3 D S Sendus your.�cIreso 

a ay ure andwewilishow
.
YOQ 

how to make *3 ada,. . absolutely sure; we 
furnish the work and teach yOll free ; you work in 

the locality where you live. Send us your address and we wHl 
explain the business fully; remember we guarantee a clear pro
fit of $3 for every day's work, absolutely sure, write f.t once. 

ROUL I!lANU�'ACTURING CO •• Box • 1 _  IIE'rROIT. IllIeB. 

YOU CAN MAKE $ I OO.AWEE.I\ ! 
OWN YOUR OWN SHOW, C6MPLtTl OUTrlT-$IOO. 

LIFE M O TION FI/... MS & MACHINE S .  
GREAT PASSION PLAY &. ')00 OTHER S U B J E C T S . 

1 � L. V S T R  CA'.A. I... O C. U E. 5  F"' � E. E.  
. LUBIN. LARGEST MFR.PHILAD£LPHIA P. A .  ealcium ear�id¢ 

F O R  E X P O R T . 

E. A. N E R E S H E I M E R ,  
35 N assau St. , N ew York City. Y� A��n�r2!���:1 f���.�8�[S

. 
A. new burlier for S'l'EREOPTICONS. 

iIighest \:. r. posslhle. 
State Line Talc Co. ,  Chattanooga, Tenn. 

D. L . H OLDE.N 
1336 BlACH·St.  PHILADt"LPHIA PA. 

RSEGEALED ICE MACH INES 
SH FIRST PA E. SCIENTIFIC AMERICAN SEPT. 2 . 1 3 9 �  

3 1  0 First Premiums 
Awarded to tbe PRAIRIE STA'I'E 
INCUBATO R. Guaranteed to operate 
in any climate. Send for catalogue. 

PitA.lRIE S'I'1.'rE}NCUIU'I'OH. (.:0. Homer Clty,Pa.. 

PO U L T RY �
A
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ust

�����
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trial. 10 cents. Sample Jilree. 14-pa e practical 
poultry book free to Yearly sUbscrli.ers. Book 
alone, 10 cts. CataloQ"e 01 poultry books free. 
POULTRY ADVOCATE, Syracuse, N. Y .  ,;c - -. 

e:-lting and valuable table Rhowing the number of paler.t.s 
granted for the various subjects upon wbich pelitions 
have been flIed from the beginnin� down to December 
31. 1&l4. Contained in SCIENTIFIC AMERICAN Su p
PLE>1ENT, No. 1 002. Price 10 cents. '1'0 be hud at 
this office and frow all newsdealers. 

us $4,000 �o.:::916c 
on our new book, 

Poultr:r nod 
Leading poultry . for it. 192 
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U .  S. Storage 
Batterg. 

The only Fnlly 

Charged Battery 

that can be kept 

in stock witbont 

deteloioration. 

Can be safely ship
ped to any part of 
the world. 

2% Volts 

5 Amp.  Hours 

Weight 2 Ibs.  

U. S .  BATTERY CO., 2 5 3  BROADWAY. 
N EW YOR K. 

FlOST BOUBD lODDS 
h i n d e r  t h e  
horses and ren
der driving dan
gerous. You aTe 
perfect! Y ,8 a f e ,  
however, In a . 

Winton 
Motor 

Carriage 
PI'ice $1. 000. No A gents. whicb needs no 

horse. You enjoy the sensation of pei'f(ct indepen
dence which it gives. Clean, durabl". nOlseles8, eco
nomical. Hydro-cm bon system. Se"d for catalog .... to 

MOTOR CARRIAGE CO. ,  C leveland. Ohio. 

EASILY PUT ON.  
AND RELIABLE. 

HAS PROVED PERFECT 
FU LL Y G UARANTEED. 

Coasting becomes 80 safe and easy you do it 
every chance you J!et. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when co�stiug. You can adjust It to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior In 
constructiol' ., any made. 

Iltustrate Imphlet g,ving detailed vnjormation 
rega"ding .Jrakp, and Lamp, sent on application. 

ECLIPSE BICYCLE CO.  
Box X, ELrll�A, N. Y. 

Warm 
Extre m ities,  

Warm a l l  ove r. 
Warm, St rong, Durable, Handsome, are our $3 Large 

tiauntJet Black Fur Glnves, by mail prepaid. 'I'be same 
�t����:a
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Seventy-five and Two·dollar unlined and silk. lined 
Mocha and Reindeer gloves for men. 

Our enlarged illustrated boukJet II Glove Pointer8 " 
may be had free by mentioning tbis paper. it will give 
you a lot of information about dress, driving and work 
gloves aDd mittens. 

In Black Galloway and Frisian Fur U<Jats and Robes 
we are beadquarters. Get our h Moth-Proof " booklet. 
Also coon, dOll. worn bat, RUB8ian calf cua�t\. 
R�� ���

o
�ot):r;-::r��i��a��g������� ��:J ���:t�� 

we aTe at home; Get our custom tan " Folder." 
The Crosby Frisian Fur Co" l l S Mil l  St., Rochester, N.Y. 

JANUARY 13,  1 900. 

� THE HAR R I NGTON 8 KING PERfORATI NG co. ��� SCREENS II&�� PERFORATED M ETALS Of EVERY DESCRIPTION fOR ALL USES.  Ct'ii'CA'aO �..!i� OF ALL K I N D S .  

Queen's P1atent i i Trip le P late " 
Toepler-Ho ltz Electrical Machine. 

Can used at 

Cb¢ CYI'¢writ¢r €xcbang¢ 
1 l-iJ  Barclay SI.. NEW YORK 
1 24 La Salle St., CH ICAGO 
38 Bromfield St . .  BOSTON 
8 1 7  Wyandotte St.. 

KANSAS CITY. MO. 
209 North 9th St . .  

ST. LOU IS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE. MD. 
We wilJ save you from 10 

to 50% on Typewriters of all 
makes. Send for CatalO(1Ue • 

•.• •.•.•. � .•.•.• �., •.•.• •.•.• • •. CHARTER Gaso l ine Engine "mDCn DESKS. I USED i�:A:::��"OSE 

Stationaries, Portables, 

$ 1 9  85 Engines and PnmpJ. 

buys this 

"Macey" desk 

No. lo-H, di

rect from the 

factory, sent 

" On Approv
al," to be re

turned at OUT 
expense if not 

positively the 

best . roll-top 

desk ever sold at the price. Worth at retail 

$28 to $3.5. Ask for Catalogue No. "8-2." 
THE FRED MACEY COMPANY,  

GRAND RAPIDS, MICH., 
Makers of Office and Library Furniture. 

Direct from the Factory. 

G A S  and GASOLINE 
ENGINES.  

Using Natural Gas, 
{ 'oal Gas. Producer 
Gas, and Gasoline dl-' 
rect from the tank. 
1 to <10 H. P., actual. 
Tbe Springfield 

Gas Engine Co. 
21 W. Washington St. 

Sprinjffield, O. 

.. W O LV E R I N E " 

GAS & GASOLINE ENG INES 
STATIONARY AND MARI NE. 

The h Wolverine " is  the only revers
ible marine JtI\S engilleoD the market. 
It is the ligbtest engine for it. power. 
Requires no licensed engineer. Ab
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS, 
1 2  Hu ron St . •  Grand Rapids. Mich 

(PATENTED) 
Wi 11 bake or roast 

sirty diflerellt aliicles 
Baves tilile. labor and 
fuel. Indispensable 
for any family. Ask 
at you: nearest hard
ware store. If not 
��f

l
���:;tg u

$
s�·50 i
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Timothy Gingras, 
Sole Mfr., 

BUFFALO, N. Y. 

P. T. AUSTEN, Ph.D., F.J. MAYWALD, L. S. MOTT, 
President. Vice-Pres. Sec. and freas. Tn� Au�t�n �h�mi�!l R�uar�n ��. 

Experimental In�JBtllZatton of Te�bnical Problems. 
ReMearch Work for 1t:1anufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unappllool'\ubstances. Reduction of Man
ufacturing Costs. Te�ting • .Per-fect.inll. lntroducing and 
Disposing of Processes and Products. Manufactuting 
Formulas: � Explanatory Oi1'Ctdar on Appl.i.catiml.. 

liZ BEA VEIL STREET, NEW YORK. 

An Ideal Mattress, 
Filled with AI R, not hair, making a most 

l'lJ/.l7Ur'ious bed, 
For CAMP, YACHT, HOSPITAL and HOME. 

Especially adapted for use III tbe SiCk-room, alfordlng 
bedridden patient" the greatest comfort. These mat
tresses have been adopted by the U. S. Government, and 
are now in use in the various Marine tlospitals. They 
are alsolarl<ely used on Ships and Yachts, and by Sports
men and Campers throul!hout the world. CUSHIONS 
for Office Cbalrs. Morris Cbalrs, Carriages, etc., etc. 

ili'"' Send jor Catalogue. 

M ECHANICAL FABRIC CO. ,  
Manufacturers o f  . .  PERFECTION A I R  GOODS," 

PROVIDENCE, R. I.,  U.  S. A, 

CHARTER GAS ENGINE CO., Box 1 48 ,  STERLING.  I LL. 

F U E L. 
You will Hnd our Gasoline 

HOISTING E N G I N ES 
a great saving Over steam and 
a. perfect, economical bOOD 
where WOOd, coal or water 
are Bcarce and hillh-priced. 
Both friction and geared 
holst from 6 to 150 H. P. for 
mines, quarries. docks, etc. 
Every machine fully guaran
teed. Send for free Catologue 

and state size oj engiJne wanted. Weber Gas & Gaso
line Engine Co., «r.I S.W. Boulevard. Kansas Clty,Mo. 
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HOIST. It Is 
s a fe, S i m p l e, 
strong, aud built 
e s p ec i a l l y  for 
service far from 
factory. Write f OT cat. S. A. 
Witte Iron 

Works Co., 
1207 Walnut St., 
Kansas City, Mo. 

This bt'ata Wind, Steam, or Horse Power. 
We off'erthe 'V .':Il�TKn 2� actual bone power 

G A S  E J'( G I J'( E 
for .It,O. 1�88 10 per cent discount for e�,h. Built 
on interchangeable plan. Built of M-st material. 
:\fade in lots of 1041 therefore we eRn make the price. 
BoXM tor abipment. weijlht 800 Iba. Made lor Gas or Gaaol lne. Aho Horizontal Engines, 4 to 30 b. p. 

WEBSTER MFG. CO., 
. 

10,.4 West 1lith St ..  Chicago. 

:��!���nB:�����:
3��la�1 �trG��h:r:d Yc�� £�1.: 

So. Peter and Lafayette Ste .• New Orleans, La. 

PAY S to write for our 2M-page free boot, 1.'e118 how men with small capital 
can make money with a Itlagie 
I� R n t e r n  or S t e r e o p ticon. �cALLISTER, .r,. Opt.iciau, 4tJ :N 8S8U.U St., .N. Y. 

S G al � S AIl varieties at lowest prices. Best Railroad 
Ir:g
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Sewing Machines, Bicycles, Tools. efc. Save 
Money. Lists Free. CHiCAGO :SCALE Co., Chicago. II I .  

WILLIAMS' SOAPS SOLD EVERYWHERE, BUT SENT 
BY MAIL IF YOUR DEALER DOES NOT SUPPLY YOU. 
Williams' Shaving Stick. • • 25 cents. 
Oenuine Yankee Shaving Soap, 1 0  cents. 
Luxury Shaving Tablet, . • , 25 cents. 
Williams' Shaving Soap (Barbers'), 
Six Round Cakes, I lb., • • • • 40 cents. 
Exquisite alsofortoilet. Trialcake for 2c.stamp. 

The].B.WILLIAMSCO •• Glastonbury,Conn. 
LONDON : 64 GREAT RUSSELL ST., W.e. SYONEY: 1 6 1  CLARENCE ST. 

" GERE GASOLINE ENGINES 'f--'F'F'"F"'flJ"IblrFfl C�PBIN '��OPE;rB60ATS �?�il!li�;i!ijii:if.L;(NGJNr: CA6TJN6,s, BOAT rRAMe:& 
.:::'!'! __ Gto.H.GERE Y"'"I.vNcHWk3. 

N[W CAT. ,.. OR 4 STAMPS GRAND RAPIOS.MICHIGAN. 

M I ETZ &. W E I S S 

K E R OS E N E  
and GAS Engine 

':rhe most economicaJ power 
�!W�e.Al�g�u;rU; ������ 
kerosene. Perfectly auto
matic. Patented 18!17, U. S. 
and E��ean countrieH. 

TJd�s!iat���"4'z , 
1 2 8- 132 Molt St., New York. 

MARKT &. CO., 
J"jondon, Hamburg, Parhl. 

PUBLICATIONS FOR 1 9 00. 
The prices of tbe dllferent publications In the United 

States, Canada, and Mexico are as follows : 
R ATES " B Y  M A I L .  

Scientific American (weekly), one year. $3.00 
Scientiflc American Supplement (weekly), one year, 5.00 
Ex�m�g�!�?s�fa��e�if���c �me�ca,: (m�nth: 3.00 
Building Edition of tbe SCientific American 

(monthlyi. _ 2.50 
C O M B I N E D  R A T E S  

In  the United Stlltes, Canada, and MexIco. 
Sclentillc Ameri.can and Supplement, - 7.00 
Scientific A merican and BuiJding Edition, _ 5.00 
Scientific American. Sc1entitlc American Supple-

ment. and Building Edition, . - - - - - 9.00 

T E R M S  TO FOREIGN COUNTRIES. 
The yearly subscription prices of Scientific American 

publications to foreign cou lltri�s are as follows : 
U. S, Engliab 

Money. Mor.ey. 
£ s. d. 
0 16 5 
1 4 

Scientillc American (weekly), - - $4.00 
ScientifiC American Supplement (weekly) 6.00 

Building Edition of the SClentiHc Amer-
ican (monthly), - 3.00 0 12 

Export Edition of the ScientiHc Amer-
ican (monthly) In Spanish and English 3.00 0 12 

COM BINED RATES TO FOREIGN COUNTRIES 

Scientific American and Supplement, - 8.50 1 H 11 
SclentiHc American and Building Edi-

tion. - - - - - - - - 6.50 

Scientific Ameri('an. Scientific American 
Supplement, and Building Edition, - 11.00 

ur P·roportionate Rates for Su.: Months. 
The above rates include postage. wbich we pay. Re

mtt by posta.I vI' express mOll€:y order, or draft to order of 
MUNN & CO., 361 Broadway, New York. 

JESSO P'S STE E LTHB[E�Er 
FOR TOOLS, S AWS E TC. 

W� .J E S SOP & SONS L:2 91 JOHN 5T. NEW YORK· 

PRINTING INKS 
The SCIENTIFIC AMERICAN i 8  printed with CHAS 

ENEU JOHNSON &: CO.'S iNK, Tentb and Lombard 
Sts •• Pblladelpbla, and 47 Rose St •• opp. Duane, New York 


