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J tituiifit �mtritau. 
lower cage to crush and bend open the vertical bars of 
the uppel' cage, thereby allo wing t h e  loose weights 
which it  carried to fal l out and down the shaft. 

It should bl' I'xplai ned that the cages consist of a 
solid top and bottom weight connected oy two vel·tical 
rods. '1'he space betwel'n these weights, which are 
fixed, is filled in with loose weights (used in adj usting 
the overbalance of the car), which are held in place 
by notches at their ends wh ich embrace thl' two verti 
cal rods, above m ention ed, of the carriage. The verti
cal rods were only ex pected to be su bjected to a ten
sional stl'ain,  and spl'Ung ope n at once when they were 
compressed between the upper grating and the lo wer 
car acting undel' the pull of the motOl·. 

This is the first i nstance on record 0: an accident of 
this character, and it teaches a very plain lesson, which 
the makel's, not only of this, but of all forms of counter
balanced elevators, should make haste to act upon. 
The counterweight cages should at once be changed so 
as to render the spilling of the loose weights an impos-

UNSUSPECTED PERIL IN ELEVATORS. sibility. E ither a bolt should pass down th rough every 
The recent shocking elevator accident i n  the United weight or the cage sho u l d  be mad e of stout sheet iron 

States Fire Insurance Com pany's b u i lding, William or wire n etting. Although it has taken n early a SCOl'e 
Street, New York, w hich res ultl'd in the death of the of years to reveal the existence of this peri l, the terrible 
secretary of the com pauy, 'Valter H. Griffin, the serio consequences of such an accident ren d er it. the duty of 
ous inj ury of '1'homas 'V. Cauldwell, a d irector, and e very maker and owner of such I'levators to make the 

-1l1inor i nj uries to the other occupants of the car, has sl ight changes which are necessary to safegual'd the 
opened the eyes of the p ublic to an unsuspected but public in future. 
very grave peril in one of the most COllllllon forllls of It is  need less to say that the accident emphasizes the 
elevator. necessity for frequent and rigid inspection; for it was 

Since the epidem ic of elevator accidents which visited the m isplaced automatic stop that was the i m mediate 
this city last year, when such noted stl'uctures as the ca use of the disaster. 
American Tract Society b uilding. the 'Valdorf-Astoria ------.................. ------
Hote l ,  and the General Post Office were the scenes of FORTHCOMING IMPROVEMENTS IN UNITED STATES 
more or less serious breakdowns, New York h as been NAVAL ORDNANCE. 
com parath-ely free from disasters of this  kind. The The present fiscal year, 1898-99 p romises to be an nn
accidents of that period wel'e of such a n ature that the usually i mportant one in ordnance de velop luen t  in the 
cause was easily ascertained, and the lesson s  wh ich U n i ted States navy. As It result  of till' rl'ports received 
were leal'lled have been put t o  good acco u nt by both from the various ships w h i c h  were actu al ly engaged-in 
the builders and operators of t his c lass of mach inery. battle d u ring the past summer, a n U luuer of important 

'f he United States build i n g accident, however, is  of changes will be made in guns an d m o u nts and in th" 
an entirely novel kind, nothing l i ke it, as far as we make-up of the ships' batteries 'fhe 1 3 · i nch gun will 
can learn, havi ng happened bl'forl'. It has served to give place to an i m proved type of 12- i nch gun as the 
show that there are som(l. conti ngencies t h at m ay escape mai n arm ament of battleshi ps, and a more powerful 
the most careful safeguard ing against accident, and it G-inch gun w i ll become the standard weapon for the 
teaches us that in elevator- work involving the constant arming of the main rapid-fi re battllries. The l�· inch 
movement of heavy suspended weights through ver- gun will be a weapon of m uch greater power than the 
tical distances measured b y  the h u n d red s of feet, it is j present type, as installed on the " Iowa," and there is 
weil to provide even against those breakdo wns wh ich good reason to bl'l ievp t.h at the wire-wound system, 
are apparently, in the nat ure of things, i m possible. I n  wll ich is  in very successful use in the BI'itish n avy, wi l l  
the presen t case the car containi ng I'ight people h ad be used i n  this  and i n  the 6-inch gu n. For the present,  
descended to the gronnd floOl', anJ the occupants were h o we vel', it is  p remature to annou nce the use of this 
commencing to leave the car, when several 100-pound syste m as a sett.led fact. The new 6-inch g u n  will have 
weights became detached fro m the counterbalance a velocity of 3.000 feet per "econd. This enh anced ve
eage at the top of the shaft and fell through the full locity w i l l  be effected by an in crease in weigh t and 
height of eleven stories u pon t h e  roof of the car. length, but no change will be made in the present 

The eleva tor is of the Otis overbalanced electI'ic type, specifications for p roj ecti les . The other conspicuous 
so named because the weight of the car ig overbalanced change will be the general substitution of 3-pound
by counter we ights, which are attached to the cal' by er guns on the heavier ships for l-pounders . The 3-
wire ropes t h at pass o ver pu lleys located at the top of the pou ndel's lllay even be expected to largely displace 6-
shaft. T he counterbalance weights travel in a vertical pounders, particularly on the smaller vessels. It is 
guideway at the side of the elevator shaft, and they are not general1y known that the 3-pounder gun has a 
pl aced in t wo cages or stirru ps, placed one above the longer range than the 6-pounder. It is a fact, however, 
othl'r, wi t h  a space of a foot or t wo between them. which is d ue to the employment of a proportionately 
Each cage is h ung by its  own separate ropes. 'l'he larger amount of powder behind the 3-pounder shell. 
upper cage contain s  the weights that counterbalance The actions at Manila and Santiago have confirmed 
t he car, and its ropes run directly u p  over the top pul- the lessons taught at Yalu that I-pounder guns have a 
leys and down to the car. The lower cage con tains the questionable val ue on board battleships and h eavy 
counterweights for the lIve load (passengers), and its cruisers. The range of these guns is deemed too lim it
ropes pass by the car cou nterweights over a top pulley ed. The action at Santiago was fought out at rangtls, 
and down to the back of the winding drum. A w i n d- general1y speaking, beyond 3,200 yards. The l-po under 
ing rope also passes from the front of the drum , ove r  a guns have their sight bars cut for only 3,000 yards. 
top p ulley, and do w n to the car. The demand j ust now is for h eavier guns in the sec
'. 'l.'he o bject of the counterweights is  to relieve the ondary batteries of battlesh ips, and in the Un ited 
strain on the car hoisting ropes, d ue to the sudden States navy provision is  being made to supply pieces 
starting an d stopping. Thus we may state a typical of 12-pounder and 14-pounder cali bers. The 12-pounder 
case in w hich the 'empty car weighs 2,000 pounds and was adopted several years ago in t.he British navy and 

-its counterweight acting on the car 1,500 pounds, is  a favol'ite weapon. It not only finds a place in the 
while  the li ve load provided for is 2,UOO pounds, coun- batteries of battleships and heavy cruisers of that 
terweighted by 1,500 pounds acting on the back of service, but is mounted on vessels of the torpedo-boat 
the winding drum.  It is evident that the greatest destroyer class. The battery arrangement on this last 
dead weigh t to be overcome by the electl'ic motor is  mentioned class is one 12-pou nder and four G-pounder 
never over 1 ,000 pounds. 'fhe motor, when the car is guns. The United States destroyers of the Porter 
empty, will have to lift 1,000 pounds excess of counter- type, mounting four l-pounder guns, make a rather 
weight, and when the car is full will  have to l ift 1,000 light showing in comparison. 

,pounds excess of live load. In the normal condition The new 14-pou nder gun will h ave a muzzle velocity 
of working, when the car is  half full, the car and load of 3,000 foot-seconds. For small vessels of too light 
will about balance the combined dead and live load construction to mount 4-inch guns i n  the extremities, 
counterweights. the new 14-pollnder is deemed an ideal weapon. 

The car is arrested at the top and bottom of the Assurance is given from a high quarter that al1 sec
shaft by m eans of an a utomatic catch on the motor, ondary battery guns for the Unitl'd States navy of the 
which switches off the current at the proper moment. 3-pounder and 6-pounder types will  hereafter be built 
It seems that the catch was out of place by an amount on the semi-automatic principle. The Max im-Norden
equivalent to two or three feet of travel of the car ; so felt mechanism appears to be the type h i t  upon. The 
that on this particular occasion, instead of the motor right to use this principle has been acquired by our 
stopping when the car reached the bottom, it  con- naval authorities. 
tinued to wind up the lower case of weights, which, as The manufacture of projectiles for secondary bat tery 
we have stated above, was attached through its ropes guns h as been carried to that point where there is little 
to the drum. The 16wer cage was lifted in the groove difference in the cost of com mon shell and armor-pierc
until it struck the upper cage, which it carried up with ing shell.  Th is  statement applies particularly to 3-
it until the top edge of the upper cage brought up pounder and 6-pounder projectiles. In consequence of 
against an iron beam of the overhead grating of the this fact, armor-piercing shell, it is  anno unced , will be 
abaft. The coIl�iDued pull of the rope caused the issued exclusively froUl IlOW OIl for the lighter ca.libers. 
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The armor-piercin g projectiles in calibers below the 4-
inch carry explo:;h-e cha l·ges. 

The Maxim-Nordenfelt automatic guns, which were 
imtalleu in large n u m bers on board United States 
�hips at th e b reaking out of the war, did good service, 
but, f rom the individ ual reports of officers, there were a 
good many instance� of j amming at the outset. WhEn 
the volute springs were well set up and the cartridge 
cases properly squared, the guns could generally be de
pended upon to run a belt out without stop, but there 
was more than one instance of cartridge cases pul ling 
apart from the shells. The ammunition used was of 
Engl ish make, and the opin ion has been quite freely 
expressed that in manufactu re it was not up to the 
best American make. As a prom inent ordnance official 
has expressed it, however, .. When t hese guns did work 
well, they were ideal . "  The policy now is  to make the 
l-pounder guns of longer barrel and heavier. A rate of 
fire of 250 shots per m inute is counted upon. 

Wh ile foreign nations are employing high explosi ves 
to a large extent in n aval shel ls, the policy in this 
country appears to be i n  favor of the retention of 
black powder charges. The latter can be depen ded 
upon to fire wood work, and the action of one of these 
shells when bursting bet ween decks is more diffusent 
than in the case of a h i gh explosive charge. It was 
the black powder in the American shells wh ich so early 
in the fight at Santiago set the Span ish ships on fire. 

The reports from the various sll ips show that pl'ema
ture explosion of shells in the guns was not an infre
quent occurrence d uring the war. The 5-inch gun of 
one vessel is said to have been badly scored by one of 
these happenings. O n  the .. Man ning " there were 
two instances of premature explosions in action, one a 
4-inch shell, the other a 6 · poun der, but the guns were 
not even marked. In squadron action Lefore Santa 
C ruz del Sur a shell from a leading ship burst about 
100 feet ahead of the "Manni ng," showing that the 
tro u ble in Commander Todd's fleet was not confined 
to one vessel. O n  the other hand, the action of the 
shells on striking on shore was not, according to later 
discoveril'�, al ways certain. Shells were picked up 
both at Daiquiri  and about Santiago wh ich had fai led 
to detonate. In the case of the Max i m  am munition, 
the shel ls would often explode on striking the water. 
The " Man ning " had occasion, when attached to Com
mander Todd's squad ron, to use her Maxims on some 
thatched h uts in the vicinity of Niquero, and it was 
found that the shells exploded with regularity, e\-en 
when brought up by these light ob�tructions. 

The attention of the ordnance officials h as of late 
been d irected to insuring a greater certainty of action 
in the fuses of all naval shells, and information at 
hand is, in effect, that th e new fuses are lllore sen
sitive, while still possessing a good factor of safety. T h e  
trouble occasioned b y  shells exploding prematurely i s  
ascribed t o  t h e  doi ng away w i t h  burster bags. So 
long as the interior of the shell is given a smooth, 
lacquered surface, these accidents will doubtless be ob
viated. The rule n o w  is to crowd as much black 
powd el" into a p roject i le as its interior space will hold. 
The idea is to obtain as great a mine effect as is possi
ble. 

Brow n  prismatic powder is now a thing of the past. 
Large contracts for the n e w  smokeless po wder are at 
presen:t being filled, and it is confidently asserted in  
ordnance circles that there wil l  soon be a sufficient sup
ply on hand to fit out every s hip in service. It takes 
at least one month to commence the delivery of smoke
less powder, once a contract has been signed, arid in 
these days of quick wars it is imperative to have a 
large reserve stock on hand. 

The fear is expressed by m any leading na\-al officials 
that the people will conclude that because this war was 
so easy, it will  al ways be easy, and that it makes 
little difference what class of materiel the country has 
on hand or how m uch of it. '1'he present policy of 
Com modore O'Neil, the C h ief of Naval Ordnance, is to 
stock up the navy yards with l i beral supplies of ord
n ance outfits ; but as this costs money, the attitude of 
Congress has to be reckoned on. 

The war w i t h  Spain has not only tended to ordnance 
chan ges, but to rad i cal i nlJovations i n  the preparation 
of sh i ps for battle, and new regulations based upon 
the experiences of the past summer are promised 
shortly. From what can be learned, it is proposed to 
strip ships down hereafter as they have never been 
stripped before. Woodwork is to be torn out in ruth
less fashion, and in those ships w here the officers' living 
quarters are placed well up above the waterline, state
room b u lkheads, closets, and furniture are doomed to 
go. It  is  even a question if bunks w ill be retained. 
The recourse, in the event of taking out bunks, is 
hammocks. 

There are certain articles carried on the decks of 
warships wh ich are very convenient, such as chests 
and lockers, but in time of action these appurtenances 
only serve as so much fUlll for flames. The new rule 
will be to mark i n  plain letters " O verboard " all fit
tings not essential to the working of a battery and 
which serve only to give off splinters. ,t is expl'cted 
that opportunity will be afforded for ships to stow the 
greater pa.rt of their loose furnishings a.t the Il80vy ya.rQe 
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before hostilIties break o ut., but if vessels are brought age, for he had at times the directioll of o\'er one thou
to action without previous opportunity for prepara- saud men, 'I'wo years later he declined the position of 
tion, the" overboard" practice will be in order, Assistant Naval Constructor, but ill 1869 he made ap-

'.rhe action at Santiago brollght hOllle more forci bly plication fOl' appointlllent, and in May of the same 
than auy other battle the great danger from fire in tilue year, after passing a severe examination, he was up
of battle, and forthcoming instructions, it is announced, pointed as Assistant Naval Constructor, U. S. N., with 
will lay special s tress o n  p recautions to be takeu. the relative rauk of Lieutenant. The training Mr. 
Not only m ust hose be led out to e\'ery part of a ship, Hich bol'll had receh'ed in the yard and drawing office 

but care must be taken to protect thE" hose as much as ulade the performance of his new duties comparati vely 
possible from destruction by shell. Oil several of the easy. In 1870 he was seut to Portsmouth, N. H. A 
Spanish ships hose led along deck was cut to pieces by farewell ball and procession were given in his honor at 
6-pounder shell. Vallejo before he left. At Portsmouth Mr. Hichbol'll 

In the matter of carrying small boats in time of passen years of fruitful  experi ence in building and re
action, the naval authorities, it is understood, wi l l  pairing vessels. In 1875 he received h is COltllllission a8 
leave it largely discretionary with the commanding Xaval Constructor, havi ng passed a competitive ex
officers, but the opi nion is hazarded that naval captains, ami n ation at the n avy yard, in which he succeeded in 
as a rule, will strip down to t wo or  three boats. Dur- distancing all his eompet i tors. In December, 1875, he 
ing the civil war the practice sprang up of drop- reported for duty at the Portsmouth n avy yard. At 
ping the small boats clear of the ship on going into this t ime the yard was being abandoned and the m a
action, and the same p ractice was observed to some chi nery stored and prepared to be transported to the 
extent in the Spanish war. On the larger vessels a new yard at League Island. A large share of this im
steam cutter and a couple of pul l i n g  boats, say a whale portant work de volved npon Mr. Hichborn. He was 
boat and launch, constituted the outfit. It is contended al ways a strong advocate of the  natural advantages 
that, in a prolonged al'tillery duel between ships, any I of the island as a steel shipbuilding yard for the navy, 
boats carried in the cradles will be shot to pieces. and during the nine years he was on duty there he did 
There will be the danger arising from spl inters, to say all in his power to put it in condition for government 
nothing of adding to combustible llIaterial. Even if  work. He completed and repaired a large n u mber 
the boats are not set on fire, they will probably be so of vessels at this yard. 
badly damaged as to make it im possible to use them. , In 1880 he was selected as a member of the first Ad
The instructions, it is said, will suggest that comllland- visor)' Board, frolll the organ ization of which was gh-en 
ing officers encourage their men to rely upon 
life preservers. 

The war color for \\'arsh ip� which most 

nearly approximates to the horizon and 
rocks has been found to be a dull gray, with 
a yel low sh ade. LIEUT. G. L. CARDE�, 

Ordnance Officer, U. S. S . •  , Manning." 
ec ••• 

CHIEF CONSTRUCTOR PHILIP HICHBORN. 

'Vhen we consider the hrillian t na\'al vic
tories of Mani la  Bay and Santiago, we are 
apt to forget the labors of those who made 

the success possible. The truth of the mat
ter is th at the victories were gained ttlonths 
and years previously in  the draughting 
rooms in the State, 'Val' and Navy b uild
ing at 'Vashington. 'Ve do Hot wish to dis
count  in  any way the bravery and skill of 
the line and engineer officers who navi gated 
and fought the ships with such success. At 
the sallie time the bureau chiefs and their 
subordiuate officers who toiled al l through 
the spring and early s u mmer, buying Bew 
vessels, conyertiug them from peaceful to 
warlike use, making and shipping suppl ies 
and attending to all of the manifold wants 
of an enormous fleet of 312 vessels, should 
not be forgotten. The good work aecom
pl ished by the Bureaus of Yards alld Docks, 
Eq uiplllent. N avigal ion,  Arlus, C'Hlstruetion 
and Repair, and Steam Engiueerillg, will 
ever remain olle of the llIOst p leasing and 
satisfactory remembrances or the w ar. 

of the Bureau Chiefs and have sim'e been adopted for 

the " Amphi trite" and ., Monadnoek" aud other ves

sels. Mr. Hich born is a Illelllber of a nUlllber of soci e
ties de\'oted to the i n tel'est of shi pbu i idillg, and he has 
devoted III ueh time to literary work. ch i elly u pOll m b
jects of a professionaluature. His ad\'ocacy of �heath
ed ships is gaining' ill favor among lllen in the navy. 
He has also given great attention to life saving appara
tus. His practical and inventive gen ius has eontribut
ed many valuable improvements in shi pbuilding, such 
as the u tilizatioIl of steel bitts as ventilators. Iu (,OIl

clusion, it may be said that profe�sionally MI'. Hich
born is always ki nd and sympathetic in his treatillent 
of his subordi nates and is en'r ready to recogn i ze their 
m erit. He is a thorough master of his profession. 
and has won the respect and confidellce of hb IIlen, :lnd, 
without req uesting it, he has at al l tillles reeein'd the 
full  measure of praise fro III the various :-lecrl'taries of 
the Navy as the result of his excel lent Illanagelllent 
and executive ability. 

---- �-. ... � - --.-----
GLAZED BOOK PAPER BAD FOR THE EYES. 

The effect of glazed paperti 011 tlte e�'esigltt has re
cently occu pied the attenti on of some <Terlllan doctors. 
One authority examines the causes of the challge� in 
the general reading and writing habits of the Ilation, 
and explains that i n  the earlier palt of the century the 
old rag papers then i n  use, both for writing alld pri nt
ing purposes, were mostly of 11 dull gray 01' oint' ('ol()!', 
and were coarse-grained, so that thick letters Itad to 

The subject of our  sketch is Commodore 
Philip Hichborn, Chief Naval COllstructor, 
U. S. N. A great deal of the hardest work 
which was done in the navy in the p repara
tion of yessels for active service dul'ing the 
war was accomplished by the bureau over 

COMMODORE PHILIP HICHBORN, CHIEF NAVAL CONSTRUCTOR, U. S. N. 

be used by writers with q nill pens or by 
printers on their  old slow presses. 'Vith the 
introduction of more modern fihers, paper 
receh-ed a sllloothel' su rface. steel I'PII" cOllld 
be employed, and the pl'lutiug papPI' eOllld 

travel over quicker priut ing presses. The 
fashion for bri lliant colors anll elaborate 
typesetting has beell carl'iell to sneh a ,tate 
of perfection t hat a reflection is ofteu ('rpa{ed 
which could ne\-er arise from the I'OlIglier 

surface. N ow, what is the eft'pet npoll the 
reader's eye? In the old books 01' lerters, 
with a ltl i ld and soothin g  light. t he �urface 
contrasted easily from the thicker :lIul darker 
type or w riting characters; uow the biglily 
glazed surface offers reflections of tlie light 
which, with the more e laborate alld thillner 
type, produce a lot of shades alld l ights that 
are IllOst tryi ng to the eye. 'I'he paper has 
often to be t urned ill varions di rpr'ri()ns to 
be seen III ore clearly in order to distillgllish 
the gray (or, Illay be, otlier shades) 01 the 
t�'pe from the shining white of till' paper. 
This is similar in effed as

'
to the J'('''lIit of 

trying to decipher \\THilig in tIle dusk, ;\n 
experi ment would soou pl'O\'e thi�. Take 
an o ld  edition, say, of Shakt'slH'an'. alld 11 
new magaz ine 011 highly glazed pa!'PI', and 
compare the sem;ation iu \ he e�'p aftpr half 
an hour's readillg. The do('{or.', tIH'I'pfore, 
propose that the pu blic i IlSIW('\ ors of ",·llOols 
should order the use of s:lIlital'�' pnper for 
the eyes, by which tlH'y Illean that a glazed 
or h ighly pol ished snrface-sllOuld .be

'
avoid

ed, and the co lors chosen "h�lild r:ltllel' be 
gray or light bl ue, but no white, :lnll ill fact, 
no brilliant colors at all .  'fhe type should 
be clear and simple, and not too thin.' ' The 

wh ich Commodore Hichborn presides. and we haye 
already, on another occasion, given an outline of the 
volume of work periormed, and the results of the 
blockading fleets and the fighting speaks for the qua
lity of work performed. 

Commodore Philip Hichborn was born at Charles
town in 1839. and graduated from the Boston High 
School in 1855. He then entered French's Mercantile 
Col lege and graduated from it i n  1859. At the age of 
fifteen he acted as assistant secretary to Admi ral '1'. H. 
Gregory, the cOlllmander of the Boston navy yard, 
and a year later he was indentured to the government 
as sh ipwright apprentice. During his apprenticeship of 
fi \'e years he successfully llIastered eyery detail of the 
shipwright's trade, so that he has a knowledge of not 
only the modern. but the old system of shipbu i lding. 
In recognition of his merit, Secretary Toucey ordered 
that he should receive a course of theoretical trainillg, 
and he made remarkable progress in ship designing 
�nd calculations i n  another two years' cou rse of theo
retical train i ng u nder Prof. Molle_ In 1861 MI'. Hich
born obtained a position as carpenter of the clipper 
shi p  "Dashing 'Vave," bound for San Francisco. The 
voyage was a tedious and tempestuous one of some 
one hundred and fifty days. The third mate became 
ill, and Mr. Hichborn was required to act in his place, 
and he performed the duties of that officer with re
markable success. U pon arriving in San Francisco he 
worked for the Pacific Mail  Company and the Califor
uia Steam Navigation Company, and then once more 
e n tered i n to the employ of the government at Mare 
Island. He had various positions at th is  yard, and in 

1862 was appointed master sh ipwright, which was a very 
l'esponsible position for a man twenty-three YE)ars of 

the first impulse to n aval recon�truction.  In aaaition 
to his regular duties at the yard, he had charge of the 
completion of the "Terror" and "Amphitrite" and 
superintended the launchillg of t hese vessels. In 1884 
he was selected by the Secretary of the Navy for special 
duty in Europe, and, in accordance with the orders of 
the department, Illade a tour of the dockyards of Eu
rope, and u pon his return he submitted a valuable re
port to the department, which is considered a standard 
work upon the subject. In November of the same 
year Mr. Hichbol'll was ordered to the Navy Depart
ment at Washington as assistant to the Chief of the 
Bureau of Constructio n  and Repair, and also as Naval 
Constructor at the navy yard, 'Vasitington, He was 
also a member of the Board of Inspection and Survey. 
The du1ies of these very responsible positions, which 
he performed simultaneously, were rather trying, but 
h i s  professional knowledge, sound judglllE'nt, and ex
ecutive ability enabled him to perform the duty of these 
offices with great satisfaction to the department. Since 
h i s  appointment as a member of the Advisory Board, 
i n  1881. he has been prominently asso('iated with mat· 
tel'S affecting designing and construction of our  new 
n aval vessels. Mr. Hichborn was appoi nted Chief of 
the Bureau of Construction and Repair in September, 
1893, and he now holds the relative rank of Commodore 
w h i le he occu pies this office. His position is compar
able to that of the Chief of Naval Construction in Eng
land. He was reappointed for a second term on Sep· 
tem bel' 7, 1897. He redesigned the armorclad •. 'ferroI', " 
converting her from a single turret mon i tor of doubtful 
utility into a double barbette turreted coast defense ves
sel of a very formidable type. These highly �fficient bar

bette turrets were unanimously approved by the board 

children, whose eyes require p rotection, 'awl 
through them the parents, SllOUld be taught to demand 
their favorite books and papers to be primed· i ll the 
right style, and the excesses of a fabely guided taste 
should be avoided. It is suggested that a few years of 
such policy would soon improve the eyesight.-Iu\'en
tion. 

-----------4�� •• �.�. __ ----------

RADIOGRAPHY AND THE PHYSIOLOGY OF THE HEART. 

M. Bouchard, at a recent meeting of the AeadelllY of 
Sciences, reported some ob�er\'atiolls he had lIIade 
upon the thoracic organs by ltIeans of the X-ra�s. 
Among other things he has been enabled to a,,�ert the 
exbtence of a marked dilatation of the aurieles when 
the intra-thoracic b lood-pressure is raised dul'iug in
spiration. This con d ition is art i ficially brought about 
by endeavoring to inspi re with the glottis ,hut, aud is 
naturally brought abou t  by the violeut iu"pirations 
during a paroxysttl of whooping-cough. M. Bouchard 
has also discovered that a clear horizoutal i'pace exists 
during forced inspiration between the shado w of the 
heart and that of the diaphragm. bllt during Ilol'lllal 
inspiration there is no space yi, ible. This pheno
menon, which is remarkable consi(lerin� that the dia
phragm and the pericardium are attachen to olle an
other, is explained by M. Bouchard in the fol lowing 
way. During the forced descent of the diaphragm in 
a large inspiration the inferior su rface of tile ileart is 
in contact with the diaphragm to a \'ery limited ex
tent. The pericardiulIl tucks it,elf into the space ex
i,ting between itself and the heart, fornling' in front 
and behinn a gutter in to which ill tnrn the pullllonary 
tissue is packed, thus forllling a layer of tisslle much 
more penetrable by the X·rays than those which make 
up the heart and the diaphrag-ttl.-Lallcet. 
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A SIMPLE ELECTRIC BICYCLE-LAMP. 

In most portable electri c lamps thA battery-cells 
used are placed one u pon another, and t wo i nclosing 
conducting casings are employed in complet iug the 
circuit between the battery-electrodes and the lamp 
terminals. A lamp made by the U uited States Battery 
Company, of 258 West T w enty-thi rd Street, New York 
city. is an improv ement upon this  form, in so far as it 
uses but a single tub ular casi n g  which acts as a sup
\ lOI·t for the lamp and its reflector, and as a conductor 
from one electrode of the inclosed 
battery to complete the circuit. 

As shown in Fig. 1, the tubu
lar casi n g  i n  question is provided 
with screw caps at each end, and 
with an insulated lining sur
rou n rl i n g  storage battery cells 
placed one over the other. The 
cells are each provided w ith a 
cyli ndrical copper casi ng con
stituting a negative electrode, 
and with a projecting button 
constituting a positive elect.rode. 
The upper negative electrod e is 
in electrical contact with the 
lower positive electrode. 'I' he 
lower negative electrode is in 
contact with the outer casing. 
An i ncandescent lam p and re
flector are secured within a metal 
ring surrounding the tubular 
casing. A screw-threaded knob 
is secured to the upper cap and 

j , itutifit �tutri,au. 
" • Farragut ' made successful trial run of one hour 

with one tum. A verage revolutions, 419/11" per minute. 
Everything worked smoothly. " 

The Union II'on Works, builders of the vessel, tele
graphed to the Secretary as follows : 

; ,  , Farragut ' made successful run yesterday. Speed, 
30 ' 1 8  knots. " 

O nder the contract the " Farragut " was required 
to make 30 k uots, and naval officials are greatly pleased 
to heal' that s he exceeded the req uireme nt. 

(DECEMBER 1 7, 1 &)8 
The armament of the " Farragut " will be po werfu l 

for a vessel of her size. It wi l l  consist of four 6-ponnd· 
er rapid-fire guns and t wo 18-inch torpedo disch arge 
tubes. 'f wo of the guns will  be mounted on t h e  
forward platforms sU\'l'ounding t h e  conning tower a n d  
t wo on t h e  m a i n  decl. .  H er complement of m e n  w i l l  
b e  forty i n  number. 'I' he steering o f  the vessel, w h ich 

was perfect in all her preliminary trials, is effected 
by a double cylinder engine secured in the b u l khead 
abaft the engines. T here are altogether twenty-nine 

steam cylinders in the vessel.  A 
test of the time required to raise 
steam in the boilers resulted very 
satisfactorily, and the easy main, 
tenance of high pressure, even 
when at the highest speeds, was 
demon stl'ated. 

No Restraint of Trade. 

An attempt on the part of 
J. W. Goddard & Sons, manu
facturers of Feder's Brush Skirt 
Protector, t o  retard the i ntro
d uction of all similar articles. 
by securing a monopoly of t h e  
advertising, has beeu defeated 
by the Supreme Court of New 
York State. 

is provided with an insulating Fig. I .-An Electric Bicycle-lamp Fig. 2.-An Electric House-lamp. Fig. 3 .-An Electric 
Carriage-lamp. 

The method employed by this  
firm consis ted of efforts to make 
contracts with advertising luedi
urns, in which it was provided 
that these publications shou ld 
refuse to admit to their colu m n s  
t h e  advertisements o f  com pet
ing firms, thus s e c  u r i  n g f o r  

themselves the exclusive ad ver-

washer. in Partial Section. 

By screwing the knob down to 
i ts l o w e r  m 0 s t position, the 
washer will  press a strip of copper down upon the 
upper positive electrode and thus cause a current to 
!Jass through this upper electrode, the copper strip, 
the inner terminal of the lamp, the outer terminal of 
the lamp, through the metal ring, the tubular casing, 
to the outer casing of the lower cell, and finally to the 
starting point, thereby causing the lamp to give a 
brilliant light. 

In the accompanying engravings various forms of 
this portable lamp have been shown, in which forms 
the principle of construction and operation remai n i n 
the main unchanged. 

Among the merits of this lamp may be mentioned 
its compactness, its simplicity of construction, and its 
cheapness. The storage battery cells used can be 
readily obtained in the numprous electrical and bicycle 
supply stores of every city. 

• .  e ,  • 
JlIGJl SPEED ATTAINED BY THE " FARRAGUT ." 

The twin screw torpedo boat destroyer " Farragut, " 
authorized by act of Congress June 10, 1896, aud the 
contract signed by the Union Iron Works for her con-

VARIOUS FORMS OF A SIMPLE ELECTRIC LAMP. 

On her return, in places where the water was deep, tisi ng privileges for sk i l·t pl'Otectors. Through a mis-
she made over 32 knots. unLierstanding on · h is part, Mr. D. J. Kelley, man-

'.rhe trials of the " Farragut" have been closely ob- agel' of The American Queen, was induced last July 
served by tlte people of San FI'ancisco, and the won- to s ign one of these exclusive contracts on behalf of  
del'ful speed of the curious Cl'aft has been satisfac- his  magazine, but as soon as he discovered the real 
tory to every one who l o ves t h e  navy and who notes nature of the agreement he at once refused to carry it 
the addition of a lIew protective mach ine with �reat out. The Goddards' ad vertise ment was accord ingl y 
int.erest. Her appearance upon the bay, while tearing om itted from the Septelllber number of The A merican 
along at ful l  speed, was highly i nteresting. She cut Qu een, while an advert isement for a shirt protector 
through the water like a razor, raising scarcel y  any man ufactured by the Ste wart, Howe & May Compa n y  
wave a n d  leaving only a moderate s well behind. appeared therein. 'f he result was that the Goddards 

The " Farragut" was launched on J u l y  16, 1898, and obtained a tem porary injunction against the magaz i n e  
hel' cost t o  the government was $227, 500. She is t h e  I a n d  the Stewart, Howe & Ma.y Company. Thei r 
first destroyer completed and t,he speed iest of her class triumph was short lived, however, for, when the mo· 
yet built. The dimAnsions of the new torpedo boat tion to make the inj unction permanent was heard . 
destroyer are : Length over al l ,  213 feet 6 inches; beam, SupI'em e  Court Judge Dugro promptly denied it and 
20 feet ; depth, 13 feet 4 inches ; and het· d l'aught is 6 feet. dissolved the inj unct i,H l .  
O rdinal'y displacement is 240 tons ; w hen in  cOlll mission, 'I'his outcome of the affair ind icates conclusively 
hel' displacement is 2iO tons.  She w i l l  carry 85 tons of that the j ud iciary of the United States will not �anction 
coal, sufficieut fOl' 2,OUO Ill i les at a speed of 10 knots. 

I 
any procedure on the part of publish ers or adverti�ers 

The engines of the " Farragut " are four cylinder tending to the restrai nt of trade. In fact, it is possible 
triple expansion and are rated at. 5, 600 hOI'se power. that the matter will go yet further, and publ i cations 

TEE TWIN SCREW TORPEDO BOAT DESTROYER " FARRAGUT " ON HER TRIAL TRIP. 

struction October 6 the sam e year, received her official The cylin ders are 20 and 29 inches in diameter re- making such exclusive contracts be excl uded from 
trial on November 11,  and is reported as havi n g  de- spectively, with two com pressors 3U inches each. T h e  second-class mail rates. 
veloped extraordinary speed. On the builders' prel imi- stroke of her engines is 18 inches and the speed of her 
nary trial trip of November 8 the " Farragut " lllade propellers 400 revolutions. The propellers are of com-
31 '76 knots under 404 revolutions of her propellers. I position, with three blades each, and are 6 feet 9 
The official figures are said to slightly exceed this inches in diameter, with a pitch of 8 feet 9 inches. The 
achievement. boilers are the 1'hornycroft tubular, three in number 

The Secretary of the Navy received a telegram on and 15 feet in  length. Each has an area of 65 square 
December 3 from Lie utenant-Commander F. J .  Drake, feet and 4, 020 square feet of hpatina surface, and are 
president of the board appointed to conduct the trial calculated for a. pressure df 240 poUnds.. Amidships 
of the torpedo boat .. Farragut " in San Francisco Bay, the sheathing is of 6-pou nd boiler plate, at the ex· 
&,Ij follows : tremities of 4-pound. 

• • • • • 
CAR couplings have perhaps as lUuch Itttent-ion pai d 

to them by different inventors as any other apparatus. 
In a late invp.ntion, the coupling is of somewhat differ
ent pattern than usual, the old link and pin being done 
away with, as in the impl'Oved form of couplers, and 
so arranged that the striking together of the couplers 
serves to lock thelll secl1l'ely t.ogethel·, and to separate 
them it is only necessary to pull a lever in an upward 
direction and the deed is done. 
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AN IMPROVEMENT IN ROTARY ENGINES, 
Tbe rotary engine illustrated bel'e with consists 

principally of a cylinder. in which a revolving piston i s  
mounted ; a spring-pressed abutment fitted t o  slide 
in the cyli n der;  cams which m ove the abutment out
ward l y  against the tension of the springs ; and valves 
w h ich control the inlet and exhaust ports. 

Of the accompanyIng illustrations, Fig. 1 is a per-

J ,itutifi, .!tuttinlu. 
A NEW WAGON -JACK, 

A wagon-jack has recently been patented by George 
W. Stoddard, of B illings, Mont. , w hich is provided 
with means whereby the wheel-su pporting standard 
can be adj usted in a lever-operated slide carded by the 
jack-body. 

Fig. 1 of the annexed illustrations, is  a pel'spective 
view of the jack, and Fig. 2 is a vertical section. 

The jack- body is composed of connected side pieces, 
each made in two sections mounted on a base and 
spaced apart. One section of each side piece is provid

! ed with ears between which a lever is fu lcrumed. 
i Connected sliding bars al'e mounted bet ween the sec-

I tions of the side pieces. To thf' sl iding bars a l i n k  is 
secured, as shown in Fig. 2, wh ich l i n k  is so pivoted 
to the lever that it  is virtually self-locking. 

An apert u red wheel-�upporting standard carrying a 
supporting head for the wheel- hub has guided vertical 
movement in the space between the sliding bars and �

.

may be carried far beyond the u pper ends of the slidi ng 
bars and held i n  adj usted position by passing a pin 

:through a hole in the sliding bars and one of the aper
tures in the standard. 

AN IMPROVED ROTARY ENGINE . 

spective view of the engine ; Fig. 2 a cross section ; and 
Fig. 3 a side elevation of the piston. 

The piston is duplex ill form and tnrns concentrically 
with the cylinder. The two piston-heads are arranged 
diametrically opposite each other. and are pressed out
wardly into the working chamber by means of springs, 
as shown in Fig. 2. Ab utments placed at the top of 
the cylinder and provided with friction- rol lers at their 
in ner ends slide in a radially d isposed guide way. As in
dicated in l!'ig. 3, one abutment operates in conjunction 
with one piston and its head, while the other abut
ment coacts with the other piston and its head. The 
abutment-rollers are pressed firmly int.o engagement 
with their respective piRtons by m eans of springs (Figs. 
2 and 3). Each abutment, as its corresponding piston
head approaches, will be moved 
outwardly against the tension of 
its spring by a cam formed on 
the piston, and will be returned 
to its normal position b y  the 
spri n g  after the head has passed. 
Two chambers are, hence, al
ways formed between the cor
responding abutment and piston 
in each working cham bel', As 
indicated in Fig. 2, two sets of 
ports and cut-off val ves are pro
vided, one for each working 
chamber. 

In a lever connected with the 
valves, a slide-block is carried 
which is connected with an ec
centric on the main shaft, and 
which is controlled by the gov
ernor-stem (Fig. 1). When the 
engine is in operation, the ec
centric will rock the lever and 
the valves, in order to cut off or 
admit steam, the amount of cut
off depending upon the position 
of the slide-block controlled by 
the governor-stem and lever. In 
this manner the engine can be 
automatically caused to main
tai n a uniform speed. 

The engine has been patented 
by its i nventor, Charles G. Tay
lor, of B urlingame, Kans. 

.. . ... 
Acetylene for Street 

Ligh t i ng. 

The city of 'Vabash, I nd. , is 
soon to be lighted by an acety
lene gas plant, now being install
ed by the Logansport and Wa
bash Valley Gas Company, other
wise known as thtl Deitrich Syn
dicate, says The Railway Re
view. The machinery and ma
tedals are now on the ground 
and the city authorities inform 
us that the street lights will  pro
bably be in operation shortly. 
'f he city has heretofore been 
lighted by artificial gae, in the 
usual way, an d the substitution 
of acetylene for street lighting 
is an experiment which has been 
but little tried. 

By moving the lever upwardly, the slid i n g  bars are 
lowered. By carrying the lever down wardly, the sl id 
ing bars are raised and the wheel -su pporting stan dard 
is forced up to elevate the wheel.  When moved down, 
the lever prevents the standard from dropping or the 
sliding bars from moving down . 

. ' . . . 
SEVERE FIRE TEST Of THE MODERN 

" SKY-SCRAPER." 

In the partial destruction by fire on the night of 
December 4 of the Home Life building, New York, 
the fire-resisting qualities of the tall skeleton b u i lding 
have been put to about as severe a test as cou l d  well  
be devised. Although this is by no means the fil'st 
tiIil� that the skeleton -frame system of construction 
has been tested by fi re, it  is the first occasion on whi('h 
a truly representat i ve ., sky-scraper " has been burnt 
out by a fierce fire, and the results  of the t.rial are be
ing noted carefully b y  all whose interests are in any 
way affected by this  class of buildi ng. 

By the courtesy of the New York Fire Department, 
we were given an early opportunity to visit the burned 
bui lding, and, after a careful inspection of every floor 
from the eighth to the top, we must ad mit that it has 
fully demomtrated its fireproof qualities. Of course 
the term fireproof is an elastic one ; but in this par-

I 

HOltE LIFE BUILD1NG AFTEB THE FIBE. 

ticular case the building has proved to possess all the 
fireproof q ualities which the architects aimed to give it. 

The building stands on Broad way, facing the City 
Hall Park, To the south of it on the same block is the 
Postal Telegraph building, a modern fireproof struc
ture, while t" t.he north of it, on the corner of the 
block, was a five-storipd building occupied by Roger�. 
Peet & Company. The latter building was erected ma n -

STODDARD'S WAGON-JACK. 

years ago before the era of fireproof steel con struction . 
It had the sol id w al l s, wood floors, and cast i ron co l 
UIIlns com mon i n  earl iel' construction. The fi " e starte( ;  
i n  the basement of this bui lding at 9 :50 P. M. , an d 
spread with such rapidity that by 10 :30 the roof had 
fal len in and the whole corner was one huge blazing 
furnace, the flames and heat from which were dri ven 
against the north wall of the sixteen-story Home Life 
bui ld ing. The plan of the l atter structure is in the 
form of the letter E, with the center of the letter re
moved. 'rhe open w ell  or shaft thus formed was di
rectly facing the fire, and up this shaft the flames of 
the adjacent burn i n g  building were drawn, setting 
fire to the woodwork of the windows, and starting fires 
on every floor from t h e  eighth to the top. The heat of 

the fire was intensified by the 
fact that the heaviest gale of 
wind yet recorded in this vicinity 
was blowing from the northeast, 
the wind reaching a veloci t.y of 
eighty miles an hour shortly be · 
fore the fire started. Blowing 
from the northeast, the wind 
would come from the point of 
view at which our photograph 
was taken, and with this fact in 
mind the reader can understand 
to what it searchinll test the vast 
northern face of the Home Life 
building was subj ected. 

Not one of the w indows on 
this side was protected by i ron 
shutters, and the f'ntrance of the 
fire through the windows on the 
several floors was only a question 
of time. The exposed upper por
tion of the building withstood 
the fire for about half an hOUl', 
but at 10 :25 the flames ignited 
the woodwork of the windows, 
cracked the glass, and set fire to 
the office furniture. The firemen 
were able to do very little in 
the north and east of the build
ing, the fierce gale driving the 
flames in upon them, and from 
the time the fire thst gained a 
foothold until the combusti ble 
contents of the various floors had 
been burned out, the conflagra
tion burnt with VCI'y little be
yond the fireproof construct.ion 
of the bui lding to obstruct it. 

The fireproofing was of the 
standard type and was fair ly 
well representative of the best 
modern practice. The fra l l l e  
consisted of steel columns an d 
girders incased in hol low. tena
cotta fireproofing, and the floors 
consisted of steel I-beaIlls filled 
in with hollow, fireproof bricks, 
which overlapped and protected 
the bottom flanges of the 1-
beams. The sleepers upon which 
the wooden floor was laid were 
so placed that in case of a fire it 
would be i m possible for any 
draughts of air to circulate 
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across and beneath the wooden floors and assist them crete facing instead of cut stone masonry. He assumed 
in taking fire. In buildi ngs of a later date this has that the stability of sandstone would be secured if it 
been improved upon by filling in the voids between was protected from the rai n  or frost, and that a facing 
the brick arches and the wood floor with ash concrete. of concrete or brickwork would furnish protection 

The combustible material consisted of the floors, the equal to that of cut stone masonry, at a great saving of 
doors, the windows, and such office furniture, books, cost. The material was removed from the face of the 
etc. , as the various rooms contained. This was com- bluff and brick p ilasters were built under th., angular 
p l etely burnt away without, as far as can be j udged, outcrop of the l i m estone bluff. The pilasters varied 
seriously affecting the shell of the building. I n  no from 6 X 12 feet wide and between 4 and 5 feet thick. 
case have the main col umns of the building moved out The foundation for the pilasters and concrete facing is 
of pl ulll b, nor is  there any evidence of the girders or 1- in  the sandstone, 4 feet below the base of the rails. Sup
beams of the floor systems having deflected. I n  only one ' porting frames for the concrete between the pilasters 
case, as far as we could find, had the brick arching of wcre built as follows : Bolts were let into the sandstone 
the fl oors given way, and in this case the collapse was at a distance of 8 feet apart horizontally and vertical ly. 
due to an unusually heavy safe, which seems to have With special augers h oles were bored in the sandstone 
been standing exactly between two I· beams. The of from 4 to 5 feet deep, incl ining down ward, so that 
hollow fire-brick partitioning between the roollls has the bolts were perpendicular to the face. The holes 
fallen down i n  sOllie cases, but i n  many of the rooms aro und the bolts were filled with mortar and they were 
it is intact. The most serio u s  damage has been done allowed to project 18 inches beyond the face of the 
to the outside walls. The Broadway fagade, which sandstone. They served to hold the plan k uprigh ts i n  
was b u i l t  o f  marble, has been badly calcined from t h e  pl ace. 
eighth story to t h e  top, and this u pper half wil l  proba- The u prights consist of t wo planks with the bolt 
b l y  ha\Oe to be reb u i lt.  The northern brick wall has passing between them. The planking supported the 
been badl y  dis integrated by the fire and will  a lso need concrete work, w hich was placed agai nst t h e  i n ner 
repairs. i f  not replacing. edges of the uprights. This frame work was built i n  

T h e  fire h as d e monstrated t h e  truth o f  t h e  prediction horizontal sections, the uprights a n d  p l anking used at 
made by Chief Bonner of the Fire Department that if f.he bottom being afterward used again h igher up on 
the u pper half of a tall  building such as this caught the wal l .  To remove t h e  plan king it was only neces
fire, the firemen could do very li ttle to save it from be- sary to unscrew the nuts w h ich held the uprights. 
ing b u-rnt out. It is his opinion that the height shou l d  The bolts w hich were nec essary to sec u re the concrete 
be l i m ited to 150 feet, s ince it is impossible to bring frames were allowed to re main in the sandstone, and 
effeer. ive streams of water to play upon a fire above this the value they gave in holding the concrete in place 
level.  was gained without extra. cost. It should be said that 

While the burning of the Home Life build i ng the great bolts had a second extension section secured 
teaches us n o  Ile w  lessons, it strongly emph a�izes to them w ith the aid of a nut. This section was, of 
several facts which were well known but l ittle heeded course, removed, as it only held the planks. The con
before the fi re : crete facing was continued from the top of the l ime-

1. 'l'ha�  all  the w indows of such a structu re that are stone ledge to the top of the bl uff, and special care was 
above and overlook the roof of  an adjoining building taken to make the work tight to the top, so t hat water 
shou l d  be provided w ith either metal or metal-cased would not get in behind the concrete. No attempt was 
sh utters. The presence of these would undoubtedly made to put in the concrete with u niform slope and it 
h ave kept the fire out of the Home Life building. was allowed to follow the formation of the bl uff. The 

2. T h at,  to ren der each floor fireproof, the window total cost of thPo wall, which was 256 feet 6 inches long, 
sashes and frames, the doors and door frames, the floor was $6,787. 36. The work was expensive, on account of 
and all  k i n d s  of finish that is now in wood should be of the li mited space for working between the railway and 
metal, or of wood metal-cased. the b l uff and the necessarily expensive n ature of the 

3. The elevators and the stairways at each floor concrete frames, but tbe cost per yard was less than if 
should be provided with sliding or folding trapdoors cut stone masonry had been used. The work has been 
by w hich all communication could be shut off bet Ween in place for a year and no fa ults appear in it; The dam 
the various floors, and a fire confined to the floor on shown in this issue of the SCIENTIFIC AMERICAN is  
w h ich it  started. also built of I'on crete, and a comparison is useful, as 

4. A tank of l iberal eapacity should be located at the showing how in the dam the concrete is  made in pieces 
top of all lofty bui ldings, and the service should be and joined together, while in the sandstone bluff the 
such as cou ld readi ly cope w ith an outbreak on any of concrete was made in position. 
the floors. I n  the present instance, the hydrants were • • • 
not far froIll tht- elevators, and they could not be used A Chance for I nve n�ors. 

because of the terrific gale that drove the flame s and SISAL FIBER SEPARATION MACHINE WANTED. 
heat in through the broken windows of the elevator Another E l i  Whitney is in demand. T he growers of 
shaft. sisal " hemp " are waiting for a mach i n e  that will be of 

Taken altogether, and bearing in mind the fact that as m uch benefit to them as the cotton gin with the 
the absence of sh utters and the pressure of a terrific Southern farmers. 
gale of wind laid the whole side of the building' open Sisal " hemp " is the fiber of the Agave sisalona, a 
to the fiercest kind of attack, the beh avior of the Home plant that belongs to the same family as the �en oury 
Life bui lding is an indorsement o f  the fireproofing plant, and which looks very much like it. The full  
methods adopted b y  our architects. The term fire- grown plant has leaves from 4 to 6 feet long, thIck at 
p roof, as we have sai d ,  is relative. As applied merely the b ase and tapering to ward the spine-tipped points. 
to the shell of the bui lding, we may use jt i n  speaking Sisal is a distinct prod uction of Yucatan ; in  fact, it 
of this building. But nei ther this nor any other build- takes its name from one of the cities of the peni lJsula. 
i n g  in this city is absolutely incombustible in whole as It has been gro wn with sOllie success in C uba, Porto 
well as in part. If, however, a building were put up Rico, Jam aica, and Southern Florida. The Hon. 
which em bodied the fo u r  features enumerated above, Joseph Chamberlai n has a plantation o n  the Baha
as none of them do at present, it would be absolutely Illas devoted to si sal .  The plant does not need a 
unburnable either from with i n  or from without. If rich soil ; indeed, it grows hest on barren, l"Qcky land 
such a structu re were burnt out, the combustibles that is useles� for other purposes. It is  not affected by 
wou ld have to be brought into the bu ilding in t.he drought, except almost inappreciably. 
shape of the furn i t u re, books, papers, or commercial But it has one drawback. There has not yet been 
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adopted the sisal in preference to the hemp cable. 
The United States, in the fiscal year ended June 30, 
1898, imported from Mexico over $5, 000, 000 worth of 
sisal, against $3,000,000 worth of hemp from the Philip-
pines. 

The French charge d'affaires in Mexico has recently 
addressed a report to his goveru ment relative to the 
growing im portance of the sisal fiber, which he states 
is  very difficult for European h ouses to secure, as the 
Un ited States practically monopolizes the trade in this 
article. 

-

'rhere is here certainly a chance for some American 
in ventor to step into the breech and d istinguish him
self. Americans have i nvented pretty nearly every
thing they h ave attempted to, and it seems a pity that 
they cannot improve on a l ittle brass-shod wheel in 
Yucatan. -The Hartford Courant. 

. ,  . . .  
Exploratio ns Among the Ruined Cities I n  

Montezuma Valley. 

Mr. George H. Pepper, of the Department of Anthro
pology of the American Museum of Natural H istory, 
recently returned after a five months' tour of the South
west, bringing a large quantity of  specimens which he 
gathered during the summer. This is Mr. Pepper's 
third trip among the wonders of this comparatively 
l ittle known country. A large quantity of photographs 
were also taken. He was accompanied by two young 
IlI en of Boston, who went for purposes of study, and 
Richard Wetherill, one of the cowboys who were fam
ous as the discoverers of nearly al l  of the marvelous 
ruined cit ies left by the m ysterious cliff dwellers of 
Colorado. Days were spent i n  the famous cliff palaces 
near the Montezuma Valley. Here they found skele
tons. stone utensils, and half a dozen bells of soft copper 
which are the only metal objects which have been d is
covered in these ancient settlements. They were pre
served by the dryness of the air in the great cavern 
city. The party rode 400 m iles on bronchos to see the 
snake dance of the Moqu i  Indians, which lasted twenty
seven min utes, and�they secured some -excellent photo
graphs of the filthy, painted savages dancing around 
with live rattlesnakes hanging from their jaws. After 
the dance, the snakes are set at liberty. The perform
ance is really a public prayer for rain. 

• I • • • 
The Population of Egypt. 

" D uring the last hundred ,years the population of 
Egypt has shown a constant increase, " says The 
J ournal of the Society of Arts. " In 1800 it  consisted 
of 2,460,200 souls, in 1846 this number had increased to 
4,476,440, and in 1882 to 6. 813, 919. At the present time 
the population is estimated at 9, 734,405, and if it con
tinues to increase in the future in the same proportion 
as i n  the past, it will amount by the year 1912 to about 
12, 000,000. As regards the distri bution of the sexes, 
there are 4,947,850 males and 4, 786, 555 females, and 
these figures include 1 12, 526 foreigners. France has 
supplied 14, 155, the U n ited Kingdom 19, 557. The most 
n umerous of the foreign inhabitants are the Greeks, 
who number 38, 172, then come the Italians 24,467, and 
(after the French and English) Austrians 7, 1 1 7, Russians 
3, 193: Persians 1 ,301, Germans 1, 277, Spaniards 765, 
Swiss 472, Americans 291,  Belgi ans 256, D utch 247. 
Portuguese 151, Swedes and Norwegians 107. Danes 72, 
and 923 of other nationalities. In lower Egypt there 
are 5, 676, 109 inhabitants and in upper Egypt 4, 058, -
296. Public instruction leaves much to be desired, 
for of the entire population only 467, 886 persons are 
abl e  to read and write ; th ere are, therefore, 9, 266, 819 
inhabitants, or 95 per cent of the aggregate popUla
tion, completely illiterate. "That is even more extra
ord inary is the fact that 6,486, 498 persons, or about 
two-thirds of the entire population, are without any 
trade or profession. " 

wares of the tenants. invented a perfect machine for separating the fiber - • •  I • 

• • • • • from the pulp of the leaves. The last bulletin of the The Acanth u s  Column at Delphi. 

Co ncrete Facing on a Sandst one Bluff. Bureau of the American Republics describes the pres- M. HomoHe, i n  t h e  issue of the B u l letin de Corr. 
The use of concrete as a s u bstit ute fi)J" stone masonry ent machine, its work, and its i mperfecti o n s :  Hel lenique, gives a detailed analysis and d iscussion of 

has been conspicuous in several notable pieces of rail- " The machinPo in u se at the present time consists of thfl remarkable acanthus column surmounted by danc
way engineering now in progress or co_mpleted d uring a horizontal wheel,  on the face of which brass strips i n g  caryatids. The coh ilnn, it will  be remembered . 
.the past season.  The Rail way Age recently ilIus- are transversely placed, forming dull  knives. The was p ublished in the Gazette des Beaux Arts, 18!J5, 

trated an i nteresting use of concrete for facing a leaf is introduced so as to bring one side in contact but since that pUblication many fragments have been 
sandstone b l uff at St. Paul. The line of the Chicago, with the revolving wheel, which is  run by a s lIlaI l en- added , and the mon ument is n ow certainly one of the 
Milwaukee & St. Paul Rail way, at St. Paul, extends gine. A brake then presses the leaf against the scra- most curious and i nteresting archi tectural discoveries 
over an ascending grade along the face of the bluff. pers, while t.he butt is firmly held by a pair of pincers. made of recent years. M. Homolle thinks the style 
T h is bluff is of a character common to the Mississippi The scrapers remove the outer surface and some of the cannot be earlier than the second half of  the fifth cen
River bluff8 in t hat vicinity, and is composed of soft soft tissues ; then the leaf is taken out and turned and tury B.  C.  ; certai n archaic peculiarities i n  the treat
sandstone capped with an irregularly broken ledge of the othe r side undergoes the same operation, until only ment of hair, eyelids, and chi n  i n  the faces of the 
friable sandstone above, m i xed with l oose sand, gravel, the fibers are left. Th ese are then shaken out and dancers prevent its being dated any later. The ques
and bowlders. This san dstone disintegrates readily, hung in the sun fo r a few hours to dry. The result is tion remains of its explanation and the motive of its 
and is  so soft that it  wears away rapidly under the in- a rather coarse fiber of much strength. The finest dedication. It seems to have stood on the terrace of 
fiuence of the weather. The detritus from the bluff quality is nearly white, while  the inferior g rades are the tem ple of Apollo. The figures of the dancers in 
has freq uently to b e  removed or it  would cover the yellowish in color. In order to produce the best qual their short chitons are thoroughly Dorian, and suggest 
rai l way tracks. The wearing away of sandstone un- ity in fiber the leaves m ust be cleaned as soon as possi- Spll_rta. They m ust be of the type of th e Lacren ae 
der,mts t he lim estone ledge, threatening the safety of ble after being cut. One of the principal obstacles in saltantes. The acanthus plant, by the sort of heraldic 
the trains on the track below. It has been found the way of cheaper fiber is the need of a good machine pun so popular among the Greeks, suggests the Thr a
necessary to build masonry walls on the face of this for decorticating. Al though much skill and money ci an city of Acanth ll� ,  and M. Homolle is probably right 
bluff for the protection o f  the railway tracks. have been spent in attempts to invent a better machine, in seeing i n  this curious and beautiful column an ex-

In the summer of 1897 it was decided to protect an as yet s u ch efforts have been unsuccessful ."  I voto in memory of the alliance concludedJbetween the 
additional stretch of the bluff, and the Engineer of The growing of sisal and the separation of the fiber Spartan general Brasidas and the town of Acanthus 

Bridges and Buildings, M r. Bates, decided to use a con- is an important industry. The English Admiralty have during his Thracian campaign. 
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DECEMBER 1 7, 1 898. J J c ieutific �merican. 
@ orr es p o n ll ence . wou ld be 10, 000 square feet, whil«:, the periphery was with felt or leather, shepherds' houses, m enageries, 

only 400 feet, or the ratio of area to circumference that figures of Santa C laus. 5. Animals covered with fur. 
of 25 to 1, leaving the wind to act on or around edges 6. Metal toys, such as tin figures, toy trumpets, 

W I nd Pressure. of 4, 40, and 100 feet respectively, w h ile the atmospheric weapons, and theaters. 7. Figures and toys made of 
To the Editor of the SCIENTIFIC AMERICAN : pressure was exercised against areas of 1. 100, and 10, 000 china, burnt cl ay, stone, and glass. Amon g these toys 

A recen t number of t h e  SCIENTIFIC A ME RICAN, i n  sq uare feet,  and thus explanatory of t h e  fact t h at the may be mentioned toy dishes, marbles,  and articles of 
an editorial on Sir T. W. Barry's remarks, at the meet- g-reater the area acted on, the greater t h e  reduced per- various kinds made of blown glass. 8. C hristmas tr  .. e 
ing of th e B ritish Association at Bristol , anent the centage of pressu re indicated by the larger surface. decorations  of glass, metal, and wax. In Lauscha w in 
want of agree ment between the results and conclusions CHARLES BOELLARGE, Consulting Engineer. is the material most used. 9. Dolls with appurtenau t 
of experime n t:;; on a smal l  scale and the working of Quebec, October 7, 1 898. wagons, chairs, and sw ings. 
nature on a more extended basis, al ludes to the fact, Besides Sonneberg, the towns and villages of Watter-
among others, that as far as wind pressures are con- The German Toy-Industry-Its History and hausen , Friedrichsroda, Ohrdruf, Ilmenau, HiJd b u rg--
cerned, while at the great Forth Bridge in Scot- Development. hausen, Schleusingen, and Coburg are engaged in the 
land 58 pounds to the squ are foot were al lowed for, Although the l ittle Thuring"ian town of Sonneberg, industry. Toy-factories are no w scattered more or less 
based on the indications of ord i nary anemometers, the the center of the modern toy-industry, says U hland's over half of Germany : they are distributed from the 
result of all experi ment on a 300 foot surface u nder Wochenschrift, is conl lHonly considered as the birth- Black Forest and the Palatinate to the S ndetic Moun
like conditions showed a fall ing off of very nearly 40 place of toy-making, it can not be denied that the first tain s and the province of Brandenburg. Of particu lar 
per cent. Again, at the Tower B ridge, London, attempts in the art were lllade by the v i l l age of Juden- im portance are the Erzgebirge of Saxony, which, on ac
while conclusions based on anemometrical readi n gs bach, situated fnrther to the northeast. B y  reason of I count of their forests and abundant water-power, have 
indicated a pressure o f  6 to 9 pou nds per square foot, its favorable situation near the  N urn berg- Sachsisch e enab led the man u facturers of Saxony to produce lll a n y  
experiments cond ucted on t h e  bascu les of the bridge, Geleitsstrasse. a road m uch freq uented ever si nce t h e  of the more com mon toys formerly lllade i n  Sonneberg- . 
wh ose area is 5, 000 feet, showed only from 1 to 172' thirteenth century, and the o n l y  means of commun i - The most recent statistics show t h at Germany has 
pounds wind press ure under absolutely sim ilar con- cat i ng with Lei psic and N u re:nberg, the v il lage cou ld exported 40. ;iOO, 000 llmrks' ($1 0, 1 25, 000) worth of toys, 
d itions. always read i ly dispose of its crude wooden, house and while in 1805 but <lO,OUO. OOO marks' ($7, 500, 000) worth 

These glaring differences are accounted for on the kitchen u tensils, and later, of its l ittle chairs, tables, were sent abroad. Including the toys sold in Germany, 
assumption that a gale of wind prese nts areas of maxi- animals, cross-bows, swords, gu ns, and musical instru- the product of the e n tire German industry is probably 
lllum pressure which are far in excess of the average ments. worth 50, 000, 000 m arks ($12, 500, 000) , from w h ich 750, 000 
pressure. Now, I am in a posi tion to say that this E \'en long after the art of makin g wooden ware h ad marks ($187, 500 ) ,  represent ing the val ue of toys im
mere s urm ise of the editor of the SCIENTIFIC AMERI- been introd uced in Sonneberg, N uremberg was stil l  ported from fore ign countries, Illust be deducted. 
CAN is  a matter of fact ; and to proof : 'Vh i l e  in a gale, I the market for these peasant-products and continued to Sonneberg undeniably produces half the toys mad e i n  
a t  Quebec, the Ill ere gah'an ized iron roo f shee.ting o f  make t h e  most b y  the  transact ion . Not without reason Germany. The two largest. b uyers of German toys 
fou r  of the octagonal k i osks on Dufferin Terrace re- did the city cal l Sonn ebel'g its Gol d t Ochterlein (l ittle are the U n ited States and England. Last year, the  
mained untorn, which it  had bee.n o n  other occasions gold· daugtlter). N ot u nti l the Thirty Years' 'Var had United S tates i Ill ported German toys to t h e  value of 
of severe gales, the fi fth kiosk, situated in  the midst of dest royed all  th e regular trade-colll m u nications, did 1 1 , 000,000 marks ($2. 750. 000), Engl and to the value of 
the other four, not only had its sheeting curled u p  and the Sonn eberg tradesmen themselves begin to travel 1 7, 000, 000 ll Iarks ($<l.  750, 000) . Of the prod ucts exported 
t wisted and torn off, but the entire roof fr'am ing, all of about w ith their wares. 'f h e  inhab itants of Juden- to the U n i ted States, 6, 500, 000 m arks' ($1 , 625, 000) worth 
cast iron and bolted together, was bodily wren ched bach, on the other hand, could never concl u de to leave were supplied b y  Son ne b erg. A s imi lar proport i o n  
from its eight supporting columns, the confi ning bolts their native village in order t o  sell their prod ucts . h o l d s  good f o r  En gland. To the development of toy
of each of w h ic h  were broken off, and the whole roof, \V h i le in Ju denbaeh the toy-ind u stry did not attain man ufacture and to the rise of dol l-making is dug 

some 272' tons in weight, carried up a height of say 40 great proportions, in Sonneberg, the trad e, as early as the in crease i n  the number of export houses in Sonne
feet an d  over a distance of SOIlle <l00 feet and deposited the seventeenth century, had grown to such an extent berg. In the si xties there were about r h irt y export 
in  a broken and demoralized condition on the glacis in that, when public markets were establ ished i n  Fran k- firms. By 1880 the n umber had i ncreased to forty-eig ht 
rear of the terrace. fort-on-the-Mai n ,  t h e  merchan ts of Sonne berg were and by 1806 to seventy. Accord ing to .the latest stat is-

Now it is evident that in this case there was, with in granted equal exemption from taxes and duties with t ics, there are 40, 829 persons engaged in German toy
the general stream of easterly wind blowing up the St. the merchant.s of N uremberg. manufact0ries, of wh ich n um ber 44 per cent are em
Law rence and striking the terrace, an intens ified cur- Till the eighteenth century, toys were colored w ith p loyed i n  Sachsen-Meinigen. I n  the reg ion about 
rent which st ruck the d emol ished structu re-a stream poisonous bismuth pai nts. A n  i mportant step in the Sonne berg about 34 per cent of the popU lation are 
within a stream , so to say, as with the Gu lf Stream development of the industry was t h e  endeavor to make engaged in toy- making, not including those who, in 
in the ocean. I reduced the thin g to figures at the those parts which �re with difficulty carved of sOlli e addition, are otherwise employed. 
t ime (sollie ten years ago or less), and found that while doughy substan ce (rye flour mixed with lime water). • . , . 
the anemometer at the Quebec observatory, on the But this substance softened and mildewed when L u mIno m .  S u gar. 

occaSIOn, indicated only 59 pounds, the stress on the moistened. A decided ad vance can therefore be re- There are phenomena attending the formation of 
roof of t he kiosk, thus to tear it away and h url it to corded only w h e n  Fried rich Muller, a citize n of Sonne- crystals which are apparentl y quite distinct from 
such a distance, lIlust have h ad a cyelonic force of not berg, began to use papier mache, a substance of which chemical action,  says The Lancet. When, for example, 
less than 100 to 120 pounds to the square foot. he had heard from a French soldier. The figures were a hot saturated solution of arsen ious acid is allowed to 

The same thing occurred in the U n ited States a few no longer modeled as before, but the plastic Ulass was cool, the act of crystall ization is accom panied by a flash 
years ago, when, as I then sho wed in a letter on the now pressed i nto shape by mou lds. By means of th is of l ight . As each crystal forms there is a short, sharp 
subject, published in The Engineering Record, of New new su bstance Sonneberg produced its wares with glow, indicating the release of a certa in amount of 
York, while  the general go of t he wind storm was almost mechanical rapidity. Toys were no longer latent energy in the form of light radiation. A related 
insufficient to do the mischief, there must have been made in the houses of peasants, but in factories. The phenomenon would seem to be the case when t wo 
wi th in  the moving river of air, the rush of air i n  mo- cost of these n e w  wares was, moreover, considerabl y  re- p ieces of can e sugar are quickl y  ru bbed together. The 
t ion,  a more intensified stream, which struck and over- duced-a most significant factor i n  the manufacture of flash is perfectly distinct and b luish - wh ite in  color, the 
t h rew t wo of the 500 foot spans of the Jefferson dl le toys. light extending into th e  substance itself far below the 
Bridge, each of which weigh ed not less than 1 , 000 tons. Strange to say, i n  the making of dolls but little pro- surface. SOlll e interest i ng experiments on this mani-

B u t  this does not explain nor i n  any way account for gress was made. Not unti l  a new method was intro- festation h ave recently been made by Mr. John Burke, 
t h e  d i fference, hereinabove alluded to, of the effect of duced into Sonneberg, w hich came from China, by way M. A. , the results of w h ich were com mu nicated to the 
w i nd currents o n  areas of varied extent. I think, Mr. of En g land , can any great i mprovement he recorded. recent meetin g of the British Association of Science 
Ed itor, I can account for this. It wi l l  be remembered From the first Chinese dolls of 1852, with their mova- at B ristol. By lllount in g disks of loaf sugar on a lathe 
that I was the first at t h e  time, or for some months ble limbs strung together by cords drawn through the and proj ectin g a hammer on the rotating s urface an 
after the attention of the world at large had been called joints, developed the so-called " jointed dol ls. " .In col- almost continuous l u minosity was obtained. The 
to the apparent paradox, to exp lain the so-called ball oring the faces of these dolls, white lead, a poisonous wearing away of the sugar is compensated for by ar
nozzle mystery, which I did by showing that the issu- paint, was long employed, until, by legisl ative action,  ranging a grad ual approach of the p i ece to the ham
ing circumferential jet of water carried with i t  by its use was prohibited . Nowadays the i nnocuous zinc Iller in exact accordance with the amount of sugar 
friction the water in the rear of the ball ,  thus crea t ing oxide and similar harmless colors are used. The hair scraped away. In th is way the spectrum has been 
a vacuum against which the pressure £)f the atmo- of dolls, after many fail u res with other material, is observed and photograph ed . From these observations 
sphere reacted to keep the ball in p lace. now made of mohair and the fur of Angora goats. it  would appear that the l uminosity cannot be due to 

N ow precisely the same thing happens with the ane- In this manner the toy-mdustry slowly deve loped to the particles of sugar becoming red hot or white hot 
1ll0meter, and the lllore so the larger its surface or its present state. How numerous are the varieties of by t he impacts, t h e  indication being that the l ight 
extent. The win�, passing around i ts perip hery, s ucks toys now made may be inferred when it is considered produced is due either to some change in the con
out  the air from in rear of it ,  creating a vacu um against that the design room of a Sonneberg factory contains figuration of t he crystals of sugar or to some sort of 
w h ICh the atmospheric press ure o n  the opposIte side from twelve to eighteen thousand designs. chemical action !<et u p  between the sugar and the 
reacts. In order to maintain the posi t i on "which they have surroun din g air at the fresh ly formed surface . . T h e  

it  WI l l  be noticed that, w h i l e  in  the case o f  the Forth reaehed , toy-makers are compel led constantl y  t o  bring fact, however, that the  surrounding medium does n o t  
Bn dge. as  ;;et  forth, the larger area of experimenta- forth new model s  a n d  t o  adapt the ir prod ucts to the seem to affect either the color or intensity of the 

tion, 300 feet, gave a wind p ress ure o f  only 40 per cent tastes and pecul iarities of foreIgn purchasers. Years luminosity s uggests that the effect is  not due to any i n 
less than that i nd ICated b y  t h e  ord inary anemometer, ago, t h e  chaIrman o f  t h e  Sonne berg C hamber of Com- fluence o f  a chemica l nature o f  t h e  surrounding medium 
in the case of t h e  Tower B rid ge, t h e  5 , 000 feet area merce and Ind ustry proposed the  col lect ion of toys o n  t h e  �ugar, but favors the former hypothesis that 
of the bascu le ex perimented o n  red uced the  anemo- made b y foreign manufact u rers, in order that Sonne- the l u minosity is due to some structural distu rbance 
metrical pressure of from 6 to 9 pou nds dow n  to frolIl berg toy-m akers might thus be able to acquaint them- in the sugar itself. This ingenious and p retty study IS  
1 to 1 72'  pounds, or not only by 40 per cent,  but by sel\'es with th e  wants and pecu liltdties of foreign mar- being pursued further and the result shou ld lead to 
600 per cent, this difference being due to the pro- kets. Such a col lection of models has now been made some interesting observations. Ligh t is so often a 
portional circumferential or linear periphe ries of the aud does good service for the manufacturers, as wel l  as lllanifestation of physical cha nge that it is probable 
surfaces experimented on, in  comparison with the for the students at the various industrial schools of some day we shal l derive it for i l luminati n g  purposes 
areas at play, the peripheries varying only. as the linear T huringia. in a total ly different, lIluch simpler, and less cl ulIlsy 
dimensions, w h i le the areas varied as the squares of The toys at presen t  made may b e  divided into the way than obtains at present. 
t hose d imensions. following groups : 1. Wares made enti rel y of wood, • , • , • 

For instance, if t h e  anemometer  were a foot square. such as cross· bows, guns, violins,  flutes, chess and A. GAUTIER fi n d s  that free hydrogen is  a constant 
its area would be but 1 foot, wh i le its periph ery was draught boards, rattles, j u m ping manikins, nut-crack- constituent of the at mosphere : it i s  only present in 
4 feet ; or the area to th e cirClllIl ferential d imen si ons ers, soldiers, ninepins,  rocking horses. 2. Articles made very m inute quantities, frol l! 11 to 18 e. c. in 1 00 l iters 
in the proportion of 7.l: to 1 . . With a surface of 1 0 X 1 0  

I
l l Iostl Y of wood, such as doll-houses, kitchens, s hops, of a i r, or on an average abou t  0 ' 0 1 5  per c�nt by volume. 

feet, the area wou ld be 100 feet and the periphery 40. furniture, P u nch -and -J u d y  shows. 3. MechaniCal l lts vol u me is, therefore , nearly one-half that of the 
or area to c ircum ference as 2� to 1. Again, if the sur· toys. 4. Papier mache art.icles, such as harlequi ns, normal amount of carbonic an hydri de present in pure 
face played on by the wind were 100 X 100 feet, the area riders, caricatures of natioMal types, animals covered air. -Com ptes Rendus, cxxvii . , 694. 
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A GREAT CALIFORNIA DAM. I foundation was then hewn out to a depth of from 8 to 
The largest concrete structure in the world. and the 35 feet. No explosives whatever were employed in 

highest dam in the Un ited States as well, is located this work, in order that the bed rock migh t not be 
five miles west of San Mateo, Cal . ,  a suburb of San ei ther broken or cracked. All the softer portions of 
Francisco, from which it is distant about twenty miles. the rock were cut out, leaving the hard rock undis· 

Separate blocks were built first over the surface of the 
dam, each having niches and projections on the tops 
and sides. The first set of blocks may be li kened to 
the b l ack squares set in a chessboard. After the 
dam had been covered by these blocks and they had 

T h e  C r y s t a l  
Springs d a m  is 
cele brated among 
e n g i n eers for its 
magnitude as wel l  
a s  for the origi nal 
methods and prin
ciples which are 
i n volved i n  i t s 
con struction. I t  
was determ ined t.o 
avoid the difficul
ties met with in 
d a m s  o f  e v e n  
m uch smaller di
m e n s i o n  s, con
structed on t h e  
m 0 n 0 l i t  h plan, 
from the shrink
age and cracking 
of the concrete ; 
and the en gineer 
of the company, 
M r . 'l e r m a n  
Schussler, devised 
a dam of large di
m e n s i o n s  COlD
posed of indi vid
ua! blocks. build
i n g  each b l o c k  
�eparately, so as 
to gh'e the blocks 
a n  opport u n ity to 
set and harden by 
themselves. 

The site for a 
great a r t  i fi c i a  I 
reservoir at this 
point c o  u I d not 

6.-General View of the Sweetwater Dam During Oonstruction. 

set and h ardened. 
the s p a  c e s be
t w e e n  t h e m, 
w h i c h represent 
the white squares 
o n  t h e  c h e s s
board , were filled 
in by the second 
series of blocks. 
The n iches a n d  
projections in the 
b locks of the first 
tier fitted closely 
i n to t h e  secondary 
blocks (see Fig. 2), 
breaking j o i n  t s  
with them so per
fectly t h a t not 
o n I y w e  r e the 
b 1 0 c k s tied to
gether in a m ost 

substantial man
ner, but w a t e r
t i g h t  b r o k e n  
joints were made 
between the two 
series of blocks. 
The primary tier 
of the next stra
tum of blocks  was 
then com m enced, 
these p r i m  a r y 
blocks being so 
placed t h at their 
centers came ap 
proximately over 
the j u n  c t i on of 
four of the former 

have been surpassed. The lower terraces of the range 
of mountains which start from the Golden Gate and 
traverse San Mateo County from north to south here 
approach the lower bay of San Francisco, and at t h e  
dam site the rocky walls o f  the canon, rising t o  a 
heigh t of o\'er 200 feet above the bed of the creek, m eet 
within 700 feet, inclosi ng a valley of larglt dimensions 
that spreads out in either direction for long distances, 
and with the dam at its present height, 145 feet, forms 
an artificial lake nearl y nine miles in length. The 
task, therefore, of this great structure is to restrain an 
enormous body of water, and to withstand, perpetually, 
a pressure of 130,-
000 tons against its 
face at its present 
height. 

The p r e s e n t  
height of the dam 
is 145 feet. At the 
base it is 176 feet 
t h i c k. 0 n the 
summit i t  is about 
700 feet long and 
40 feet thick. The 
plans contemplate 
an addition of 30 
feet to its present 
height, making a 
total of 175 feet in 
extreme h e i g  h t, 
\\" ith a total length 
of about 830 feet. 
The lake thus oc
casioned will con
tain 29,000 million 
gal lons of water. 

b I 0 c k s. In this 
turbed. thus allowing the superstructure to dovetail manner construction of the dam con tinued u ntil 
itself into the rock base. In order to insure that the finished to its present height. In all,  500 of these 
foundation should be absolutely watertight., a trench blocks were used. 
17  feet deep, 10 feet across at the top, and 5 feet wide For their construction, a framework of varying di
at the bottom, following the center l i n e  of the dam mensions and irregular in outline, according to the 
from end to end, was hewed out. of the rock base down shape of the block required, was built up at i ts proper 

to the absol utely watertight ledge below. The exca- place on the dam. Con crete was grad ual ly d u m ped 
vation will be n oticed in the hillside at each end of the into this mould until at last it  was filled. As fast as i t  
dam, in illustrations 6 and 7 .  T h i s  trench was then 
filled with concrete and heavily rammed. 

The bed rock foundation havin g  been thus carefully 
prepared, the laying of the concrete blocks to form the 

was thrown in it was carefully spread out and ral llmed 
down with heavy iron rammers into a coru paet 111 ass. 
The block was allowed to remain in the frame work for 
several days, or until the moisture h ad evaporated, by 

w h ich t i m e  it had 
become as b ard 
as the rock upon 
w h ich i t  stood. 
T h is method was 
f o l l o w e d  with 
each block. No 
two blocks were 
identical in shape 
or  size, each inter
locki ng with its 
n e i g h  b o r s  and 
contributing com
bined s upport to 
all  of the others. 
The d e v i c  e of 
buIlding this dam 
with a large num

ber of separate 
blocks. instead of 
as one great mass 
of concrete, is the 
d i s  t i n  g u i shing 
feature of  its  con
struction , and pro
vides th e  elasti
city which secu res 
it from d amage in  
t h e  e v e n t  o f  
shrinkage. 

Fortunately, the 
geological forma
tion of the locality 
was favorable  to 
securing a reliable 
foundation. The 
rock i s  h ard blue 
sa n d s t o n e, ex
tremel y  dense and 
com pact. and en
tirely f l'ee from 
crack� or fissures. 
The site for the 
d a m  w a s  scien
tifically exploited, 
and hundreds of 
borings, some to a 
depth of 100 feet, 

'7.-Staging and Platforms Used in Preparing and Mixing the Ooncrete and Wheeling it to the Dam. 

The san d used 
in mixing with 
the concrete was 
procured at  North 
Beach , San Fran
CISCO. R o c  k of 
the required den
sity and streng! h 
was procured in 
unlimited quanti
ties, only a mile 
away f r o  m the 

CONSTRUCTION OF THE CRYSTAL SPRINGS DAM, CALIFORNIA. 

were driven into the rocky sides of the canon. All re
quired cond itions were found at the site selected. Pre

paratory to laying the foundation the whole "bottom 
and sides of the canon were cleared of all soil and vege
tation until the bed rock was uncovered. The entire 

superstructure began. The bed rock was first cleaned 
from all debris and dirt and thorou ghly hosed. These 
blocks (see Plate 1) averaged 40 feet in length,  30 feet 
in width, and 8 feet in thickness, and each was a day's 
work in itself. T wo such blocks were buil t daily. 

dam, from a quarry owned by the com pa.ny. Me · 
chanical devices for making the concrete and trans

porti ng it around the dam were em ployed w henever it 
was possi ble. 

A great fralue work conSisting of three platforllls was 
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I.-A 5Yz-INCH GUN FROM THE " OQUENDO ." 

Shiel,; penetrated b y  shell at Santiago. Saddle o f  13-inch gun for the " Kearsa"ge " seen t o  the right. 

brought a b o  u t 
the s p e e d y  de
struction of the 
Spanish fleet. 

'l'he guns shown 
in 0 u r illustra
tions have been 
recovered f r o  m 
one or other of 
the t h l' e e  sister 
ships, " Vizcaya, " 
. .  Maria Teresa, " 
and " Oquendo. " 
These vessels car
ried as their m ain 
arm ament two 11-
inch rifles and ten 
5Yz-inch breech
l o a  d i n  g rifles. 
The 11-inch gu ns 
were in two tur
rets, one forward ,  
o n e  aft, while the 
5Yz-i n c h g u n  s 
were arranged i n  
broadside, amid
sh ips on the main 
deek. I n  the case 

fir�t erected (see Figs. 6 and 7.) On the first platform of t h e " Vizcaya, " the 5Yz-inch gUllS  were of the rapid
the great rock- breaker was placed, which red uced the tire type, we bel ieve, but i n  the ot her two ships they 
rock to about the size of a walnut.  On the platforlll were of the old slow-ti re pattern . 
below was stored the sand and cement. The broken T he 5Yz-illch guns are of what is k n o w n  as the Hon
rock, after being washed, was d Ulllped t h rough a toria pattern , of the year 18b3. They h ave a total 
chute into a large i ron drum holding six barrels 01' l ength of about 17 feet, the length of the bOI e bei n g  35 
about twenty-two cubic feet .  A car hold ing t w o  bar- cali bers. The total weight of t h e  gun is 4'1  tons, and 
rels of sand and one barrel of cement was brought it  fires an arlllor-piercing 
forward, and i n  this  proportion the whole was d u mped p r o  j e c t i l  e weighing 86 
t h rough a ch ute into a mixer placed on the platforlll pounds and a com mon shell  
be low, water for the concrete being fed i n  propel' quan- weighing 75 pounds. Fo\' 
tit ies through a nozzle in the axle of the m ixer. the armor-pierci n g  proj ec-

Power for operations was supplied by three detached tile the firing eh arge is 44 '1  
engi nes s ituated on the lo west platforlll . After the pounds of powder, whi('h 
san d, rock, and cement were thorou ghly llJixed, the gives the shell a m uzzle ve
material was dropped into cars running u pon a trestle locity of 2,001 feet per sec
and carried over the dam where the last block was be- ond, equi valent to a IllUZ
ing formed, each car load being dUlllped through a zle energy of 2, 386 foot
large pipe to a platform ,  and thence by wheelba rrow tons. At the m uzzle the 
(see Plate 7) into the frame on the dalll site where the p e 11 e t I' a t i o n  would be 
block was to be stationed. This plan was followed about 14 i n ches of  iron. 
successivel y  until  the dam was completed . The ca- The lllounting i s  seen 
paci ty of the concrete machines was 450 barrels, or very cl early in the i l l us
about 10, 000 cubic feet, d ai l y. The amount of material tration (Fig. 2), showing 
consumed gives some ind ication of the great s ize of the the breech and inside of  
work. I t  i ncluded 205, 000 barrels of the best  Port land the shield of one of these 
cement,  410, 000 barrels of sand,  and 1, 230, 000 b arrels of g u n s  of the slow-fire pat
rock_ I tern . The gun i s  trun-

393 
per and lower carriage, the turn· table, and the rack, 
without the casing. of one of these mounts, are shown 
in the lower right-hand corner of cut No. l· 

The gun is traversed to right or left by mean s ·  of the 
hand wheel to the left of the breech, which, by means 
of a w orm, worm-wheel. vertical sh aft, and a pinion 
engaging the circular rack, rotates the carriage about 
the rack. the latter, of course, being bolted to t h e  
stationary foundation plate. T h e  e levation a n d  de
pression of the gun is accomplished through another 
hand wheel which acts on a pinion an d a circular vel'
tical rack attached to the gun . 

Two of the circular racks are shown in Fig. 3, resting 
upon a dismounted Spanish gun. 

All of the guns were provided with shields of com par
atively light construction, the thickness, even at the ver
tical front end, not being over one inch . They are ('ar
ried on the bottom carriage. to which they are attached 
by bolting at the fron t  end, and by means of a sq uare 
frame of angle-iron, which passes rou nd the int erior of 
the shield an d extends inwardly to meet the carriage, 
to which it is bolted. These shields are of sufficient 
size and thickness to protect the gun crew from ma
chi n e  b u llets at close quarters, and from one and six
pounders at long range ; but, for protection against any
thing above a machine gun at close range, or above a six
pounder at an y fighting range, these ligh t shields are 
worse than u seless. They can not keep out the shells, 
and they merely serve to afford sufficient shock to 
burst a shell.  which, but for the shield,  m i ght pass 
h armlessly by without striking any of t h e  g u n  crew. 
In any case, it is n ot likely that more than ol le  mem
ber of the detachment would be struck, wh ereas a 
she l l  that b urst in passing through the shield, might 
ki l l  every man at the gun. 

The fron t  slope of the dam is 1 foot horizontal to 4 n ioned i n  a top carri age, 
feet vertical ; the rear s lope co mmences 1 foot vertical which travels d u ring the 
to 1 foot horizontal, ending i n  the u pper 60 feet with a recoil upon the slides of 
slope 2 feet vertical to 1 foot horizontal , the t wo rear the lower carria ge. The 
slopes bei n g  con nected by a curve of about 300 feet trunn ions are formed on 
rad i us. 'r h e  convex side of the dam, which is up- t h e  gun, as is usual i n  all 

2.-VIEW SHOWING BREECH AND MOUNTING OF A 5Yz-INCH GUN. 

The third shield (from the " Vizcaya " )  shows effect of shell passin� through . from the i :Jside. 

stream, is c urved with a radi u s  of 637 feet. s low- fi re weapons.  and they can be seen on any of t he 
EN OS BROWN. dismounted guns sho w ll in our various en gravings. The 

------..... _'-<1 • ..._ ..... _------ lower carriage rotates upon a circular bed of rollers. 
GUNS RECOVERED FROM THE SPANISH CRUISERS. below which , enci rcl ing the foundation p late of the 

There has rece n t l y heen brought up from C uba, I mount, is  a circular vertical rack, the roi lers and rack be
and u nloaded at the Wash ington navy yard, a con- ing protected from project i l es b y  a circular casin g  w hich 
siderable amount o f  m aterial wh ich was recovered i s  bolted to the carriage and rotates with it.  'l'he up
by the wrecking 
com panies from the 
wrecks of Cervera's 
fleet. It is a miscel
laneous collection. of 
guns, gun shields, 
projectiles, c h a i n s, 
ship stores. and gen
eral fittings. 

The most conspi
cuous part of the 
sal vage is  the breech
loading rifles, from 
t h e  secondary bat
teries of the Spanish 
c I' u i s e I' s, and the 
s h ields and mounts 
w h i c h accompany 
them. 

All the guns bsar evidence of the atteil l pt of t i l (, 
Spaniards to render the guns val ueless b efore th ey fe 1 1  
into the enemy's han ds. I t  wil l  be noticed t h at t 1 1  . .  
breech - blocks are a l l  m issi ng. They were u n h i n ged 
and thrown into the sea before the s u rrender. If  o n r  
govern ment w i shed to u s e  t h e  g u ns, however. it  wou ld 
be easy to replace the blocks, as the Navy Depart ment 

has d ,. a w i n g s of 
them on file .  

lt is not l i ke l y  t h at 
any of t h ese g l l n H  
w i l l  b e  put to acth-e 
u se, for i t  would en
tail  the in trod uction 
of another s i ze of 
amIllun ition into the 
navy, w here th ere 
is a natural desire to 
keep down the n U lll
ber of different pat
terns of gUllS  to the 
l o w e s  t practicab le 
l i lllit. lt  is 1I0t unl ike
ly that the guns w i l l  
b e  m o u nted as t ro
phies at the N aval 
Academy, a ll d i ll 
various public places 
throughout the COUll 
try. 

---...... . ---
A BROKEN-WIXD-

O u r  il lustrations 
a I' e f r o  m photo
graphs taken at th e 
W ash ington n a v y 
y ard, soon after the 
material had been 
un loaded trom the 
U nited States collier 
.. Leonid as, " and it 
will be seen that the 
troph ies carry upon 
them the unmistak
ab le mark of th e  t wo 
ngf'nts, shel l fire and 
conflagration, which 

3.-Sl'ANISH GUNS, WITH THEIR MOUNTS AND SHIELDS, AT THE WASHINGTON NAVY YARD, TAKEN FROM THE 

SPANISH WRECKS AT SANTIAGO. 

ED horse is rarely 
seen in Norway. A 
bucket of water is 
always placed within 
his reach w hen feed
i n g, and the animal 
altern ately takes a 
mouthful  of hay and 
a Sip of water. 
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Sclc nce Notes. 

Bright red spectacles accom panied by internal doses 
of calomel form a new German specific against seasi ck
ness. It is ded uced from Epstein's investigations on 
the influence of color on the blood vessels in the brain . 
Seasickness is due to lack of blood in the brain, while 
red sends blood to the brain with a rush. By looking 
at one point for some time through the red glasses, the 
patient is cured radi cally. 

The n u m ber of bacteria in London crude sewage is 
3, 899. 000 per cubic centimeter, at the Barking outfall,  
and 3, 527, 000 at the Crossness outfalls, according to 
the average of a n umber of recent counts by D r. A. C.  
Houston, made early this year, under the direction of 
Dr. Frank Clowes, Chemist of the London Coun ty 
Counci l .  The range at Barking was from 7, 260, 000 on 
May 3 to 513, 000 on April  15 ; and at Crossness, from 
5, 290, 000 on March 2 to 2, 410, 000 on A pril 20. 

Accord ing to The Druggists' Circular and Chemical 
Gazette, the expensi veness and want of durability in 
the ord i n ary rubber bottles and ice bags wh ich have 
been so essen tial  in  the sick chamber have long been a 
perplexing problem. Experi ment with rice paper, cov
ered inside and out with a coating of Japanese lacquer, 
led Prof. J aco bsohn to recommend this material to the 
Berlin  Society of Internal Medicine as far superior to 
rubber. In strength, flexibil ity, i m perviousness, light
ness, and d u rability it is said that this bottle leaves 
little to be desired. 

T h e  increasing' use of acetylene as an i l luminating 
gas and the objection made to it in some quarters on 
the score of hygienic considerations lend particular 
i n terest to a number of experiments recently made on 
animals,  says The Pharmaceutical Era. Dogs were 
kept for some time in an atmosphere containing 20 
per cent of acetylene without deleterious effect, and 
it woul d  appear that living beings are not inj ured 
by breathing an atmosphere so contaminated. A 
dog k ept in an atmosphere containing 40 per cent 
of acetylene, however, succumbed after breathing 
110 l iters of the mixt ure. The danger from acety
lene is smaller than from ordinary i l luminating gas, 
and its intense odor makes it readily noticed when 
escaping' into the air. There is no risk of explo
sion until the air contai ns one-twelft.h of its volume 
of acetylene. It is particularl y adapted to illumina
tion, because of the sligh t heating effect as compared 
with its i l luminating power, and the removal of but 
l itt le  oxygen from the atmosphere. The heat of com
bustion with an acetylene flame does not rise above 
900 ' C. , while the heat from an ordinary gas flame 
llIay reach 1 ,300° C. 

It chanced that the birth-rate began to decline in 
France sooner than in other great countries of E u rope, 
and that the decline has been more rapid. But, as 
the figures of the Registrar· General show, the <'arne 
tendency is now very strongly marked in England, 
and is plainly visible in  nearly every European country. 
It is  qu ite conceivable that a couple of generations 
hence French men may find that their birth- rate is no 
longer the lowest in Europe. The truth is that the 
present rapid growth in European populations i s  a 
p h enomenon which is almost entirely confined to the 
last 150 years. Through some of the gran dest periods 
of our history the population of England was almost 
stationary, and the same statement a pplies to France. 
If this decrease is due to non-natural causes, it is not 
a matter for congratulation ; but if  it means that 
European peoples are ceasing to contract reckless and 
im provident m arriages and are showing m ore care 
and discrimination in the begetting of children, it is 
a healthy sign of the times_ Large families are not 
necessari l y  an evil ,  but i f  the members composing
them are diseased and degenerate, they become a 
dtanding danger to the wel fare of the body politic. 
-T he H u manitarian . 

In a recent paper 011 " 'rhe Accepted Altitude of the 
A u rora Boreali s ,"  read by Prof. Cleveland Abbe be
fore the American Philosophical Society, h e  stated 
that some ob, en-ers have seen the l i ght in such posi
tions between tht'lOselves and neighboring objects 
as to de monstrate t h at the aurora, like the lightning, 
lIl ay be entire l y  confined to the lowest stratum .  
Others have seen it s o  located among t h e  clouds that 
i ts ori g in m ust be placed at or below their level, and 
th erefore w i th i n  a few thousand feet of the earth's sur
face. On the other hand, those who have calculated the 
altitu des of s pt'ci fic bt'ams by trigonometrical or equi
yalen t m eth ods h ave dt'd uced heights of twenty to a 
h u ndred m i le:; ; Dr_ Boller has even quoted an altitude 
of 1 243 m i les. Prof. Abbe rem arks that,  after review
i n g'  the literature of the subject since the time of 
Halley, he fi n d s  that al l methods agree i n  one funda
m ental assumption that the observed beams and arches 
h ave an i n d i vidual existence and a definite locu8. But 
t h i s  ass u m ption is  n egath'ed by the equal frequency 
of negative and positive parallaxes wherever the 
parallax method i s  applied . 'rhe only conclusion 
possible i s  that the observers do not see the same ob
ject, partly because the aurora i s  too low down, and 
partly because there are optical i llusions due to align
ment. 

J , itutifit �tUtritau. 
MIscellaneou8 Note8 and ReceIpts. 

Perfumed Ammonia Scouring Water.-Perfumed am-
monia scouring water is prepared by mixing : 

Spirit of sal ammoniac . . . . . . . . . . . . . . . _ . .  _ _  . _ _  . . . . . . . . .  160 parts. 
Finely scraped soap . _ _  . . . . .  _ _  . _  . . . . . . . .  _ _ _ _  . . . . .  _ . .  . . . .  30 
Borax_ . . . . .  _ _ _  . _ _ _ _  . . . .  _ . . . . . . _ . . . . . . . . . . . . . . .  _ . . . . . . . .  10 
Cologne water . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . _ _ _ . . . . . . .  15 
Distilled water, enough to make up 460 parts of liquid. 

-Neueste Erfindungen und Erfahrungen. 

Improving the Air in Work Rooms, etc.-For one liter 
bottle of well water, take a spoonful of oil of turpen
tine, shake the liquid diligently until it becomes dim or 
white and d istribute in the room, b y  means of an 
atomizer. One may also mix a few drops of acetic 
ether with the oil of turpentine. The refreshing effect 
of the q uickly spreading, pleasant odor is  astonishing. 
-Kraft und Licht. 

To Render Fine Fissures in Tools, etc., Visible.-In 
order to make the extent of fine cracks in tools, etc. , 
visible, it is recommended to moisten the surface of 
the cracked article with petroleum, to rub off clean 
and to wipe off the s urface with chalk. The petroleum 
which has entered the fine cracks sweats out and the 
rent is visible i n  its whole extent. -Oesterr. Zeitschrift 
fuer Berg- und H uettenwesen. 

Lustrous shoe grease is obtained as follows, according 
to Technische Berichte : Alcohol, 126 parts ; cam phor, 
11  parts ; Venetian t urpentine, 16 parts ; shellac, 36 parts ; 
dyestuff, 32 parts. The latter may either be aniline 
blue, of which it is best to use 15 parts, or Bismarck 
brown (phenyl brown), like wise 15 parts ; both color
ing substances are dissolved in 800 parts alcohol. This 
polish is best s uited for walking boots and shoel:', since 
it possesses a fine, silky (not a lacquered or m irror-l ike) 
appearance. 

Technical Value of Acacia Wood. -The fact that the 
locust tree attains in twenty-five to th irty years the 
same thickness as the pine in  fifty and the oak in one 
h u ndred years · caused L. Kausch to conduct experi
ments with this variety of wood. The author gained 
the conviction that acacia wood has an important 
future, especiall y as regards its use for mining p ur
poses. Acacia timber excels by great firmness and du
rability, and is, ther efore, also well suited for many 
other purposes, such as wheels, bungs, ladder steps, 
etc. The locust tree thrives in the poorest soi l ,  even 
in the rubb ish of sandstone quarries and in slaty de
clivities. Al l that is necessary is to make a little hole 
in  the latter, to fill it with mother soil,  and to plant 
the young tree therein. In wet soil the locust tree 
does not thrive. -GIUck Auf. 

New Painting Ground.-Since notable connoisseurs 
ascribe the subsequent darkening and defecti ve l u
minosity of many paintings to the com position of the 
grounding with which the canvas is prepared , J. L. 
Schudt, in the Polytechnisches Zentralblatt, proposes 
in place of th e mixture now employed, consisti ng of 
chalk, glue, and oil, a new cO lllposition, which he pre
pares as follow s :  Slake burnt lime with a little water, 
add to the mixture, while still  hot, beeswax and l in
seed oil,  and grind the wholfl in a paint mill  with 1M to 
1 % times its  weight of white cheese. The mass is ap
plied on the canvas saturated with milk and smoothed . 
Another advantage claimed for this new painting 
foundation is that it does not allow cracks and fissures 
to form as readily as with the one h eretofore in use. 

Water Lacquers.-The group of the water lacquers 
embraces only a few, little used lacquers. Below are 
some receipts. 

1. Shellac Water Lacquer.-Boil 28 '5 
shellac and 42 '75 grammes of borax in 
water until the shellac has dissolved . 

grammes of 
0 '564 l iter of 

If bleached 
shellac is used, a white color is obtained, with orange 
shellac a light brown one. 'rhis varnish gives a good 
binding agent for water colors and is also a useful paper 
varnish.  It dries with a handsome l uster and hard sur
face which is water proof. By the addition of aniline 
colors soluble i n  water, the lacquer can be tinted as 
desired. 

2. Enamel Lacquer. -Mix 0 -564 liter of albumen with 
0 -564 liter of water. For preservation, add a l ittle car
bolic acid or salicyli c  acid.  Instead of the a l bumen, 
dried albumen may be em ployed, of which 28'5 
gram mes are dissolved in 0 -564 litel' of water, but the 
color is less clear. This varnish dries with good gloss. 
By drying in hot air it  becomes more resistive to water. 

3. Glue Lacquer. -Dissolve 1 pound of good pale gl ue 
in 9 liters of water, the color being entirely dependent 
on the quality of the glue. Good white gelatine gives 
a white color, while brown glue yields a yellow one. 
Sol ution accomplished, add;(but only directly before use) 
28 '5 grammes of potassiuIU b ichromate, which renders 
the surface watertight. As said, the potassiu l U  should 
only be added closely before u se, else the solution will  
be converted i nto a gelat i n ous, stiff mass. This mixture 
constitutes the basis of many leather varnishes. For 
preservation the addition of a little thymol or borax is 
commen dable. 

4. Cry�tal Water Lacquer_-Dissolve 450 grammes of 
good white gum arabic and 450 grammes of glucose in 
1 ,629 l iters of water. This solution dries hard and 
glossy. -Fitr ben Zeitung. 

PATRICK COUNTY, VA., AND ITS CURIOUS " FAIRY 
STONES." 

BY POW.aA.TAN BOULDIN. 
The Blue Ridge and the Alleghany Mountains unite 

a little north of the county of Patrick, Virginia, and 
hence in that cou nty they constitute only one moun
tain. 

Stu art, a pretty little town seventy-five miles west of 
Danville, is the co unty seat of Patrick and the termi
Il US of the Danville and Western Railroad. The dis
tance from Stuart to the top of the mountain is  ten 
miles, over an admirably constructed turnpike, and 
the scenery all  along the road is exceedingly pict ur
esque. When the traveler reaches the summit of the 
mountain, 3,000 feet above the level of the sea, he 
naturally expects to descend on the other side ; but, 
greatly to his surprise, he finds himself in a compara
tively level country, the soil of which is well  adapted 
to the cultivation of grain, grass, and veget.ables. 

That portion of this remarkable plate au which l i es 
in the county of Patrick is called the Meadows of Dan . 
In the meadows are i n numerable springs of p u re water, 
the temperature of which is 50 degrees in sum mer. In 
less than fifteen miles the traveler crosses t w elve differ
ent streams, all rising on the top of the mountain,  and 
all flowing through these beaut iful tablelands. One of 
these streams (the river Dan) join� the Staunton and 
forms the Roanoke, which em pties into Albemarle 
Sound. Anot h er (th e Ararat) flo ws into the Yad k in, 
which joins the Great Pee Dee, in South Carol ina, and 
with this  runs i n to the Atlantic Ocean. The waters of 
another empty into New River and finally reach the 
Gulf of Mexico. 

So it appears that t hese streams, which rise so near 
together, are wide apart before they reach the ocean. 

The Dan, making its way down the mountain, is  a 
very great natural curiosity. After flowing about ten 
miles through meadows, it  reaches the declivity of t h e  
mou ntain a n d  begins t o  descend, making i n numerable 
picturesque waterfalls in i ts down ward course. One 
of  these is known as th e Big Falls. Th ere the water 
flows between two h igh mountains and falls in  a beau
tiful, smooth sheet over a huge rock 40 feet h igh. At 
the base of the falls is a basin of water, clear as crys
tal and extending 25 feet under the rock over wh ich 
the water falls. This basin is nearly round and i s  
60 feet in diameter. T h e  beauty o f  t h e  falls, tOl!:et her 
with the wildness of the scenery, make it a very roman
tic place. But the most remarkable thing about the 
passage of the Dan down the mountain is the marvel
ous zigzag course which the river takes i n  making its 
descent. The distance in a straight line is only five 
miles, but, following the river, as it winds rOllnd the 
deep gorges, hemmed in on all sides by high moun
tains, it is at least twenty m iles. 

One mile below the Big Falls are the Pinnacles-t wo 
immense natural pyramids in the shape of a sugar loaf, 
rising to a level with the surrounding mountains. The 
summit of the h ighest one is about 20 feet, square, and 
from it a view may be obtained which will  amply repay 
the visitor for the labor of clim bing, although that 
labor is very great. 

The Dan runs entirely roun d  the Pinnacles, taking 
one at a time. The distance straight across is only 
half a mile ; but, following the river, it  is at least two 
miles. "When the river reaches the foot of the moun
tain the scene is suddenly changed , the waters becom
ing calm and pl acid,  and the visitor, who has seen t h e  
m a d  rush a n d  heard t h e  mighty roar, h a s  t h e  inex
pressible feel ing of q u i et which is experienced by one 
who has passed through a terrible storm. 

The Pinnacles are frequently visited ; but, o w i n g  to 
the difficulty in getti n g  to the river and following it, 
few h ave ever visited the falls of t qe Dan. 

Smi th's Ri ver is one of the streams which rise in t h e  
meadows. Unlike the Dan, in descendi n g  the moun
tain it runs in  aimost a strai ght l ine, and following it 
is an arduous, though by no means an impracticable, 
u ndertaking. Many pretty cascades are to be seen . 
one in particular bei ng' especially attractive. This i s  
down deep i n  a lllollntain gorge, whel'e the river flows 
over a large roc k, at the base of wh ich is a little level 
spot, large enough for about a dozen persons to stand 
and admire the scene. As the rock is not perpen 
dicular, the water does not make 8uch a l o u d  noi,e as 
at the Big Falls of the Dan, but instead a low, m u r
muri ng, m elancholy sound, which is as soothing to the 
soul as the softest, sweetest strains of m usic. Such a 
retreat is not only attractive to the romantic youth, 
but it is refreshing to lllen of mature years who may 
be in need of rest from the cares and responsibilities of 
business. 

In the meadows, near the head waters of Smith's 
River, rock crystal is found,  ont of which the Indians 
manufactured their prettiest arrow heads. The writer 
has one made of that m aterial which is so perfectl y  
transparent that the smallest pri n t  lIlay be reaQ. 
through it. The w r iter has seen many arrow heads 
which were made of wh ite flint,  but this ios the onl y  
one he ever saw which was made of  rock crystal . 

In the sallie vici nity there is a quarry of very fine 
soapstone. Near it was recentl y found a large bo w l , 
which some Indian sculptor had made of that material ; 
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also a soapstone pipe and stem, handsomely finished, 
was picked up in that neigh borhood. How the Indians, 
who knew nothing of the use of iron tools, made such 
a pipe and such a beautifully shaped arro w head, is  a 
question wh ich has never been satisfactorily answered. 
t'uch relics should be carefully preserved, for they are 
t h e  only m emorials we have of the race which first 
i nhabited this country, the race from which sprang 
Pocahon tas, the gentlest savage that. ever l i ved. 

All the things that I h ave en umerated are h ighly 
interest ing, but nothing that I have seen i n  Patrick 
County has interested me so much as its fairy stones. 

T h ese curious l ittle crystals are found in only t h ree 
other States besides Virginia, in no other coun ty in 
Virginia but Patrick, and nowh ere else in Patrick but 
on and along Bull  Mountain,  a spur of the 
B l ue Ridge running twenty mi les through the 
county. The fairy stones fou n d  elsewhere, 
j udging from the specimens exhibited at 
the Atlanta and Nashvil le expositions, are 
not at all comparable to those found o n  
B u l l  Mountain. To a f e w  of t h e  people o f  
Patrick they h a v e  been known for a long 
time, but not u ntil about ten years ago did 
they come into publ ic  notice. S011le of 
these stones which have been analyzed con
tained titanite, tourmali ne, garn et, alumi
num,  and steatite, t itanite being the prin ci
pal material. 

Geologists say that they are crystals. Most 
of them h ave crosses, some what is called 
the Roman ; some, the Mal tese ; some, the 
St.  Andrew's ; and some, crosses for which 
there are no n ames. 'f hose which have 
n o  crosses are pretty stones of  different 
forms. Frequently two, sometimes t h ree or 
four, are joined, making a m ost curious com 
bination. Possi bly a person skilled in the 
use of the ch isel m ight i mitate what might 
be styled the plain work of the fai ries ; but 
i t  would be i mpossible for th e most ski l l fu l  
�cu l ptor t o  i mitate their fancy work. On 
many of these stones there are crosses exactly al ike on 
opposite sides. Some of the stones are n ot larger 
than the head of a pin,  while others weigh as m uch 
as an ounce and a half. No t wo are alike. Nature 
seems to have trie d  her hand at variety i n  making 
them, as she does i n  making the leaves on the Otah ite 
mul berry tree. A nd t hey are of every shade of color. 
A n u mber of them placed upon a cardboard make a 
pict u re as novel as it is stra nge and beautiful.  No 
adequate conception can be formed of what a great 
curiosity fairy stones are without seeing a great man y  
o f  them together. 

H u nting for fairy stones is a new and charm i n g  
d i version. A walk of two and II. half m iles from 
Stuart will take you to where they are found. You will 
have to cli m b  the mountain, but the scenery along the 
route is  so picturesque that you will forget you are 
goin g  u ph il l .  And, besi des, you will be constan t l y  
t h i n kin g :  W h a t  s h a l l  I find ? W i l l  it  be a Roman, a 
Maltese, or a St. Andrew's ? 
Or will  it be a Roman 
joined to a Maltese or a 
Maltese joined to a S.t. 
An d rew's ? or a St. An
drew's joined to one o f  
the crosses for which there 
is no name ? Of one th i n g  
y o u  m a y  rest assured, and 
that is, that every stone 
that you may find wil l  be 
d ifferent from any that 
yon have ever seen. 

When you arrive at the 
place (it is only about in 
spots on Bull Mountain 
that fai ry stones are foun d), 
you w i l l  begin at once the 
search . You will find them 
from two to fonr i nches 
under the ground, and th e  
best i nstrumen t to u s e  i n  
digging t h e m  u p  i s  a small 
trowel. You wil l  find them 
in abundance ; but the 
really pretty ones, such as 
are used by ladies for scarf 
pins an d by gentlemen for watch charms, are scarce. 
All of them, however, are interesti n g  specimens of the 
llIOst l,urious form of crystall i zation. 

W hen you have filled your pockets, you start back ; 
but you will  not go far before you wil l  be tem pted to 
take a seat on one of the large, flat rocks on the side 
o f  the road-not to rest, for it  i s  now facilis descensus 
-but to gratify the curiosity which you are sure to 
have to look over your treasure. Taking out your 
fairy stones and inspecting them, one by one, you will 
discover in IDany of them beauties whi ch escaped 
your notice while you were digging them ont of the 
ground. 

Having gratified your curiosity, you resume your 
walk, and are soon back again at Stuart. 

J t itutifit !mttitau. 395 
A CURIOUS CASE OF :MALFORMATION. who also appoints the l i brarian . The li brary is sus-

Through the courtesy of Mr. W. O. McC urdy. pub- tained by voluntary contri butions of money and litera
l isher of The Beeville Bee, of BeeVIlle, Texas, we are ture from the officers and employes of the rail way com
enabled to present OUI' readers with one of the IDOSt pany and . outside friends interested in their welfare. 
remarkable curiosities in the way of ani mal maiforma- The circulation i n creased steadily from 16, 120 vol ull les 
tion that we have seen for years. The cow shown in in 1885 to 39, 505 volu mes, loaned to 2, 500 borro wers, i n  
o u r  engraving i s  five years o l d  and is  t h e  property of 1896. T h e  figures for t h e  last two years are n o t  at  
W. J. Mil lel', a ranch man of Bee Co u n ty, Texas. S i nce hand.  'fhe circulation of books of fiction has decreased 
i ts first year its hoofs have been growing until  they are I from 64 per cent of the total circulation the first yeal' 
now about fonrteen i nches in length and shaped as tu less than 53 per cent at present. 
shown in the photograph. As it ltlay be su pposed in • • •• >-I'�.----
cattle-growing countries, the ranch men have been very Elastic Leather Varnish. 

l lluch interested in this stran ge-looking animal and Elastic leat her varnish which does not break is 
they are ll n an i lllous in  stating that this  is  the firs t in- prepared as fol l o ws : Colophony. 30 parts ; thick tur_ 
stance on record of such a malfol"lllation.  The co w has I pen tine, 30 parts ;  oi l  of turpenti ne, 30 parts ; sand arac, 

60 parts ; shellac, 120 parts ; alcohol (90 per 
cent), 900 parts. After all is  dissolved, filter 
the l i q u i d  and,  if  black varnish i s  desired, 
mix with 15 parts of fine lampblack, which 
is previously ground w i th a little alcohol. 
If another shade than black is  desired, use 
i nstead of t he lampblack a sufficient q uan
tity of SOllle other color, such a s  Krems or 
zinc w h ite, u ltramarine, chrome yellow, or 
ver m i l ion.  - N eueste Erfindungen und Er
fahrungen. 

-------.. ... .. �------
A Market for O u r  Meats. 

Germany's meat fam i n e  is spread i n g  
apace. In m a n y  places, notably i n  Saxony, 
cats and dogs are being slaughtered amI 
eaten by the poor. I n  some vi l lages sev
eral families c l u b  together and buy a fat 
d og, to be k i l led and divided amon g them. 
T he consumption of horseflesh is  i n creasing 
pheno menal l y .  Horseflesh butch eries fi re 
being establ ished i n  tow n s  where they h a ve 
never exi "ted before. There has been a con
t inuous i ncrease of arrests and con victiol l s  
for sei l ing u n w holesome ordi nary m eats 

CURIOUS CASE OF MALFOR:MATION IN A COW. since the frontiers have been closed agai nst 
foreign cattle and swine. On the other 

gh-en birth to one calf, wh ich has i n  no way inherited I hand. there is a g

. 

reat an d thriving tr

.

ade in pre-
the pecu l iarity of i t s  mother. served American meats, despite the government's 

----- -- .. • • • • ' o bstacles at the i n stance of the Agrarians. The tinned 
A 'J'ravel i ng Rallway L ibrary. ! American meats i mported d uring the first seven mon ths 

The Balti more and Ohio Railwav has a traveling I of 1898 amounted to 1 , 964, 800 ki logrammes [a ki lo
l ibrary for the exclusive use of its e;nployes and thei� gramme i s  about 21- pounds], agai nst 1 , 414,900 in the 
famil ies, containing 14, 000 vol umes. This l ibrary was corresponding months of 1897. Of fresh pork the im por
started in 1885 with 4, 500 volumes, 3, 000 of which had I tation was 6, !58, 800,

_
agai nst 3, !l55, 500 ; 

_
of pickled p�rk, 

been p urchased, the remainder donated. The head- 3, 369, 900, agalI1st 1 ,8a9,800 ; of bacon, 10, 948, 300, agalI1st 
quarters of the l ibrary is in Baltimore, from which 7, 139, 300 ; and of lard, 64, 356,400, against 47, 446, 600. 
current periodical s  and standard works on science, The demand for all of these sti l l  exceeds the su pply, 
general l iterature, poetry, history, and other books of and if the general mass of Germans can be convinced 
practical utility to rail way employes are distributed to that American meats are always of standard quality 
any point on the .B. & O. l ines. The books are deliv- and can be had at a reasonable price, the sales can be 
ered to borrowers through local agents. The average extended fi vefold. 
time from the placing of an order for a book in the -----_ .... ,0-...... .... _-----
hands ' of an agent untn the book i s  in his hands for The C u rrent S u pplement. 

deli very is official l y  stated to be less than twenty-four The current SUPPLE�lE NT, No. 1 198. is  commenced 
hours for the en tire system, which com pri ses 674 agen · , with an i l l ustrated descri ption of the Argentine cruiser 

PECULIAR SHAPED " FAIRY STONES." 

" General B e 19 r a n  0 ,  ' , 
wh ich is a handsome and 
highly efficient armored 
cruiser of the latest type. 
" The Steam Yacht as a 
Naval A uxiliary, " by W. 
P. S tephens, is an in ter
esting article. " Roman 
Construction, "  by G. 'V. 
Percy, i s  an archreologi
cal and engineeri n g  pa
per. " The Use of Alu
minulU in Warfare " is a 
paper of val ue. " The 
Openi n g  of the Fi rst Se"
tion of  the Jun gfrau Rai l
way " describes the pro
gress which h as been made 
on this important engi
neering work. " In the 
Land of G i nger-Jamai · 
ca, " is a paper by F. B. 
Ki l m er. " The Races of 
the Philippine Archipela
go " is an i l l ustrated paper 
by Dr. Dan iel G. Brinton 
and is of great interest. 

cies, extending oyer 3, 000 m i les of l ine, throngh eight W. O. Atwater's " Dietary Studies " complete the 
States. and as far west as the Mississippi River. Ac- paper. 
cordi n g  to the rules of  the l ibrary, a book may be ======================== 
retained t w o  weeks, after which it wil l  be once renewed 
for a l i ke period, upon request, if n o  other application 
for i t  is on fi le. There is  a fine of one cent per day for 
books kept over t ime, a margin of three d ays belll g  
allowed t o  cover t h e  t i m e  consumed in transit. Upon 
leaving the service of the company all books must be 
returned before pay vouch ers are cashed ; otherwise 
the price o f  thp book i s  d educted from the wagps of 
the e m p l oye. The m anagemen t of the l ibrary i s  in
trusted to a com mittee composed of t wo members of  
the l'elief department of the road and a reprpsentative 
of the railway company appointed by the president, 

C o n tents. 
( I l lustrated articles are marked with an asterisk. ) 

Acetylene for street lighting . . . .  389 
Concrete facing on sandstone 

bluff . . . . . . . . . . . . . . . . . . . . . . . . . . 390 
Dam. California • . . . . . . . . . . . . . .  385. 392 
Delphi, Acanthus column at . . . . .  300 
E"ypt. population of . . . . . . . . . . . . . .  390 
ElevatoTA. unsuspected peril in . . 356 
Engines. improvement in rotary. 3&) 
Fatry stones* . . . . . . . . . . . . . . . . . . . . . . 394 
•• Farragut," high speed attained 

by' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388 
Fire test of hillh building"' . . . . . . . .  389 
Guns from Spanish cruisers"' . . . . 393 
Heart. radiography and pbysio-

log'y of . . . . . . . . . . . . . . . . . . . . . . . . . .  3R7 
Hichborn. chief constructor • . . . .  SRi 
Inventions, index of . . . . . . . . . . . . .  397 
Inventloo. recently patented . . . •  396 

Inventors, chance for . . . . . . . . . . . .  300 J ack for wagons* . . . . . . . . . . . . . . . . . .  ssg 
Lamp. bicycle. simple electric* . . 388 
Library. traveling railway . . . . . . . 395 
Malformatioll . a curIOus case of* 395 
Meats, market for our _ . . . . . . . . . . 395 
Montezuma Valley. explorations 

in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390 
Notes and queries . . . . . . . . . . . . . . . . . ;)96 
Notes and receipts, miscellane-

ous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394 
Ordnance, improvements in . . . . . .  386 
Science notes . . . . . . . . . . . . . . . . . . . . . . 394 
Sugar. luminous . . . . . . . . . . . . . . . . . . , 391 
SuppJemellt . current . . . . . . . . . . . . . . il9a 
Toy industry, German . . . . . . . . . , .. 391 
Trade, no restraint of . . . . . . . . . . . .  3A8 
Wind pre •• ure • • • • • • • • • • • • • • • • • . . •  3\11 

© 1898 SCIENTIFIC AMERICAN, INC.



J ,itntiii, �tUtri'lln. 
RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

I placed in position. After having been Imprinted, tbe I simple washer or locking-PI�;" is provided, which con
paper is acted upon by a folding strip contrail en hv a si6\8 of a tongue formed with Inner and outer wings, 
spring-roller. Plates located in various positions act on both of which are . provlded with openings for the op

CULTI VATOR.-LoulA W. GRAUERHOLZ, Kensing- the paper to assist tbe folding strip in folding the paper In erating tool wbereby the tool may bear in both openings 
ton, Kans. The purpose of this invention is to provide a any desired sbape. Although tbe macblne Is designed at the same time . The invention's especial merits are 
machine especially adapted for the cnltivation of corn, to print and fold labels nsed on mail-ponches or sacks, it the ease of application and operation of the locking dc
whicb machine is so constructed that two rows of corn may may also be used in printing ami folding circulars and vices. 
be cultivated at one passage of the machine across the tbe like. 
field. The invention enables any desired nnmber of 

'l'RACTION.WHEEL. _ JEREMIAH J G ')Iows to be carried by each cultivator-beam, or permits 
Q 

'
t M I th' tra t' h I ' tb 

ILLINGE
I
R, 

h f '  I t f I ' f  d . d Tb I Ul man , o. n IS C lOn-w ee , e 0ppOB te 
e use 0 a smg e se

. 
0 p OW8, 1

. 
eSIre . e p ows may, 

I bubs of the main wbeel are connected with a shaft ex-
furthermore, �e adjusted relatIvely

. 
to the. �onnd and tending through and between tbe hubs and carrying a 

m�y be speedl l� returned to the �oIl, shaUl;! �hey meet 
fly-wheel between tbe sbaft and main wheel. The 

WIth an obstrnctlOu, the return takmg nlace a,lllost in-
be d 

. ed f I t '  't II 
tantl ft th b t r h b 

• 
d 

power may erIV rom e ec rICt y, gaso ne, or any s y a er e 0 s ruc lOn as een passe • other motive agent. 

AMALGAMATOR. - MINNIE H. MACCLAY, Louis
ville, Ky. With a flxed frame, an ore-feed block having 
a vertical passage, and a float-gold arrester arranged in 
tbe passage and comprising a metal frame, are con
nected an oscillating mercury-box arranged beneath and 
partly inclosing this block and adapted to co-operate with 
tbe block. to scour and �ind the ore. Hangers are pro
vided for tbe box, and have knife-edge supports . 

BI('ycle A ppliances. 1lI11ilceIJaneous I nventions. 
BOTTLE-CAP. - LOUISA G. FLANIGAN, Baltimore, 

Md . This invention furnisbes a cap formed with a cir-
BICYCLE-ATTACHIIIE�T. - JO'EPH W. SATTER

THWAITE, Mingo Junction, Ohio. The attachment form
ing the subject of this invention may be secured at the 
front of tbe bicycle, and comprises a frame capable 
of being removed and secured to tbe bicycle baudle· 
hars and steering-head. The frame has a support upon 
w hich a child or any other load may be carried . 

DEVICE FOR REMOVING DRILLS FROM WELLS . cumferential in turned flange around its upper and outer 
-FRANK M. KISER, Parkersburg, West Va. Tbis in- edge, wbich is adapted to receive the end of a tool to 
vention provides a device designed to assist in the re- pry off the cap alld which also makes a strong reinforced 
covery of drilling tools wben they have become bound 

I 
edge or crowll for t.he bottle .mouth . With tbe cap is 

in 
.
wells by the caving of the walls. The device used for connected a disk or plate secured beneath tbe iuturned 

tbls purpose comprIses a bowl attachahle to the bottum flange and h fiving a projecting thumb-piece or lug by 
of the well·casing. The bowl has an interior coue sur- which the lise of a separate tool ou removing the cap is 

The charge I(>r imertWn under tMs head is One Dollar a 
line JOT each ' insertion ; about eioht words to a line. 
Advertisements must be received at publicatwn office 
as early as Thursday morntng to appear Vn the follow
ing week's issue. 

Marine Iron Works. Chicago. Catalogue free. 

For hOisting engines. J. S. Mundy, Newark, N. J. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicaj.!o. 

Yankee Notions. Waterbury Button Co., W aterb 'y. Ct.  
Handle & Spoke Mcby. Ober Lathe Go . •  Cbagrin Falls .O .  
Inventions developed a n d  perfected. Designing and 

machine work. Garvin Machine Co. , 141  Varick St . . N. Y .  
�'�; R RACU'rE Machine Co. , Bridgeton, N. J.  Full  

hue of Presses, Dies ancJ ot.her Sheet Metal Machinery. 

Eusy Experim'f,s of Organic Chemistry. Book by Prof. 
Appleton. 60 cents. Snow & Farnham, Providence, R. I. 

Hub, spoke. wheel. bending, and bandle machinery. 
Single machines o r  fuB equipments, by the Defiance SOCIABLE BICYC LE .-WILLIAM F. WILLIAMS , Lon

don, England. Tbis bicycle has a emgle central main 
frame on which a transverse laterally-adjustable frame, 
wbich supports seats for passengers or receptacles for 
goods, is mounted to slide. A rack-bar couples tbe 
saddle-supports so that tbese supports may be moved 
togetber. A self-locking pinion effects the lal.eral ad
j ustment of tbe saddles and retaills them in position. A 
supporter is provided to hold t.he bicycle in an uprigbt 
position when the ridcrs are monnting or dismounting. 
The weigbt of the riders and load may be . adjusted so 
as to balance unequal weights. 

face at its bottom acting in connection witb a clutch- not required. 
dog. Tbis dog is forced between tbe tool and the wedge- PICKER.STICK 
surface so as to bind tbe two togetber in order to euable 
the tool to be raised . 

ATTACHMENT. _ FRANCI. 111 . Machine Works. Defiance. Ohio, U. S. A. 

Engineering IInprovelnents. 

ROTARY ENGINE .-WILLIAM MOHR, Kurtz, Ind . 
The rotary engine of this inventor comprises a continu_ 
ous cylinder having a steam-cbest and a separate ex
baust·chamber. A rotating piston extends witb its 
rim into an annular slot in the cylinder-wall, and is pro
vi .led with oppositely-arranged p!'rts, one of whicb is 
t!!e iulet-port . A pistou-bead is carried by the piston 
and extend. into tbe rylinder. In the cylinders �but
ments slide. A reversing valve on one face of tbe 
piston is arranged to uncover one of the piston-ports to 
tbe steam-chest, to allow the steam to pass thrOllgb the 
uncovered port into the cylinder. The reversing valve, 
moreover, is formed at i ts inner facc with 8 cavity for 
connecting tbe covered-up piston-port with an exhaust
port formed in tbe piston and leading to tbe exhaust
cbamber. 

Hallway Appllances. 

SWI TCH.-GEORGE A. and THOMAS F. PENROSE, 
Meredith, Ark. Tbe switch of these inventors has switcb
points operated by an ordinary switch-stand, but con_ 
structed without the nsual frog, the switch baving, in
stcad, means for lifting the wbeels of the car from one 
rail to anotber. With the main and switch rails are 
connected a swinging wheel-lifting rail, forming a con
tinuation of one of the switch-rails and overballging the 
adjacen t main rail. Two guard-rails are mounted to 
swing on independent axes adjacent to the wbeel ·lifting 
rail, the connections converging and extending to a com
mon point on the wheel-li fting rail, at which point the 
connections are pivoted to the wheel-lifting rail, wbereby 
tbe movement i8 directly transmitted to the wheel-lifting 
rail. A train passing over the tracks will be caused to take 
the switch by the action of two switch-points, tbe one 
serving to �lide the train laterally toward the switch and 
the other serving to lift the corresponding wheels up 
from one rai l to the other. 

llIecbanlcal Devices. 

M ACIIlNE FOR CONSTRUCTING IRRIGATING 
OTt OTHER F LU)IES.�OSEPH H. MARTIN and DA
VID ORMAND, Riverside, Cal. In this machine are pro
vidcd a mold for tbe flume, a hopper connected with the 
flume, a paddle mounted in the hopper and adapted to 
distribute tbe concrete delivered by the hopper in tbe 
mold, and a plunger monnted to slide in the body and 
in the mold-section, and operated by a lever to pack the 
concrete flrmly together after it has been delivered by 
the bopper. Tbe plunger's being resisted by the con
crete already packed will cause the whole machine to be 
moved OD. 

MORTISING OR GANG-DRILLING IIIACHINE.
ABRAHAM VAN WAGNER, New Ynrk cI�y. It has been 
the object of this inventor to provid e a device so small 
in cost and yet .0 effective in operation, that small sbops 
unprovided with the usual large, costly mortising ma
chines, may be enabled to produce work far more quickly 
tban has heretofore bcen done by hand. The device 
comprises a frame consisting of legs secured to a table. 

PRAYING OR CONFESSIONAL STAND.-HERMAN 
F. NEHR, New York city. Tbe stand of  this inventor is 
so constructed that the praying bench may be adjusted 
expeditiously and conveniently to suit all requirements . 
The reading desk may be adjusted to or from the occu
pant of the stand. The body-portion of the stand, or 
that portion w bich supports the praying bench, may be 
raised or lowered. The front and real" supports for the 
stand are arranged so that they may always be main
tained in a vertical position or parallel with one anotber. 
An attachment for tbe reading desk is provided wbereby 
a screen may be elevated from the desk at the front for 
confessional purposes, and held in its elevatcd position. 
Wben tbe screen is not required, it may be stored in a 
suitable receptacle beneath the reading desk. 

CALENDAR-'l'ELLURIAN. - GRANT B. NICHOLS, 
Wapakoneta, Obio. Tbis calendar-tellnrian comprises a 
backboard or table having a series of marked apertnres 
representing tbe elliptical patb of the earth around the 
sun. The apertures correspond in number with tbe days 
of the year. A ball or glohe representing the earth 
is held on a pin standing for the errth's axis and is 
adapted to be set in one of the apertures. An electric 
lamp carried by an inclined support is secnred to the 
board at tbe center of the earth's orbit and repre
sents tbe sun . Pointers are mounted to turn upon 
the central portion of the support and point to tbe 
name of the month and the day of the month, the 
names and days corresponding with sections of the 
earth's orbit. The calendar is arranged to indicate the 
montb, the day of the month, the exact position of the 
earth relative to ibe sun on each day of tbe year, and tbe 
position of the earth in tbe zodiac. By means of the 
lamp, day and night may be correctly represented on the 
ball standing for the eartb. 

CARBURETER.-ELIJAH D. PARROTT, Golden Dale, 
Wash. A gasoline supply-tank is providcd in tbis ap
paratus from which there leads a gasoline supply-pipe. 
An air supply-pipe is connected witb the gasoline-pipe. 
A burner heats the pipes. Water is used to cool the 
gas. An air-pump forces the gas into the gasometer. 
Throughout tbe generating proces., the gas is main
tained of tbe same strength. Tbe gasoline is uniformly 
consumed according to the number of lights in nse. 
Frost cannot form on the inside of tbe generating ap
paratus, and freezing of the gas-mains between tbe 
lights and the carbureter is prevented. 

JACK.-GEORGE A. and THOMAS F. PENROSE, Mere
ditb, Ark. The purpose of this invention is to provide 
a jack designed for use on railroads to sblft rails 
longitudinally in order to equalize tbe joints. 1'be jack 
has two clamps, each with a key for fastening them to 
adjacent rails. A bar is pivoted on one of the clamps 
and is fltted to slide in tbe other. A lever is ful
crumed on the clamp in which the bar slides. A link 
is pivotally connected with tbe lever. A grip engages 
the bar in such a manner that, when standing at an angle 
thereto, It grips tbe bar, "nd, wben moving at a rigbt 
angle, tbe grip slides on the bar. A foot on tbe link 
holds the grip in a slidahle po�ition . 

WAIST-BELT.-SAMUEL BIENENZUCHT, New York 
city. A waist-belt has been patented by this inventor 
which, wlIile con8isting of a series of links, permits tbe 
nse of a yielding and a rigid material for alternate links. 
A yielding binding is used for the links, which hindlng 
is provided with integral eyes adapted for flexible con
nection with eyes formed upon the rigid links. The 
belt, though partially made of metal, will adapt itself to 
the fignre as perfectly as a belt made entirely of softer 
material. 

Tbe edges of the top member have guides which receive OIL· CAN. - ARTHUR C. HERSBERGER, Poolesville, 
bars carrying the operating mechanism. Upon tbe top Md. The body of tbis can bas a neck, the npper end of 
member an adjustable knee adapted to support tbe wbich is engaged by the bottom plate of the 8']Iout, 
work, is secured. In order that the drills may be raised, a washer being used to prevent the leakage of oil. At 
a lever is provided, pivoted npon a bracket and con- opposite sides of a downwardly extended peripheral 
nected witb two links . Tbe drill sockets are made to I flange of the plate, eyes or links are attached, to whicb a 
turn all in one direction by means of a series of pinions fastening device, consisting of a loop, is secured. By 

rotated by a gear-wheel. Tbe machine is operated by manipu lating the loop, tbe spout-plate may be drawn 
foot-power. tightly against tbe neck or removed laterally to permit 

E N V E L O P  M O I S T E N I N G, SEALING, AND tbe ean to be filled . The invention does away with the 

STAIIIP-AFFIXING M ACHINE .-HARV£Y P. JONES, old operation of unscrewing the parts in order to fill the 

Cbicago, TIl. On the water·tank of this macbine is ar- can and i", hence, of especial service when used m con

r"nl(ed a guided moistener to dampen the envelop-flap. nection with farm-machinery. 

A l ter baving been moistened, tbe flap is sealed by a de· CHURN . -LEROY DRAKE, Shelton, Neb. Tbis inven
vice consisting of two yieldingly mounted plates, located tion is an improvement in those churns which are 
between side bars. Springs bear between the plates and made to rotate or oscillate, whereby the cream is al
the side bars ; and a presser mounted to swing between ternately thrown from one end to tbe other and is caused 
tbe plates presses the flap again.t one of the yielding to pass through a flxed, reticulated diaphragm for tbe 
plates to seal the envelop. After the envelop has been purpose of quickly breaking the oily globules and in
sealed, a stamp is moistened by a special device and ap- ducing tbe formation of butter. The inventor of the 

plied. presen t churn has devised an improved attachment for 

PRINTING AND FOLDING MACHINE - JOHN A . l such chu rns, wbich attachment is in the nature of a 

PYRON, Chester, Ill. This machine consists essentially 
of a printing mechanism and a folding mechanism. The 
printing mechanism consists of a plunger by means of 
which tbe printing is accomplisbed. The . type baving 
been inked, tbe plunger is raised, and a piece of paper 

collapsible diaphragm comprising two reticulated semi
circular parts flexibly connected. Tbe diaphragm is 
firmly yet detacbabiy held by means of a locking bar 

NUT·LOCK.-8ILAS CHAMBERS, Sterling City, Tex. 

In the nut-lock forming the subject of this patent, a 

HUTCHINSON. Mayfleld, Ky. The picker. stick attacb
ment for looms provided by tbis Inventor has a pivoted 
casing adapted to receive a picker. stick. A loop is 
formed on the casing for tbe passa!.':e of a return strap. 
A hook formed on the casing above the loop receives the 
outer end of tbe return-strap. The picker· stick can be 
readily inserted in tbe casing and fastened therein after 
tbe desired adjUBtment is made. 

N OTE .-Copies of any of these patents will be furn
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS, ETC. 

MANUAL OF THE CANVAS CAYOE. Its 
Construction. By F. R. Webb, " The 
Commodore." New York: Forest 
and Stream Publi�hing Company. 
1898. Pp. 115. Price $1. 25. 

We are always glad to review a book which gives prac

tical directions for making tbings, and the present 
volume gives explicit directions for making an excellent 
canoe at an expense of $12 to $15. Full specifications 
and elaborate working drawings, numbering seventy in 
all, are given. The canoe proper is not only described, 
but the subject of repairs, camp equipment, con ven
iences, camp cooking, etc., are also treated . This ex
cellent little book will be hailed with delight by all 
amateur boat builders. 
H ITTING VERSUS MISSING WITH THE 

SHOTGUN. By S. T. Hammond. 
New York : Forest and Stream Pub
lishing Company. 1898. P p. 170. 
Price $1. 

This book might be termed " The Hammond System 
of Sbooting," for Mr. Hammond enjoys among his field 
companions the repute of being an unusually good shot 
and one wbo is particularly successful in that most diffi· 
cult branch of npland shooting, the pursuit of ruffeil 
grouse or partridge. Tbis prompted t.be suggestion that 
he should write for otbers an exposition of the metbods 
by which his skill was acquired. The result is tbe origi
nal manual before us.  We term it original because the 
ch(lpters will show tbe author was self-taught ; tbe expe
dients and devices adopted and tbe forms of practice 
followed were his own. Tbe volume will be warmly 
welcomed by sportsmen. 

COMMERCIAL RELATIONS OF THE U NITED 
STA TES WITH FOREIGN COUNTRIES 
DURING THE YEARS 1tl96 and 1897. 
In two volumes. Volume I. Issued 
from the B u reau of Foreign COlll
merce, Department of State. Wash 
ing-ton : G o vernment Pri nting Office.  
1898. 

Commerc!al relations of the United States with for
eign countries is a very importent subject at tbe present 
time, in view of the fact of our present export trade, 
which is constantly increaSing. Tbe volume is filled 
WIth important information and tables. The statistics 
are carefully classified and are thorougbly reliable. 

THE S'l' A TISTICAL Y EAR BOOK OF 
C A NAD A FOR 1897. T h i rteent h Yea r 
of Issue. I�sued by the Depart ment 
of Ag-riculture. Ottawa:  Govern 
ment Printing Bureau. 1898. Pp. 
554. 

The annual volume issued by the Department of Agri
culture, termed the .. Statistical Year Book of Canada," 
contains a short bistory of Canada, and then treats of its 
constItution and government, land regulations, events of 
the past year, agriculture, minerals, trade and commerce, 
currency and banking, railways and canals, post office, 
finance, insurance, education, Indian�. patents, vitaJ sta· 
tistics, criminal statistics. and the orga nization of tbe 
present government. It is a valuable manual for all who 
are interested in any way in Canada. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil  
Engine is built  by the De La V ergne Refrigerating )[a· 
chine Com pany. �'o( t of East 136th Street, New York. 

The best book for electriCians and beginners in elec
tricity is 4 1  Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co . .  publishers, 361 Broadway, N. Y. 

lr' Send for new and complete catalogue' of Scientiflc 
and otber Books for sale b y  Munn & Co., 361 Broadway 
New York. �Tee on application. 

About Elgin Watches. 

Thirty-four years ago, it required no common courage 
for a body of men to invest their capital and devote all 
their energies to the founding of a watch factory in 
the then unknown village of Elgin, Ill.. with any hope 
that it.s product should become more than locally 
popular. 

The Elgin National Watch Company, established at 
that time and under these conditions. has long since 
demonstrated the wisdom and foresight of its founders. 

Its reputation for making watches of the bigbest 
quality at consistent prices has gone round the world,  
and for many years its output has been sold in advance 
of manufacture. 

Modern methods, inventive genius, making at t.heir 
factories the machInes with which watches are made, 
employing skilled experts-these are Borne of the facts 
that have made possible an output of nearly 8.000.000 
com plete and perfect timepieces from this great factory 
in the space of a third of a century. 

A factory properly ventilated and lighted. congenial 
surroundings in home and factory life at Elgin have 
all conduced to the success that has ever marked the 
Elgin National Watcb Company. 

The Chicago Times-Herald, in its issue of September 
5, 1898, speaking of the employes at the Elgin factory. 
mentions " the high character and intelligence of the 
operatives and their confidence In their employers, 
based upon long years of fair treatment," and adds, 
" it is perhaps not too much to say t hat the employes 
of the watch factory. both skilled and unskilled labor· 
ers, are the equal in every respect of any factory opera
tives in tbe country. Certain it is that tbey are far 
superior to ordinary factory workmen. One can tell 
theIr quality in a moment if he but takes the trouble to 
watch the stream of men and women moving toward 
the main �ateway at the hour of commencing labor. 
The close and friendly relations which for so many 
years have existed between employers and employed 
have made the factory able to point with pride to a 
record of thirty-four years without either strike or 
serious industrial complication of any nature." 

1£5 
HINTS 'l'0 CORRESPONDEN'rS. 

Nameg and A dd l'ess mUBt accompany all letters 
or no attention will be paid thereio. This is for OUI 
information and not for publication . 

Refere nces to former articles or answers should 
give date of paper and page or number of question . 

In, II i l'ies not answered ill reMonable time sbonld 
oe repeated : correspondent;< will bear in mind that 
some answers require not a little research, and, 
though we encieavor to reply to all either by lettet 
or in this departmcnt. each must take his turn. 

B ll yer .. wishmg to purchase any article not advertised 
In our colnmns will be furnished with addresses of 
bouses manufacturing or carrying the same. 

Special 'V rlUen I n fo rm a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scient i fi c  A merican S u pplements referred 
to may be had at the office. PrIce 10 cents eacb. 

Books referred to promptly snpplied on receipt 01 
Illli..�':al s  sent Lor examination should be distinctly 

marked or labeled. 

(7529) F. E. J. a� ks : 1. Can an electric 
.arc be produced in a vacuum ? A. We reply in general, 
an electric arc cannot be produced in a vacuum, if 
by it you mean an arc light sucb as is used for light
ing ; but in the lolV vacnum of a GeiBsler tube an 
arc of purple light may be produced several fect 
long. In the vacuum of a Crookes or X ray tube no 
electric discharge ('an take place, and a tube may be 
so perfectly exhausted that no discbarge will pass be
tween terminals only % inch apart. 2. Will it burn as 
bright as though produced in air ? A. No. When the 
vacuum, Is low enongh for an arc to form, the ligbt of it 
is of a purplish tillt and is visible only ill the dark. 3. 
Wonld ordinary glass answer for a globe for au electric 
arc in vacuum ? A. Ordinary glass is used for tbe bulbs 
of Geissler tubes ; hut glass without lead for X ray tubee. 
4. Would it rcquire more power to produce an arc in a 

vacuum than itl the open air? A. Certainly ; more power 
is required to drive tbe electric discharge across a given 
gap as the air is removed from it, nntil tbe point is 
reached when the discharge ceases to paBs the gap at all. 

Moore's system of lightin� employs the discharge througb 
vacuum tubeR. It if.! not extensively in Ilse as yet. 

We have just received the Fiftieth Anniversary num
ber of onr excellent ron temporary, " The Independent. " 
Having bad a Fiftieth Annive",ary ourselves three yellrs 
ago, we know how pleasant it is to celebrate the half 
century of a successful newspaper. . .  The Independent" 
is always a welcomc visitor to office 0/' home. It. is a 
clean and fearless Journal and gives to the reader nothing 
but matter of tlie highest class . It is pn blished in con
venient magazine form, and the price for a single copy i. 
5 cents, and the subscription prlce is $2. Tbe present 
annIversary nnmber contaIns valuahle articles by R. S. 
Storrs, Francis J. Higginson, Richard H. Stoddard, 

WIlliam Hayes Ward, Thomas Wentworth Higginson, 
Theodore L. Cuyler, Elizabeth Stuart Phelp •.  Ed 
ward Everett Hale, Cesare Lombroso, John La Farge. 
Justin IIIcCarthy, Manric" Thompson amI others. It 

would hardly be possible to obtaiu a more representa .  (7530) H. B. C. a sks : 1 W h at k i n d  of 
tive collection of - writers. We heartily congratulate varnish can T nee to coat a wading snit. with ?  It must 
our coutemporary on its Fiftietb Aunivereary, I be perfectly watertight and lIexible. A. Dissolve 1 ouuce 
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of beeswax in 1 pint of the best boiled linseed oil over a 
ge:ltle ftre. applying when cold with a piece of rag, rub' 
bing it well in and afterward hanging up to dry, which 
will take four or five days; or paiut with boiled Iiuse, d 
oil colored to Buit. It must be done in very hot room or 
in a bright sunlight. A shoebrush is the best for apply
ing it. A little patent drier may be added. It is said 
that the Chinese use a mixture of 1 ounce each of bees
wax and soft soap with the oil, which is t.hen boiled 
down. If the surface seems tacky. varnish with shellac 
varnish. In any case, apply the oil as thin as possible 
and let it dry perfectly between successive coats. 2. 
Which sille of a leather belt should be run next to the 
pulley ? A. All the best belt makers say run grain side to 
the pulley, and it is claimed that 33 per cent more power 
can thus be transmitted than with the flesh side next 
the pulley. The grain of the leather has a velvety surface, 
wbich enable. it to hug the pulley closer than will the 
hard flesh side. Some users run the flesh side to the pul
ley for small belts. and tben daub and stick up the belt 
with beeswax or resin to make it take hold, hnt this is 
not economical for the life of a belt, i8 un workmanlike, 
sud there is a1 \vaye more or less fussiness in running ma� 
chincry where the belts are so treated. instead of their 
running for year@ without any attention, as they will 
someti mes do when run gI lin side to the pnlley, and of 
proper size to transmit tbe desired power. 

(7531) D. L. G. !t�k;; h o w  to adapt an 
arc lamp suited for 52 volts and 12, amperes to a circuit 
carrying 60 amperes at 104 volts. A. The arc lamp in 
qllestion, when run on the 52 volt circuit, used probably 
15 amperes and 45 to 50 volts, thougb perhaps it was 
wound so that it was put on tbe circuit directly at 52 
volts. 'rhe 125 amperes did not pass through the lamp. 
Such a lamp can he put on a circllit of 104 volts by sup· 
plying it with a rheostat whose resistance can be varied. 
It will require the same voltage and amperes as before. 
Tbe other 59 to 54 volts will be taken up by the rbeo
stat. Thi. rheostat requires 200 feet of No. 12 (B. & S.) 

German silver wire. It should he arranged so that the 
coils can be cut out one bv one to the last one, and then 
the current can be adjusted to the lamp. We advise yon 
to call npon dealers in lamps of this kind, 

(75R2) J. J. W, asks: Could you ad vise 
the ad option of tne storage batttry instead of the trolley 
system for running a l ine of street cars from town out into 
the country? A. We regret to say that the storage bat
tery h •• disappointed its friends in thi. respect. Even in 
cities it is not used, since it cannot compete in cost 
with the trolley. Tbe trolley system is much cheaper, 
apd on country roads there bas never been any chance 
for the storage battery. There the overhead trolley is 
the best possi h1e mode of' electrical traction. In cities 
the open conduit underground trolley is at present con
sidered the best. On leaving the town this is changed to 
the overhead trolley, as in Wasbington, D, C. 

(7533) W. W. asks : For !tn electric 
heater on 1 10 volt circuit, what size and quantity of Ger
man silver wire is suitable ? A. If you wish to make a 
small heater to use about 1 ampere of current with Ger
man silver wire, get 1 .300 feet of No. 18 B. & S. gage. 
For a heater using abOllt as mucb current as an arc light, 
get No. 12 B. & S. wire and about 500 feet of it. For 
articles on electric heaters see SCIENTIFIC AMERICAN 

SUPPLEMENT, Nos. 513, 825, 1112, 1185, ten cents each. 
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unequaled facilities for procurIng patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per
sons contemplating the 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 ext.ensive facilities for conducting the business, 
Address MUNN &; CO . .  office S"'''NTIFIC AMERICAN. 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

DECEMBER. 6, 1898, 
A N D  E A C H  B E A I U N O  T H A T  D A T E . 

[See note at end of list about copies of these patents.] 

Advertising device. J. W. Lynch . . . . . . . . . . . . . . . . . . .  61".�58 
Air and gas mixer. J. (I�. Barker . . . . . . . . . . . . . . . . . . . . .  61.1.520 
Air brake, raUway train, J.  F. Voorhees . . . . . . . . . . .  615.326 
A ir ship, F. R. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.56Y 
Airtight vessel . J .  F. Davenport . . . . . . . . . . . . . . . . . . . .  61�,418 
Alarm. See Burglar alarm. 
Alcohol. manufacture of. H. W. Wiley . . . . . . . . . . . .  615.376 
Ambulance and tourist wagon, combined. C. H .  

W. Larrabee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.� 
Anticreosoting device, \V. W ewers . . .  . . . . . . . . . . . .  615,600 
Asphalt, etc. , apparatus for manufacturing ob-

�i�
t
�e����. �?��:�.S.�

i
.���. ����.�

i
.�
l
.'. ��.��. ��.' . . �:. 615.573 

Autographic register, Rauh & M cNeaL . . . . . . . . . . . .  615.306 
Back pedaling brake. Mandleberg & young . . . . . . .  U15,5!a 
Bag. See Sleeping bag. 
Baking or roasting pan, self-basting, Rinner & 

De Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.r.'lS 
Baling- press. N. B. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.!m 
Handage roll ing- machine. Mullen & Shannon . . . . .  615,298 
Bar. See Cutter bar. 
Barrel. O. H. P. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.,,30 
Basin or sink. hand. J.  J. Wade . . . . . . . . . . . . . . . . . . . . .  615.4116 
Basin, set wash. J.  W. Grantland . . . . . . .  " . . . . . . . . . . . 615.a87 
Bath. See Shower bath. 
Battery. See �lectrIc battery. 
Bea'hn!!. axle arm ro�ler. G. F. Callaghan . . . . . . . . . .  615.662 
Bearing, self-oilinl<. A. Weinhold . . . . . . . . . . . . . . . . . .  615.511 Bearing, shaft, G. E. Sovereign . . . . . . . . . . . . . . . . . . . . .  615,507 
Bell .  bicycle. J. D. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.28i 
Rib. C. L. Maier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.293 
Bicycle attachment. C. F. Balser . . . . . . . . . . . • . . . . .  '" 615.2�i Bicycle brake. L. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  615.528 
Bicycle carrier, T. C. du Pont . . . . . . . . . . . . . . . . . . . . . . .  615,264 Bicycle handle bar. A. Ross . . . . . .  _ . . . . . . . . .  , . . . . . . . .  615.308 Bicycle lock. W, Blyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.65.� BiC

l'�t .l�g
��.� �������. ���. ��.�����'. ':: . .  � :  . ��.�: 615.625 Bicyc e pedal. A. Sidwe11 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.5(t) 

�i�;�l� �?e�Jl���t���·/:.�:�g.���: : : : : : : : : : : :: :  �R�� BIcycle support. F. Dunham . . . . . . . . . . . . . . . . . . . . . . . .  615.612 B�nd�r, order, C. A. O. Haarvig . . . . . . . . . . . . . . . . . . . . .  615,551 Blndlllg post, J .  P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,455 Bit. See Bridle bit. Rosette cuttin!! bit. 
Black plate, manufacture of, W. H. Donner . . . . . .  615,535 Boiler. See Steam boiler. Tubular boiler. Water 

tube safety boller. 
��::�� ?�:'n�;:.

n
s��a:: t: ��'e:,:'r:::::::::::::::: : ilg:m Boiler mud and scale receptacle. steam, B .  Has..: kell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.549 

Bolt. See Stay bolt. 
Bolt holder. J .  S. Higdon . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.273 Book fastener. 1,. W. Noyes . . . . . . . . . . . . . . . . . . . . . . . .  615.301 Boot or shoe polishing device, J. B. Mil ler . . . .  ; . . .  615.566 Boat tree, T. G. Stevens . . . . . . .. . . . . . . . . . . . . . . . . . . . .  615,320 

j c itutific !mtticau. 397 

ORDINARY RATES. 

[nside Palre, each insertion. - "Ii cents a line 
Back Palre, each insertion, - - $1.00 a line 

er For 80me c/.asses of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate lit:le-ab<;mt e,i.Jlbt 
words per line. This notice sbows the wldtb of the l ine. 
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morning 't9 appear in the full owing week's istme. 

WO�tPou��!��e!���S 
time and 'I1W11ey by using our 

Hand Power PlacniQery 
SEND FOR CATALOG UES

A-Wood-working Machinery. 
B-Lathes, etc. 

SEDCA FALLS :MFG. COMPAl"-', 
6 9 5  Water St. ,  Seneca Fal l s ,  N. Y . 

AMERICAN PATENT!:;. - AN lNTER-
e�tiug and valuable table �bowhlg the number of patents 
granted tor the various subjects upon wbich petitions 
bave been filed from tbe beginninfl down to December 
31. 1894. Contatned in 5C1ENTH'IC A!'t[ER1CAN Sup
PLEMENT, No. 1 002. Price 10 cents. '1'0 be had at 
this office and from all newsdealers. 

I ·� C W E R  & FOOT I SHAPERS,PLANERS D R I l lS 
L.. AT H E S.  �l�'oC��Nlpr,��P 2�;�!LIJ�ul��tt 
SEBASTIAN LATHE CO.  1 2 0  CULVERT ST. CINC INNAT I .  O .  

Foot Power :r��HifR��:,t::� kri1?i>��::s��. Plan-
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati. O. 

LEA R N  BY M A I L. 

ENGINEERING 
Elect. , Mechan., Stattonary, Marine, Locom., Civil. 

M ECHAN ICAL D RA W I N G  A N D  M AC H I N E  D ES I G N  
Tuition Fee payable $2 per montb. Text Books and 

Drawing Plates Free. Write for free S. A. Uircular. 

T H E  U N I T E D  CORRESPONDENCE S C H OOLS, 
F.  W .  Ewald ,  Gen. M g r. 1 66 Fifth Aven u e ,  New York 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made, 

R E N EWABLE STEEL JAWS. 

W A L W O R T H  M FC .  CO. , 
20 OLIVER STREET, BOSTON , MASS. 

B A R N E S' -
UPRIGHT DRI LLS 

W. F. & J O H N  BAR N E S  CO.  
1 999  R u by Street, ROCKFORD. I L L .  

Oueen Transits and Leve ls 
H igh G rade I nstrum ents with the Latest I m p rovements,  
160 page I'.:n- 240 page Math
g l n e e r i n g  I THE QUEEN I ematical Cata.-
Catalogue on l o g  ue on ap-application. • • pllcatloD. 
E N G I N EERS' A N D  D RAFTSM E N ' S  S U PPLIES_ 

Q U EEN & CO Optical and Scientific· · 
I ,  Instrnment Works, 

59 Fifth Ave .• New York. 1 0 1 0  Chestnut  St . ,  Ph i la .  

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-Br G. M. Hopkins. Description of a small elec
tric motor devised and constructed witb a view to asl'iist
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a tmttery, and 
which would ha,,� sufficient puwer to operate a foot 
���
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ICAN SUPPLEMENT. No. 04 1 ,  PI ice 10 cents. To be 
bad at this office and from ail newsdpaiers. 

DORMAN'S 
VULGANIZERS 

a r e  used a l l  over t h e  wo r l d .  
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat VuIcanizer�. Complete outfits 
from $10 to $1.000. A 11 Stamp and Stencil 
Tools and 8upphe8� Brass and Steel Dies 
for all purposes. Seals, Et;tgravlng anrl 
Die Sin kin" of all kinds. Establisbed 1860. 
Printing PresseM, with complete outOts, 
from $1 to $100. rr Send. for. l!ata/o(rUes. 

THE J. F. W. D ORMAN CO. 
121 E. Fayette St.. Baltimore, Md ..  U. S. A .  

TRA NSITS A N D  LEVEL ING  I N ST R U M ENTS. 
NICKEL 
PLATED 

Sizes, 2 and 3 incbes. Prices, 25 and 30 cents. 
For Book on i C. 1<' . RIC H A lC J)�O N & SON, 
the Level. 5 P. O. Box m, Athol, Mass., U. S. A . 

Eo�ry Cool for Eo�ry Us� 
A complete list of all the Tools made 
!g�i��a a;:,� e:���r��!&

O
rJTu:��:�1l ��i 

be found in the 18118 edition of MONT
GOMERY & CO.'S 

TOOL CATA LOC U E .  
It contains 510 closely printed P8.lles 
with index. Book Is pocket size, � x 
!�t�g����v:r�
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receIpt of 25 cents by 
MONTGOMERY & CO. 101i Fulton Street, New York. 

Bottle. M. Fardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.iU8 Bottle holder and stopper. E. A. Parker. . . . . . . .  . 615.460 Bottle, n
O
ll-reft llable. E. W ilbur . . . . . . . . . . . . . . . . . . . .  615.601 Bottle opening or closing' device, C. Kemper . . . . . .  615.487 Bottle or jar stopper. J. Rau . . . . .  , . . . . . . . . . . . . . . . . . .  615.305 

�gUl� :������: �: r· s����F.�·. : ': ". : : 
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�: �\i:�� Box. See Match box. Packing box. Box locking device. telescope. O. B. Hicks . . . . . . . .  615.552 Brace. See Ratchet brace. 

Bracket support for toilet a.rtic1es. A. O. G lock . .  " 615,484 Brake. See Air brake . Back pedaling brake . 
Bra��

c
h<;;l�d%�'i>�' �.s,�':t �:���: . . . . . . . . . . . . . . . . . . . . . . .  615.6H 

�����,bIi:�dy � li�!fn
h
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���:�'��I����\�·Orh.h.io��;gl�
s
&

. 
Guiifoyie: : : : : : : : : �l�:�f Buggy top supporter. �'. J_ Stallings . . . . . . . . . .  , . . . . .  615.508 Burglar alarm. C. �'. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . .. 615.477 Burial apparatus. E. C. Jobson . . . . . . . . . . . . . . . . . . . . .  615.620 Burner. See Gas burner. 

Button. separable. W. P. Devine . . . . . . . . . . . . . . . . . . . .  615.609 
�:����;;80�.(�

a
a��is ·&· Desrosie·rs::::::::::.·: : : : :  �f�:t� Cam. double. Emmerich &; Vonderlebr . . . . . . . . . . . .  615.441 Cane crusher, B. Thoens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,590 

8:�
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����'����0�in��I���� : :  : : : : : : : : : : : :  : : : : : : : : :  ���:ill Car coupling. J. M. Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.561 

8:� ���tr
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t
i>�·�s�g:��: : : : : : : .' : .' :.: : : : : :  �{�:� Car, railway. E. E. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.575 Car. transportation, E. A. 'rrapp . . . . . . . . . . . . . . . . . . . . 615.373 

f:�bo
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t
�!f�:' !J\!i��i���u�e 'therei;i,' ariicie 

615,275 

Carg�'r�ie<;: 8.c8�s�� .. ::::::::::::::::::::::::::. ::::: ���:� Carpet fastener. stair. H. L. Campbell . . . . . . . . . . . . .  615.527 Car
��:rie�.

ee Bicycle luggage carrier. Elevated 
Cartridge loading- implement. R. B. Kitchel . . . . . . .  615.282 CaRe. See Sbelf block case. Show case. Cash re�ister. Ii'. C. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . .  615.409 Caster. bal l .  A. H. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.5211 
g��i�� c.\tt�re����Y I�'. I-I: . ��Yde� : : : : :  : : : :  : : : :  : : : :  �lg:�M 

We have seen some piston 
rods so badly .scored and so 
much out of line, that a 
third of the power of the 
engine or pump was lost. 
We used " Daniel's Patent 
P. P. P. Diagonal Rod Pack ... 
ing. " It filled the scoring 
on account of its pliability, 
and enameled the rod sur ... 
face until it was smooth as 
a glass bottle. Then the 
trouble stopped. 

Hundreds of the biggest 
steam users in the country 
won 't have anything else. 

QUAKER. CITY 
409 Market St. , 

R.UBBER. co. ,  
Philadelphia, Pa. Circuit breaker. b'. A. La Roche . . . . . . . . . . . . . . . . .  _ , . .  615.395 Clamp. See Wagon box clamp. (If you will examine a sample of h p. P. P."-Clay .hingles. roofing t.i1es. bricks. etc . •  machine and read a booklet-send ba your name.) 27-H 

cle!��r.
re

�:�
n
'ii01ie�·l���I����r: ·  Fiua 'ciea�er: 615.560 _ __ ___ ____ _____________ _ 

Track cleaner . W beat cleaner Window cleaner. 
Clothes line. W. W. Smith . . . . . . .. . . . . . . . . . . . . . . . . . . . 615.314 
8g��i�:�O�· �i.�l

c
�:r��g�:.

r
iead: G: 'iL Cfam,;r::. �l�'� Cock, ball. '\'. R. Gleason . . . . . . . . . . . . . . . . . . . . . . . . . . .  61.,:386 Cock or valve, gas, A. E. Rocquet . . . . . . . . . . . . . . . . . . . 615,243 Cock, reversible waste, l. N. Glauber . . . . . . . . . . . . . . . 615.546 Coffee roasting machine, Crawley & Jobnston . . . . . 615.252 Compound engine with regulator for superheated 

Con
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h
��g�in·e: w: (;. ·Ba�·r::::::. :::: '.: ��g:�g 

86�� ��\?:�tonz������H��i: T: ·Be�;iei.i : : : : : : : : : :  �lg;�M Coupling. See Hose couplin�. 'l'hill coupling. . Cover for vessels or receptacles, W. Ginalski . . . . . .  615.483 Cravat. C. W. T. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.435 Crayon or pencil holder. K A. Shields . . . . . . . . . . . . . .  615.581 Crusber. See Cane crusher. 
Crushing and pulverizinl< mill • •  '. G. Johnson . . . . .  61".278 
8��:i�':i'f,::'�IB��Y�I:.Js:�·t��b.� : : : : : : : : : : : : : : : : : : : :  �l�:�+� Cultiv:ato,r leveler attachment, H. G. Kountz . . . . . . 6]5,284 
����:l�:

l
g;'s�r:eii�

e
��i��� ·  to'r' 'raisilig' or iow'er: 615,339 

ing door or like. W. Breckne1\ . . . . . . . . . . . . . . . . . . . 615.605 

GET THE RIGHT ANGLE 
The easiest method of ascer· 

taining the proper angle 
req uired in any work, is 
to use our 

ANGLE 
IND ICATO R,  
which can be  used 
in c o n n e c t i o n  
with a unIversal 
bevel for t r a n s 
ferring any given 
���!�e !� igu

a
: :ttcrometer Protractor. in de rees, not 

made in mInutes. Nicely graduated from 0 to ifj, and well 
flnished. F:very mechanic, carpenter, �achi�ist. tool
maker cahinetmaker, draughtsman and tmsmlth should 
own one. It is an indispensable tool to all using ang lms. 
Can be used for lathe work without the bev.eJ. Price $ 1 .  

J .  Stevens Arms & T o o l  Co. ,  Ch icopee Fal l s ,  Mass . •  U . S .A. 
3���'i��

a
!p�,;r�·t��li�:'::r.:kinii: 1.;: B: ·Fog"ri.·y : : : :  gR� Cycles. etc. , apparatus for redUCing vibration In, . 

�'. Beauchamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.521 H IGH GRADE WOOD MACH INERY Dental plate. J. S. NauJder . . . . . . . . . . . . . . . . . . .  615.404. 615.405 ORKING Denta1 8aw bandpiece and frame, J.  F .  Snedaker. ta5.316 
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.. : : :. : : :  .. : : :  .. : : . : : : : : :  m:�� Door lock, J. Obrinl( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.5il Dra
w.

h
W!:.������.

r 
. .  ����. �.�� . . �i

.� .��.��'. ����i���: 615.500 
���I�� 

s�!e�'i:'ck�rf.i.
Sellers . . . . . . . . . . . . . . . . . . . . . . . .  615,1>79 

DUst pan hand}e. adjustable. H. Marsh . . . . . . . . . . . .  615,565 Dye and makmg same, black trisazo, Ris & Si-mOil . . . . . • . . . . . . . . • . . . . . . . . . • • . . . . . . . . .  " . . . . . . . . . . .  615.49; Dye and making same. ,green, E. Bourcart . . . . . . . .  615.472 Dye and makIng same. green, C. Hoffmann . . . . . . .  61{).485 
�re��c�i!�t���8���i:u���OI:: .�l
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� �l�:� ElectrIc cable conductor. S. D. Field . . . . . . . . . . . . . . . .  615.349 Electric II!achin�, alternating current dynamo, S. 

Ele�ir1� !e;:::�
t
�: dynamO,' J': E: Fu'lie'r:::::::::::: gfg:� 

�l����t�ar:;�
t
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: if Baker·. ·. '::. '. '::. ' . .  : ..... ' . .  : ��g:�6 Elevated carrier. C. H. Shipman . . . . . . . . . . . . . . . . . . . .  615.368 Elevated carriers, meaD

S 
for supporting ropes of. 

E1e�aro��&eU�:riy : : : : : : ; : :  : : .: : : : : : : : : : : : : : : : : : : : : : : : :  �tg:�ig Elevator electrlCa) apphance, J. H. Roberts . . . . . . . 615.36.1 
���i���
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C
¢!�����d"eiigine: ' Hoisry' 'engi'ne: 615,366 

Stea.m eng-me. 
ExceJsior. manufacturing, J. M. Titus . . . . . . . . . . . . .  615.416 Fabric. See Fence fabriC. Waterproof fabric. }j�astener. separable . . G. E. Adams . . . . . . . . . . . . . . . . . . . 615,336 Feed rol\, .M. M. WhIpple. 2<1 . . . • • . . . . • • . • • • . • • • • . • • .  615.646 Feed water heater. C. Applegate . . . . . . . . . . . . . . . . . . . .  615.517 Fence fapric, 1!Iesh wire, �V. A. Kilmer . . . . . . . . . . .  61.1,281 
����: t�

l
:t:'J;��·lro�s����� ·. ·. · .

. : . .. .. .... .. .. ':. ' . ..
.. .. .. ..

. .... .. '. : :  �li:� f4�ence post, A: SnelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.583 Fence stay, Wire, A. J.  :Munger . . . . . . . . . . . . . . . . . . . . . .  615.401 
�:�g:;

ir
Se:'pto;¥:��ej.·. · · · 

. . . · . . . 
· 
. . . . . . . . . . . . . . .  615.260 

� Single Machines or Com
plete Equlpments for 

Any Class of Work. 
Your Correspondence is Solicited. 

. 

rr- llInstrated Matter 

.

and Prices on 
. application. 

g. J .  A. FAY &. CO. 
· 1 0 -30 J o h n  S t . ,  C I N C I N NATI , O H I O  

manufattur�rs' modtiS 
of every description made to order with prompt
ness, preCision and economy. Models of Typeset
ters, 1'ypewrltl� Machines. Cash R . ters, Cyclo-
meters. RevolutIOll Counters, etc.j i • any kind . of model made from designs. Also tools and 
machinery for any and every purpose. orrespoud
ence invited from those intendbag to equip a plant. 

ar l!1ustraud circular free. 
tbt Pratt 4' Wbltnty £0., Hartford, £onn. 

Hold Your Scarf--# 

I 
with the Improved Wasb, .! bnrne Patent Scarf' Fast

':'. ener. Useful also for fasteni ' iUIl papers or any a.rticles. 10 
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!, 1 .  ,� .  the reg nor injure the fabric. 
'\ . ��t�

aiba����!S c\'nl:'es/I�':;'d 
If. other no'VeUies1 free. � • AMERICAN RING CO. � 

Box P. Waterbury. Conn. , " 
Fibrous or absorbent surfaces, finishing, B. B .  
Fif&O�

d
�:i:�:.H·"Hiiriierf;)·rd : : : : : : : : : : : : : : : : : : : : :  �lg:M� A. �llter. J. A. MUl!!nen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.3lJ9 

TXa-::a:-r GEl.XP. 
The SKINNER PATENT ·DRILL CHUCK 

is simple, strong. an� 
accurate. rrhe jaws 
are of bardened tool 
� t e e l . S t a n d s  se
Ierest tests. Is self
centerinl<. Belf-til<bt
ening, most durubJe. 
Holds s t r a i g h t  or 
taper shank drills. 

Fire extinguisher valve. �'. Gray . . . . . . . . . . . . . . . . . . .  615.&14 Fire extinjluishin.'l sprinkler, J. H. R. Dinsmore .. 615 2fi2 
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.
. �·u�i.��::: . .

. . " ::::::::::::. ':::.: mg:��� ��Isbing reel. G. O. Brosnaham . .  Jr . . . . . . . . . . . . . . . . . .  6t.i.b:!t.i F'looring, com position, H. Gallinowsky . . . . . . . . . . . .  61;).052 Floors or similar structures. construction of, E .  
FIU��·cfe�'ri8:r:.J: 'Catb�iiiar : : : : : : : : : : : : : : : : : : : : : : ' : : : : : mg·�ft (I']ue cleaning apparatus, 'V. L. Casaday . . . . . . . . . . .  615:428 �·lu ids. apparatus for treating, J. 'Vbtteley . . . . . . .  615.32H Fly screen . H. C. l�oudermilch . . . . . . . . . . . . . . . . . . . . . .  615.289 ]<'oldilll! seat. A. E. Brockett . . . . . . . . . . . . . . . . . . . . . . . .  615.660 l!'ruit seeding apparatus, J. G. Gibson . . . . . . . . . . . . .. 615,615 FUllnel. H. Altshul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.33i Furnace . See Boiler furnace . Hydrocarbon burning furnace. Smelting furnace. Furnace, .J. J. & rl'. 1:( Meldrum . . . . . . . . . . . . . . . . . . . . .  615,400 
����:�: 

b
?�� h��iin�' �i1f�t8: ' 'bio()m's: 'etc: : ' Vi: 615,456 

Swinde l l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.465 Gage. See Sewing rnarhine gage. 
Game or puzzle. R. B. Barrows . . . . . . . . . . . . . . . . . . . . . .  615,469 GarbajZe and noxious I!RSes. treating, J. A. Dubbs 6]5.439 Garment fa�tener. �j. R. Nelson . . . . . . . . . . . . . . . . . . . . . 615.361 Garment fasteninJ,{ device. J. V. Washburne . . . . . .  615.510 
Garment. union. G. O. Cook . . . . . . . . . . . . . . . . . . . . . . . . .  615.632 r.SR apparat\1� .  C. M .Gearine: . . . . . . . . . . . . . . . . . . . . . . . .  615.:185 Gas burner. incandescent. C . . E. Lotz . . . . . . . . . . . . . . . 615.288 Gas englnefl. supply controlling mechanism for, J. S. K lein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.39:1 Gas generator, acetylene. M. D. Keiser . . . . . . . . . . . .  615.558 
Gas Jjghting peJlets, producing platinnm, J. Perl . 615,363 Gas lights. R.ntivibratioll burner for incandes-

cent. W. �'. Rudolpb .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.aoo 
Gas manufacturing apparatus. J. M. Bois . . . . . . . . .  615,523 
Gas manufacturinl! apparatus, J. L. Hastings . . . .  615.450 
(;as producers. coal feeder for, J. L. Hastings . . . .  615,451 
Gate. See End �ate. Rail way �ate. 
Generator. See Gas �enerator. Steam generator. 
Glass. ornamenting. C. P. Dorpols . . . . . . . . . . . . . . . . . . 615,479 
Glassware manufacturing apparatus, T. Coleman, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . - 615,608 Grain tank emptying device, pneumatic, F. J .  

Weber . . . . · · · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,328 
Grinding round objects, apparatus for, C. A. & O. 

W. Hul!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . . .  615.390 
Gun mountin&t, L. V. Benet . . . . . . . . . . . . . . . . . . . . . . . . . . 615.522 
Harne strap. '1'. E. Brockman . . . . . . . . . . . . . . . . . . . . . . . .  615,342 
Handle. See Brake handle. Dust paa handle. 
Ranller. See Ooor hanger. 
Harrow. P. J. Heller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.272 
Hasp fastener. W. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . 615.500 
Hearlhght. locomotive . .  J. S. Thurman . . . . . . . . . . . . .  615.372 
Headlight reftect.or. A Metternich . . . . . . . . . . . . . . . . .  615.490 
Heater. See Fpec1 water beater. 
Hemmer. R. S. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,557 
Hides or skins. machine for working, W. B. Tur. n er. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61:\.656 
HijZh frequency Rpoaratus. T. B. Kinraide . . . . . . . .  615.652 
Hinge. lOCk. :\I. C. l\I ulcahy . . . . . . . . . . . . . . . . . . . . . . . .  .- 615.654 
Hook. See Snap bnok 
Horse power, �:�;��.�.��� .��; . . 615.473

! 

� Send for catal.ogue, 
C h u rch S t . ,  New Brita i n ,  C o n n  

ACETYLENE GAS AND CARBIDE OF 
Calcium -All about the new iI luminant. its qualities, 
chemistry, pressure of liq�efaction, its probable future. 
experiments ,PeriOIm ed WIth it. A most valuable series 
of articles, gIvinJ! in complete form the particulars of 
this subject. Details of furnaces for makingthp carbide, 
�
as generators. gasometers, burners, etc. Contained in 

1 <J�;'l�Im01!·iEcrI!i�N
l 0 �1�

P
t�1��Ti of��' 1 ���: 

1 0 :1 1i ,  1 0 38, 1 0 5 1 . 1 064, 1 0" 1 ,  1 0 12, 1 082, 
1 08� 1 08� 1 08� 1 0�� 1 1 04, 1 124, l 1 a2, 
1 1 49 and 1 1 1i0 ,  Price 10 cents each, by mail, from 
this omce. and all newsdealers. 

Oster Pat. Adjustable Stocks & D ies 
�?e�fe 

. 

Acetylene Gas Light ing 
Reduced to the most Efficient, 
Safest. and Economical use. 

We claim for the N IAGARA 
tbe only Machine entirely Aut o
matic in it.s action. Standanl 
sizes from 10 to 150 lights. Lar!,<'r 
sizes manufactured promptly to 
order. Licenses granted for use In unoccupied territory. 

Correspond with the 
N IAGARA FALLS ACETY L E N E  

G A S  MACH I N E  CO . .  
N iagara FaU ., N .  Y .  and Canada. 

© 1898 SCIENTIFIC AMERICAN, INC.



HoIidag Suggestions 
MAG I C  

Stage I l lusions and Scientific D iversions, 
-

'
Including Trick Photography. 

����::�g:'i��d'.O����on':.·. ���I.��:::. ::::::::::::::: �tN3.4 
Horseshoe. B. F. Spry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.317 
HO���.O�{I���s��.����.� . ��.� . �.����.t��. �.���.��: 615,:i77 
tl�b� �O�J>�l

i
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:::::. :::::::::::::::::.: �li:� 

��d���a�b���S���ni'ng' f��nace� 'C: 'M: Gearing·.·.·.·.: �}�:�z 
��fa��e

t
s��I;ll\i�b�

r
W�\�

e
bB.cii · (;i 'other; 'rr: wii: 6tb,245 

(nd�g:t'o;: ' 'See office indicittor : · · · · · · · · · · · · · · · · · · · · 615,658 
lnduc;tio:p apparatus, high frequency, '1'. B. Kin- _ ralde . . .  " . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . 615.653 
(ron. �ee Smoot hing irOll. 
lroninJ! board support. C. M. Shaw . . . . . . . . . . . . . . .  '" 615.504 
Jack. See Lifting jack. 

By A A HOPKINS I 
Jar. :S. Hipkins. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . til5.453 

• • • J ar. C. A. Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  610>,;)22 
368 pall"es. 420 illustrations. Price, $2.30. Ke� f?istener. A. E. !'Irqckett . . . . . . . . . . . . . . . . . . . . . . .  �1�,3!lO 

'I'his work ap eals to · �!:������ �:�gt�:'��ta�h�!�t }\. w: Su�·ner·. · . .... : �t5·:tt 
�ld and YOUDjl �ke. and Labeling composiLlOIl , 1i:schenbach & Sielke . . . . . .  6la:ti13 
It is one of the most at- Ladder. J. A. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,0>12 
tractive bollday books of Lamp. H. A. Brognard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.2t4 
!�: lj�r�8t.ra1:3 i

��S
i
��: t:��: ;�'ctti��

s
��?t;: S'';iier'le'y : : : : : : : : : : : : : : : : : : : : : :  �lg:� 

bighest class of en�rav.. J ... ump chimney, incandescent. O. Schott . . . _ . . . . . . . . 615,0>78 
Ings, �nd the e.x;poses of Lump. elec�ric arc, M. �. Okun . . . . . . . . . . . . . .  610>,407, 615,408 
the trIcks are. In _ muny LulU p fur lllcandescent J ights, antivibratioll, G .  

Williams' Shaving Stick, 
2$ cts. 

Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 

25 cts. 
Swiss Violet Shaving 

Cream , 50 cts. 
Jersey Cream (Toilet) 

Soap, 15 cts. 
Williams' Shavin2' Soap 

(Barbers ' ) ,  6 Round 

THt ONLY 
R � AL.. 
SHAVING SOAPS 

[DECEMBER 1 7, 1 898. 

1flf 
nAS HADE THfM 
fAMOUS 

cases'dfumlshed br, tbe :So Barrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . 615.2.39 prfstl gtfateur.s t e m- Lamp, incandescent gas, E. I ... tudner . . . . . . . . . . . . . . . .  615.286 Cakes, I lb., 4OC. Exquisite also (ot Toilet. Trial Cake for 2(:. stamp. 

:�av:s. il1���l�:m�rel_��� J ... amp . .incande.scent �as, J .  Moeller . . . . . . . . . . . . . . . . .  �1�.��6 
ing� 8. W U � d-swallowinJl t:::t·P;���\�I��l���c�itPe���

n
�: ·B·�tier: : : : : : : : : : : : . : �tg:m ventn.loqUlSm1 m e n  t �d I. ift or handle for boxes, cases, etc. , detachable, 

��tn:ati 
a���T��s mtt;;, rr. Green . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �15,� 

stag� effects. photogra.pb: t:$�e�.
af!§�e' �uJckqli�:�: " " " " " " " ' " . . . . . . . . . . 615 .. 162 

tiC? tnck
fs, 

ar..d �be prh
oJet

c- I�ift ing jacK. J . C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . 615,433 
MIETZ & WEISS " HORSELESS AGE " K E R 0 S E N E Monthly. Established 1895. I on 0 movmg p 0 0- lJlght. See Incandescent light. graphs

d 
are

dsl.lli
wetll t

de
d- Limb. artificial . }4'. V .  McParl in . . . . . . . . . . . . . . . . . . . . .  _ 615,299 scribe an 1 us rn e .  JJinoleum, machinery for manufacturing, M. B .  ���j�tais

h���i:f
e
u lY� . N.siru : . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · .  �1�,6:n ENGINE. printed and bound. t����d s�l:llJfi�i�:rf��k: Hri�or

Sr��:�n
�ermiiia� 

tilJ,412 
Acknowledged by the Hon lock. i���?Sl��g���i

c
��feo:;J professIOn to be the II Lncom0t!ve and tr�ck, eJec��ic, S .  M. Vnuclain . .  �1�,5?" h 

STANDARI) J.OCOID( )tIV{" electrIC, M. E. l homas . . . . . . . . . . . . . . . . G1n,5.l2 reliable. Runs·wit common 
WORK ON MAGIC I Log carriage steam feed device, C. Carlsoll . . . . . . . .  �1? !75 kerosene. Perfectly auto-

Loom, Crumpton & Wyman . . . . . . . . . . . . . . . . . . . . . . . . . h1n •• 'A12 matico Patented IBm', U • .tS. 
r.;:er- Circular of Contents and sample - Luom attachment. J. Pe�\.ier . . . . . . . . . . . . . . . . . . . . . . . .  �1�,t�� and European countrietj. 

illustrations free upon request. I.oorn shuttle. J. H. Mor-m . . . . . . . . . . . . . . . . . . . . . . . . . .  hl? ;;o7 1 2 8· 1 3 2  Mot! St . • New York. 

_ _  ",e _ �i':.�:;'bt�b":.I,:;·I1�d�O���;;.;Bt�ci.; ti;.�;�ga·.;io�
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�1�.
�6 1 THE BICYCLE ' ITS INFLUENCE IN 

1 8 9 8 E D I T I O N . Ma:�bl��llfn�';;�'ri'!iIi�/�ac':,����'b�S .
a
boil·�eiiy· ·. : �lg:�IA I Healtb and. Diseas!'.-By G. M. HalIlmond. M.D. A val-

MatriX sheets. mauufacturin�, H. Schimansky . . . .  615.577 U'lble . and 1nterestmg paper in WhlCh the subject is ex-E X P E R I M E N TA L S C I E N C E �:::it�rn�I���ci �el?v;��ri: �
t
e�lc·e.· 'iiquid:: 'G'" 'F: 615
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By GEO. M. HOPKINS. 
20th Edition Revised and Enlarged. 

9 1 4  Pages.  8 2 0  I l l ustrat i o n s .  

P r i c e  $ 4 . 0 0  I n  c loth ; $ 5 . 0 0  I n  h a l f  m o rocco . postpaid 

THIS is a book full 
of intere�t and value 
for T e a c  h e "'!l , Stu
dents.  and o t h e r s 
who  de�ire to impart 
or obtHin a practical 
kn owledge of Phys
ics. T his s p l e n d i d  
work gives young 
and old something 
worthy of thought. 
It has i n  fI u e n c e d  
thousands o f  men in 
the choice of a career. It will give anyone. 
young or old, infor
mation that will en
able him to com pre
hend the great im
provements of the 
day, It f u r n i s h e s 
suggestions for hours of instructi\'e recreation. 

Send for large Illustrated Circular 
and c:omplete Table of Contents. 

BarrOH . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  615,238 the cycle by persons dlseatjed . Contained in SCIENTIFIC 
Measurill� and marking length on fabrics. appa- AMERICAN SUPPLE M ENT. No. J 0 0 2 .  Price 10 cents. 

ratus for. - G. Newsum . . . . . . . . . . . . . . . . . . . . . . . . . .  615,406 'ro be had at this office and from all newsdealers. 
Mill. See Crushing mill . Crushing and pulveriz

ing mill. 
Milling machine, C. G. Sbedin . . . . . . . . . . . . . . . . . . . . . .  615.313 
Mine trnp door. A. Hurford . . . . . . . . . . . . . . . . . . . . . . . . .  615.2i6 
Mining dred(.!6. I. Stead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615,414 
Mining machine, Ball & Officer . . . . . . . . . . . . . . . . . . . . .  615,2.16 
Mirror holder. S. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.250 
Mixer. See Air and ga!-ll mixer. 
Moulrtinll machine, L. Poole . . . . . . . . . . . . . . . . . . . . . . .  615.574 
Mop holder. C. W. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.410 
Morpholill and making ssme, L. Knorr . . . . . . . . . . . . 610>.488 
Motor. See Car motor. 
:\louse trap, M. J .  Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . . . filf>.!>fi2 
Mowing machine linger bar latch. J. Woods . . . . . . . fi15. ;{;14 
MusiC book leaf turner. A. McRae . . . . . . . . . . . . . . . . . . 61;'),403 
Mm'1ic rack, J. EnJllund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti15,4al 
Nul ling machine. "E. T. ��reeman . . . . . . . . . . . . . . . . . . . . 615,481 
Nozzle. sbut off. W. fI .... Cunningham . . . . . . . . . . . . . . . .  615.434 
Nut lock. J. C. Sattes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.367 
Officp: indicator, C. Moore et a1. . . . . . . . . . . . . . . . . . . . . 615,568 
Ore concentrator or placer mining machine, 
OreB:�,ili':,� f���lliytiniiej.: : : : : : : : : : : : : : : : : : : : : : : : : :  m::�� 
Package alld grocer's caddy, convertible ship-

ping. C. '1·oohey . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . .  · · 615.324 
Packing box. C. C. Mengel. . . .  , . . . . . . . . . . . . . . . . . . . . . . . 615.294 
Pad. See Coat pad. 
�:���:" ������'W.°M:��i1�Ck��?��� : : : : : : : : : : : : : : : :  ���:��� 
Pan. See Baking or roasting pan. 
Paper box form . folding. F. W. WlIcox . . . . . . . . . . . . 615.(17 
PermutatlOn lock. J.  H. Parks . . . . . . . . . . . . . . . . . . . . . . 6];').65.') 

TELEPHONES 
For Lonll Distance. • •  $7.75 each 
�g�� tglt;t�i�� ¥��:�ho�es. . �:!?s :: 
�����:;. 9?�t��'£a���:ri�s, : d8 :: 
Medical Batteries. . . . . 2.75 " 

DYNAMO CASTINGS. 
Send stamp for complete cataloQue oj Electri

cal Specialtus and Supplies. 
MIANUS ELECTRIC CO . • • Mianus.  Conn.  

Buy TeIephon 
T H AT ARE G O O O  . .  N O T " C H EAP T H I N G S . "  

The dtfference in  cost i s  little. We �uaraDtee 
Our apparatus and guarantee our eustomers 
against loss by patent suits. OUt· guaran· 

tee and instrUMents are both K'ood. 
WESTE R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0 · 2 6 4  S o u t h  C l i nton St . .  C h icag o . 
LarQost ManUfacturers of Telephones 
exclusively in the United States. 

Pessary npplier. E. A. Butler . . . . . . . . . . . . . . . . . . . . . . .  615.425 
�g�����:gg:� �g���:�s.J d�i�olgr

e
�;;e;;�a��g� 

615.297 " A m  erica n-H u n  n I n gs " 
operattll«. Smith & Holborn . . . . . . . . . . . . . . . . . . . .  615.01 5  T E LE P H O N ES. .................... ��:t���r����;i

s
�:

r
pi�t��·:e���� ·j : c  .

. .  
Kel)e·y : : : :  �g:�� Transmitters, Magneto Bells and Tele .. THE SCIENTIFIC AMER ICAN Planter. chopper, and CUltivator. combined. N.  phone Switcbboards. Over 200, 000 of 

Albreekt . . . . . . . . . . . . . . . . . . . . .  · . . . . · . . . . . . . . · . . · . . . . �15.f:,()3 our telephones in Buccessful opera.tion. �y"lQft8J 18 of ft 8"8 1�tf! "0' If! pj �uAr1 8f! �1��
i
��o���i�1 ������r�

a
��:;; btn�n��: wiifi��B 615.532 �,."J'�I� �t�te
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\!,,;'!thY o�e��!:n';'��ih�� 

U W rig... "iWi. Ii, " WWi i II llii PlO� �it��i�
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h
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Plow fender, J. H. 1'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,5&:1 /OT catalogue "S. Lt. . "  
1 2 ,500 RECEIPTS. 708 PAGES. Plow. wheel . W. B. Richards . . . _ . . . . . . . . . . . . . . . . . . . .  61.>.'62 A M E R I CAN ELECTRIC T E L E P H O N E  CO . •  

Devoted to  Motor Veblcles (Horseless Carriages). Sub-
scription, $2,00 a year. 6 montbs, $1.00. 

l I Ius. Catalogue of American Motor Carriages. 
52 pages. 60 cuts. PrIce 25 cents. No postage stamps. 

THE HORSEI.ESS A GE, 
216 William St.,  P. O. Box 2564. New York. 

tban from large cum· 
bersome stills. 
Hiobest Award and 

Gold Medal at ()ma-
ba Exposition. 

IJ:Jr Booklet Free. 
THE BA I LEY MFG. 
CO . •  5 4  M a i d e n  
lane, New York. 

A,.W l'lDEB 
Mauufactory Establisbed 1')'61. 

LEAD PENCILS, "OLOR�m PENCiLS. llLATE 
PENCILS, WRITING SLATES. S'1'EIilL PENS. GOLD 
PENS. INKS. PENf'IL CASES IN SlLI'ER AN I> IN 
GOLD. STA'l'IONERR' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street . New York.  N .  Y. 

Price. $ 5 .0 0  i n  C loth ; $ 6 . 0 0  i n  Sheep ; $ 6 . 6 0  In ���:h����,'a�;:.;A�,.S��\kW;'s : : : : : : : : : : : : : : : : : : : : :  gtg:�� 1 7 3  South Canal St . •  Ch icago . I I I . 
Half Morocco, Postpaid. ���Lan

S��i�i��?I1':��est�
oW���:�o�t.Fountain . . .  615.350 HOISTING ""'UGIN""'S ! THE ELECTRIC HEATER. -A VALU-T H I S  g r e a t  post dnver H J Whitener 615 3.10 .K.i. ft  

. .s.. ' able paper, wtth working drawinge of various forms of 

,. h('(�O�� fha: ��� �6�!�. s��r�ig���p���l.degra1f: : : : : : : : : : : : : : : : : :  615:325 operatin2 on �ASO LI NE. �f:c���;t���l f��aitr:' �:��.u���.g 3\1r����a��b��:in�c��;� 
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Seal : car. A. H. Peirce . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . 615.461 
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Comprising five books, as follows : Sheath in$!. metalliC. T. }l�. Hallerty . . . . . . . . . . . . . . . . .  61&.449 \ Launch.-A detailed description of the motive power 
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Electric Toy Makin g .  1 40 pages, 1 .  Show ca_e. H. H. Dr"'''s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �15.4.1ll valuable paper. 4 illustrations. Contained in SUPPLE-
How to Become a Successful Electrlclan . 1 8 9 p p . 1 . 00 Shower bath. E . . lend" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi15.486 MENT 1 1 04 . Price 10 cents. For 8ale hy Munn &; Co. 
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36t BROADWAY I N EW YORK. r-..-

WELL DRILLING 
Machines 

OVer 70 sizes and styles. for drilling either deep or 
sballow wells In any kind or soil l 'r  rock. Mounted 
on wheels or on sillS. With engines or home powers. 
Strong. simple and durable. Any mecbanlc can 
operate tbem easily. Send for catalog. . 
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