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THE MANUFACTURE OF ARTIFICIAL LIMBS. I Marks for a new foot without ankle j oint. The idea, down below the in!>tep. The lower portion of the foot 
It would be h ard to find a more beneficent example· opposed to preconceived 1 "Jtion�, was carried out wi th aud the exten sion bo the toes are made of sponge rub­

of the progress of mechanical science than that af- 'some diffic ulty and the pl. blelll was p ractically solved. ber, fortified with several layers of canvas em bedded 
forded by the peculiar industry we describe and illus- I N ow, except in very special c�."e�, the an kle joint is in th e mass. The foot is  rigid ly secured to the ankle 
trate in this issue. T h e  at·tificial l im b man ufacturer defilJitely abandoned, and the India rubber foot, th e end of the lower limb by a sort of mortising.'  Some­
ran ks, in a sense, with the reparative surgeon in th e I resul t  of a vast nu mber of experimen ts, patented and times the section of a log is turned out on a shap­
good he does to human ity. Especially at the present I controlled by this firm, is em-
day his operations are of importance. The cases of  'I· ployed. J_ c 
am putation are getting more and more frequent. The first step in the process of ===������==� 
Trolley cars, steam railroads. agric ultural machinery leg making is the cutting of the 
and factories are all responsible for many accidents, I tim ber. Two kinds of wood are 
and n aturally they are in creasing in num ber. In early I used-the willo w and the bass. 
days the old peg l eg of the Peter Stuyve"ant type re- I These are felled with saws, are 
presented th e best substitute for the natural member. cut into short lengths, and an 
The hook of Captain C uttle recalls the substitute j auger is driven th ro ugh the axis 
for the oth er mem bers in vogue some years ago. 1 0f each log. The wood is kiln 

Manufacturers of these primitive affairs attempted dried in live steam at a pressure 
to improve their prod uct, and produced arms and legs of eigh ty pounds to the sq uare 
with joints. The com plicated natural leg was the I in ch. The endeavor in boring 
morlel, and efforts w ere directed to reproduce its many I out the axis of the log is to pro­
motions. Much ingenuity was expended iu this direc- vide for internal contracti on, 
tion, and in due course of time, through simplification thus preventing- check i n g. Sev­
of its parts, t h e  structure, as has been aptly said, eral years' seasoning are gi ven . 
"passed through all th e possible stages from the leg The season ed wood, which has 
automaton to the leg practical." The obj ect of this been roughed out with a buzz 
article is to sho w h o w  the artificial leg of the day is  I saw, is received i n  the factory 
made, and our sketches have been made at the estab- and is ready for the workman. 
Jish Ulent of A. A. Marks, of New York City. A curious Fig. 6, g, sh ows a log prepared for 
collection of envelopes is framed and displayed in the the shaping process. Th e work­
offiee of the firm--envelopes addressed to them and man has to give the interior a 
which inclo�ed correspondence from every country, shape representing the contour 
and which would in many cases be treasures to the of the stump on which th e shape 
philateli st. They are exhi bited to sh ow how the is based . With peculiar carving 
entire world draws upon their factory for artificial tools, illustrated below (Fig. 6, 
limbs .  a ,  c), the interior i s  rapidl y  exca- ������ The leg with restricted back and forward ankle mo- vated until th e apprOl:imate � .. . 

2 

tion was constructed by Mr. A. A. Marks durin g 
the interim 1853-1863. 'rh e joint iIlcluded a sprin/! 
adjustable for t ension and provided compensation 
ior wear. The experience of ten years showed 
that the ingenious and much prai8ed ankle joint 
was too weak for h ard service, and repairs were 
ven' frpquently required. A patient applied to Mr. 

l. Sbaping macbine turning fi leg section. 12. Finisbing iuterior of leg and facing off ankle end. 3. Setting up jegs. 4. Finisbing legs and arms. 
5. Carving leg sections by hand. 6. Details and parts of artificial limb making. 

THE MANUFACTURE OF ARTIFICIAL LIMBS. 

sh ape is reached. As guide or template for the inte- ing machine from a template or d uplicate, and one 
rior, two pasteboard profiles (Fig. 6, d) of t h e  stu m p  of the cuts (Fig. 1) shows this machine in opera­
are u sed. together with paper rings (Fig. 6, e), giving tion. 
the girth of the stump at rlifferent places. The exte- The l eg is covflred with rawhide tightly stretched 
rior is  brou ght to shape by the dra wing knife fol' the over the outside of the wood; the foot i s  covered with 
first steps, followed by the gouge (Fig. 6, b), spoke white calfskin cemented on the upper surface and l ap­
shave, rasp and sandpaper successively. The opera- ping over the sole. A sole is cemented on and is sewed 
tion of carvi ng- th e exterior of the leg is shown in one all around the edge to the upper covering. The foot 
of the cuts (Fig. 5). The i nterior is brough t to i ts final and leg are now enameled and dried in an oven. This 
shape by revolvin g sand wheels which smooth it out j leaves them waterproof for all ordinary purposes. 
to precise contour. The w heels, made of gl ue and I The�e operations, one of which is  shown in Fig. 4, are 
sand on a core, are carried on the end of Rpindles 'I t ermed finishing. 
rotated at high speed by po wer, and these are woved But for special cases, where water is to be feared. a 
about against the interior of the leg until it is finished. log is selected whose natural grain follows th e curve of 
Coarse an d fine wh('el� are us('d. T h e  operation is a leg and foot. From such a piece the entire lower 
shown in Fig. 2. in which also is seen a workman fac- leg and wooden core of a foot is made all in one 
ing off the end of the leg to receive the foot. piece, and the rubber portion of the foot is attached 

The foot is m ade upon a wooden core which extends (Continued on page 68.) 
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THE PHYSICS OF THE BICYCLE. 

When a wheelman is moving forward on a bicycle, 
what keeps him up? That is the question asked by 
inquisitive minds, as the rider passes swiftly along on 
a wheel base practically without width. Sitti n g"  on a 
still wheel is an almost im practicable feat; but it is 
simple enough to maintain an upright position when 
moving at a very slow speed. It is a physical fact th at 
a body in motion persists in maintaining its plane of 
motion, and unless some additional force acts on the 
b ody at an angle to the original line of motion, it  w ill 
continue to m ove in its original plan e until stopped by 
friction or arrested by an obstruction. A body set in 
motion tends to m ove in a straight lin e, and will  do so 
unless affected by a force acting on it in a d ifferent di­
rection from that of the first mo\-ement. 

To illustrate this point we might refer to the rim of 
a flywheel, which moves in a certain plan e, but not in 
a straight line, because it is confined to a circular 
path by its spokes. Should the flywheel b urst, its 
parts would fly off in paths that would be perfectly 
straight but for the force of gravity, and it is only too 
well known that these pieces are not easi ly d eflected 
from the paths taken by t hem at the moment of the 
explosion. 

A wheelman is propelled through space at a velocity 
sufficient to cause him to maintain his plane of move· 
ment. Should he desire to change this plane of motion, 
as i n  d escribing a curve, he can do it only by calling 
i n  the aid of gravity, i. e., he must lean to the concave 
sid e of t h e  circle, m ore or lesR, according to the radius 
of the c urve he is fol lowing. A n d  further, in describ­
i n g  a curve, he is impelled out ward ly by centrifugal 
force, wh i c h  is more or less, according to his velocity, 
and he m ust oppose this force by a centripetal force, 
which in this case is gravity. This he d oes also by in­
clining his body toward the center of curvature of the 
path he is d escribing. In this case the wheel some· 
times forms a considerable angle with the ground, so 
t h at under some conditions it  slips from under th e 
rider. It is in view of this fact that th

"
e circular bicy­

cle race track at Manhattan Beach, Coney Island,  has 
lately been constructed with a considerab le down ward 
inclination to ward the center, so that wheels spinning 
on this c urved trac k would be more nearly at right 
an gles w i th the surface on which they roll. 

The ability of a bicycle and rider in rapid motion 
to do serious damage in a col l ision with another ma­
chine or with a pedestrian is fully appreciated by fe w 
wheelmen. A man weighing 150 pounds and moving 
at the rate of  ten feet per second (which i s  only about 
seven miles per hour) has a momentum of 1,500 pounds, 
leaving out of the account the weight of th e w h eel. 
This is sufficient to upset any pedestrian with terrific 
force. It has been suggested that the pneumatic tire 
forms a sort of fender which wonld prevent serious 
conc ussion in case of a colli sion. It would undoubtedly 
h ave a sli ght modifyi ng effect, but it would be of lit­
tle account. A collision between two wheels, each 
with a 150 pound rider, spinning at the moderate speed 
of seve n miles per hour, wo uld result in a smash u p  
with a force o f  3,000 pounds. I n  view o f  these facts, it 
is no wonder that bicycle accidents are often very 
serious. 

The tractive force required to propel a bicycle over 
a smooth level surface is estimated at 0'01 of the l oad; 
calling the load 150 pounds, a force of lYz pounds 
would be required to m ove th e wheel forward, and 
this cal ls for a pressu re on the pedals of 6:l4 pounds on 
a wheel geared in the usual manner. When, however, 
the road is rough or on an up grade, the case is differ­
ent. On a grade of 1 in 10, for example, the rider, 
in addition to the tractive force, actually lifts -lo of 
his weight and that of the machine. 

With a rigid or semi-rigid tire the rider is obliged to 
exert sufficient force to lift himself over every ob­
struction encountered by the wheel ; the d escent from 
the obstruction gives back a portion of the power ex­
pen d ed in surmounting it, but not all of it. In the 
case of  th e pneumatic tire, however, the small ob­
structions are not an opposing elem ent of any ·conse­
quence, as the tire yields, in lieu of the wheel being 
raised, and the result is the wh eel travels as upon a 
smooth track. 
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tition of the world; second prize $1,500, with a stipu­
lation that in the event of the first prize being awarded 
to a vehicle of foreign invention or manufacture this 
prize shall go to the most s uccessful American com ­
petitor ; third prize, $1,000; fourth prize, $500. The 
third and fourth prizes are open to all competitors, 
both foreign and American. 

Over twenty-one American inventors have already 
notified the Times-Herald of their intention of com­
peti n g. The present indications are that there wil l  be 
not less than fifty and possibly double that number of 
vehicles entered in this race. It is too early to state 
how many French and German manufacturers wil l  
enter the lists, but i t  is  probable some of the prize 
win ners in the recent Paris Bordeaux contest will en­
d eavor to gain add itional prizes. It is likely th'lt the 
Daimler motor, which h as proved so successful in  both 
of the competitions held in France, will be used on 
several of the carriages. The offer of the Times-Herald 
is made with no inten tion of starting a "horseless car­
riage fad" or of promoting a craze in this direction, 
but it is th e opinion Gf t h e  best mech anical experts 
that the inventive genius of th e world is in a fair way 
to solve the problem of propulsion on common roads 
by mechanical means, if it is not already solved. 
America is a country of m agnificent distances, and its 
resources can never be utilized to the greatest advan­
tage until the mech anical genius of the country h as 
brought transportation to its highest possible develop­
ment. 

For some time past the Engin eer, of London, has 
urged th e repeal of s uch provisions of t h e  existing 
acts of  Parliament as prevent the use of  light vehicles 
propelled by steam or other power on th e public roads 
of th e United Kin gdom. On July 20, Mr. Shaw-Le­
fevre introd uced the bill in the House of Commons de­
signed to facilitate the introduction of h orseless car­
riages ill England, and when he explained the mat­
ter, not a single member objected, wh ich was the 
more remarkable, considering how hard it usually is 
to overcome Bri tish conservatism. 

The Engi n eer believes that the introduction of t h e  
automobile carriage into England would throw open 
a new branch of trade, so that the start which Con­
tin ental engineers h ave made may not b e  allowed to 
i nterfere und uly w ith the home industries of Great 
Britain .  They have, therefore, offered th e sum of 
1,000 guineas in two or more prizes for public com­
peti tion upon one of the main roads of the king­
dom. The rules and details of the competition and 
the n ames of the gentlemen who have consented to 
act a� j udges will be given out at an early date, and 
wil l  be d uly announced in these col u mns. 

The carriages driven by petroleum now cost a cent 
or one and one-half cents an hour per horse power to 
drive them, so th at even for a long j ourney the cost for 
fuel is  not very great. T h e  first cost of an automobile 
carriage is about $1,000, not m uch more than a good 
carriage. Hard ly an y one would care to run a mach ine 
carriage more than ten hours a day, the cost being 
50 cents a d ay for fuel or $15 per month. Under favor­
able circumstances a good horse cannot be kept in a 
large city like New York or C hicago for less than about 
$30 to $35 per month. Because motor vehicles for com­
mon roads are practicable in France and England, it 
does not necessarily follo w that they would be in 
America. The roads in those coun tries are almost per­
fection ; but in this country a fairly good road is 
t h e  exception, i. e., roads that are good tbe year 
round. Between the mud of the rai ny �eason and the 
roughness when this m ud is frozen, there are lon g 
periods of time when the petrolenm carriage would 
have great difficulty in transporting passengers or 
freight. 

• ••• • 
ATLANTA EXPOSITION NOTES. 

'.rhe work of construction at the Cotton States and 
International Ex position is rapidly approaching com­
pletion. Several of the buildings have been finished 
an d accepted by the Exposition managers. The work 
of installation in th e Electrical building h as alread y 
b egun, and the Machin ery b uilding is read y  for ex­
hibitors. The parki ng is al most finished and the 
grounds and buildings are beginning to resemble the 

• • • • • completed Fair. The water from the city water works 
NEW PRIZES FOR MOTOR CARRIAGE COMPETITIONS. has been turn ed into the lake. 

In the belief that th e invention and perfection of the Dr. Daniel C. Gilman, president of Johns Hopkin s 
vehicle motor is d esti ned to work a revolution in road University, has accepted the position of chief of the 
tran sportation,  and with a view of stimulati n g  inven- Department of Awards at the Exposition. This should 
tion alo n g  that line, the proprietors of t w o  papers, one be a guarantee of the high merit upon which the 
i n  Am erica and the other i n  En gland, h ave offered awards will be b ased. 
substantial cash prizes to be given to the win ners in The General Council of Philadelphia has decided 
two n e w  races. In America the C hicago Ti mes- to send the Liberty Bell to Atlanta. The request 
Herald offers $5,000 to be awarded in a race between was refused at first, but the permission was granted 
Milwaukee and Chicago ; and in England the Engi- after the Legislature of Pennsylvania decided to make 
neer offers one thousand g uineas ($5,000) to the win- a State exhibit. 
ners in a race to be held in some place in England. The electric fountain at the Exposition is being con­
which will be d ecided u pon lat er. The 'l'imes-Herald strncted under the direction of the designer, Mr. 
contest will take place about the 1st of November and Luther Stieringer. The design is that of a twin 
defi nite details ap, to the exact date of the contest, with fountain, rising from an island in tbe center of the 
such regulations concerning it as may be decided upon, I grand basin, immediately in front of the Machinery 
will  be soon announced. The first prize will be $2,000 H all. 
and a gold medal, the same being open to the compe- l The il'land which forms the groundwork for the base 
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three groschen, ready money, seventeen florins three I du plicate of them. To see them with an adequate 
groschen for sixty pounds pewter; fifty-one florins telescope is to become on the instant an astronomer, if 
three groschen for two and one-fourth hund red - spirit if not in practice. 

of t h e  fountain covers the operating ch amber, which 
is 100 feet lon g  and 50 feet wid e. There are 19 orifices, 
each with 7 to 10 j ets; the electric lights used under 
each orifice to project the beam of l i ght t h rough the 
water are of 250,000 cand le power each . The forms of 
wllter used are t h e  soli d stream, the geyser, the spray 
and the fog bank. The h ighest jets will ri se some­
thing over 100 feet from the basin of the lake. The 
fog bank is to  be pruduced by steam cond ensed by 
m eans of spray. The four forms will Le used alter­
nately in various ways with fine effect. The streams 
and geysers will be interspersed with ci rcular pipes 
th rowi n g'  j et s  in the form of wh eat sh eaves. 

A party of n e w spaper men and ladies h ave arranged 
a h ouse boat party to leave New Yurk on the 1st of 
September for t h e  Exposition. The route which they 
w ill take i s  a good ill ustration of the facilities for 
water travel through the U n ited Stat es. The route 
as outlined w i ll traverse t h e  Hudson Ri ver from Ne w 
York to Albany, th ence by the Erie Canal to B uffalo, 
th ence to Cleveland, along the sh ore of Lake Erie, 
then to P()rtsmouth, O hio, by the Oh io C an ltl, where 
the Ohio River wi l l  be taken to the Mississippi,  and 
the latter do wn to some convenien t poin t, probably 
Memph is, from which the railroad will be taken to 
Atlanta. 

weight refined copper. Of the copper, the copper- Saturn remains some ten degrees east of Spica, the 
smith received t wo h u n dredweigh t, wit h which he brigh t star of Virgo. By the end of the month it will 
m ade a tube four and one-half ells long, weighing set too early to be advantageously studied with a 
ninety pounds, and used twelve pounds for m uzzle telescope. 
and vent. T he waste in melting twice amounted to Mercury, Mars and Neptune are too near th e sun for 
sixteen pounds, the remainder was left to the smith as observation. Jupiter begins to emerge from the sun­
pay for h i s  work. " light as a m orning star early in the month, but wil l  

T h e  trial with these leather guns could not h ave been not be well seen before the autumn mo nths. U ran us 
very sati sfactory, if we llIay j udge from the following I remains in Li bra a few degrees east of the star Alpha. 
item of a record of weights of the armory at Dres- T h e  moon fulls on the morning of August 5 in t h e  
den, June 14, 1630: constel lation Capricornu!', and reach es last quarter 

" Inventory of the weights of copper and pewter near noon on the 13th in Aries. Beginning its circuit 
of the burst leath er pieces in the Elector's Armory again as new moon on the mornin g  of the 20th in Leo, 
at D resden : Cop per, 0 n e - h a I f h u n d red weight it attains first q u arter on the 27th,  about a q u arter be­
t wenty-six pounds ; pewter, thi rty-four pou nds. "  No fore 1 A. M., in Scorpio. It is i n  perigee on the 20th 
mention being made of these gun s at a l ater peri od, and in apogee on the 7th. A partial ecl ipse of the sun 
it is  take n  for granted that this one failure was occurs on the morning of the 20th, but will  not be 
thought sufficient to cool all enthusiasm for leather visi ble in this country. 
cannon. " It will be observed that the moon is in perigee, or 

• • • , • nearest to the earth, on the day of t h e  eclipse, when, 
THE HEAVENS IN AUGUST. of course, it will be just in a line from the earth to the 

The chief celes tial event for August is th e attain- sun.  Under such circumstances n ot only is  the llloon's 
ment by Ven us of her greatest brillidnce on the night I tidal attraction greatest, but it� attraction is at the 

- '.' • of t h e  13th, or more strictly speaking, the morning of same time un ited with that of the sun.  The con�e-
LEATHER CANNON. the 14t h ;  yet t h is can h ardly be called an event, either, quence mUbt be higher tides t h an usual; while th ose 

On another page we give i ll u strations and an ac· since it is a part of a conti nuous phenomenon, Ven us who believe that the varyi ng strain of the sun's and 
count of t he recent trial by the United States Ord- having gained grad uall y in light e ver sin ce she became the moon's tidal pull on th e earth is an element in the 
nance Board of Latuli p's ra whi de ca nnon, which, at an evening star, early in the year. And although from production of earthq uake� should expect un usual phe­
first glance, might  I'eem to be a decided n ovelty. But the 14th she w i ll begi n to lose l igh t, yet the loss will nomena of that kind about th e time of the eclipse. 
it is a curious fact that leather can nons were amun g not become conspicuous until near the end of the T h e  moon will be seen near Ven us on the evening of 
the earliest powder weap()n8 IIsf>d. Raw hide, h owever, month . Now i s  the time for all possessors of good tele- the 22d, near Saturn on the evening of the 24th and 
has advantages o ver leath er for this purpose. The scopes and good eyes to study Venus ; for the possibility near Uranus on the evening of the 25th. 
fol lowing is from Farrow's Military En C'yc!opredia : exi sts of making an important discovery concerning GARRETT P. SERVISS . 

.. A variety of cannon introduced by Gustavus Adol- that planet. Some weeks ago the cable brought from - ' .  I -

phus into the  army, on accou nt of their mobility. U n - Europe the n ews that a curious notch h ad been de- Cycle Notes. 
den iable evidence, however, of t h eir earlier existence, tected at the Vienna observatory near the south horn I The greatest achievf>ment of the bicycle of late was 
thoug h of a smaller size, is foun d  in th e Landesh u ter of Venus and o bservers in th i s  country were advised to the coverin g of 515 m iles within twenty-four h ourd, 
Harnisch -Kamm er-In ventarium, of 1562, in which men- look for t h e  phenomencn, and note its peculiarities. w hich was done by a French m an named Huret. It is 
tion is made of a "Lange ledern e  B n chse m it Ku- The meaning of this  is that Venus, which now appears well known that but few horses have been able to go 
gel-Modell." Although Gustavus Adol phus i mproved in the form of a crescent moon, has on the inuer, or 100 miles in this ti me. But it is n ot th e exceptional 
and perfected the leather cannon which he i ntro- concave, edge of the crescent, near the south ern en d, a speed or endurance of phenomenal riders which makes 
duced into h i s  army in 1626, and which he used in narro w scallop as if a b it of t h e  faee of the planet had the bicycle th e most popular inventiou of this or an y 
the siege of Worm ditt, yet neither he n or th e Ger- been cut out there. The phenom enon is n ot a new other time. There is a charm, a degree of freedom, a 
llIan Freih err Melchior von Wurmbrandt, n or the one. It has been seen many times before, and ,  reason- power, belonging to the bicycle which only those who 
North Briti sh Baron Robert Scot, can be regarded as ing on the basis of what plainly appears on the moon ride i t  compreh end. 
the i nventor. The in vention is evidently of much in similar circumstances, it would seem that this Amos Holmes, of U nadilla, N. Y. , 94 years of age, 
earl ier date. A leather mortar for firing shells, on ex- notch in Venus m ay be caused by the shadow of a claims to be the oldest bicycle rider in �ew York 
h i b i tion in the arsenal at Venice, was, t h e  Ve netians gigantic mou ntain mass in the A ntarctic region of State. 
assert, made in 1349 ; it is very likply, however, that the p lanet. The i mportance of a careful st u dy of One of our correspond ents, who is now takin g a cy­
its ori gin is somewhat earlier. One is here rem inded of th is  and other faint markings on Venus depends not cle tour through France, reports that the French and 
the man y substi tutes for metal ordnance, especial l y  of merely upon the information it may give con cerning English wheels are h eavier and more cl um sy than the 
the wooden cannon entirely bounded with iron hoops, th e surface features of that interesting globe, but American vehicles. A first-class wheel ,  s uch as Am er· 
w h i ch are frequently m entioned in th e period from also u pon th e bearing it may have on the question icans use, is not to be had in Europe. O ur correspond-
1525 to 1530. of the rotation period of Venus. ent regrets he did not take his Yankee wheel with 

The l eather cannon varied from a 1-pounder to a 4- Schiaparelli has asserted that the rotation of Venus him. 
pou n der. The bore consisted of a copper cylinder, of is  very slow and that probabl y it turns but once on Bike Don'ts. -A writer in the New York Sun gives 
t he thickness of three fou rths of the diameter of the its axis w h ile making a revolution around th e sun. the fol lowin g: 
ball used. The length of the cylinder was 16 cali bers. It is easy to see that, if such is the case, Ven us pos- Don't be down on everbody else's wheel except your 
Ca�cable and b reec h w ere screwed into the cylinder. sesses no alternation of day and nigh t, such as we own. 
Th e vent of copper was screwed into the breech. The enjoy on the earth, but t hat, on the contrary, it  is Don't go back and apologize when you knock a man 
entire length of the b ore was covered with iron always day on one side of the planet and always or woman off their pins. You Illay mean well, hut 
ho()p�, over which a n um ber of ropes were wound, night on the other side. And the orbit of Venus de- you w i ll find the person knocked down unreasona ble 
which in turn were covered with several layers of var- parts �o slightly from a circle, and her axis is ap- and sometimes i mpertin ent. 
n ish. Over these layers another rou nd of ropes w as parentl y so nearl y perpendicular to the plane of the Don't ride over rail way crossings. Don't try to in­
wound, an d over this was spread a layer of cement. orbit, that there can be very little liilration, in either strnct others unless you know a good deal about riding 
This process was repeated until the coat was of the latitude or longitude, to affect the presentation of the your�elf. Don't laugh at beginners, but remember 
thickness of t w o  calibers. The last coating consisted planet's surface toward the sun. that we've all been there o n rselves, and don't get dis­
of t arred leather, w h i ch gave the cannon its name. Now it must be confessed that, without drawing satisfied with your own wh eel because some one has a 
T h e  ch arge am ounted to one-fourth ,  rarely one-thi rd freely upon the imagination, it is not easy to recon- machine that is a little better. 
of t he weight of the ball; the cannon was loaded on ly cile such a state of t h ings as that j ust descri bed w ith Don't lend your wh eel unless you do it  to get rid of 
w ith canister. the conditions which woul d  �eem to be necessary in the borrower, and you may feel pretty sure that you 

Canister shot, ulltil that ti llle only used in sieges, was order to render a planet habitable b y  beings resem - get rid of your wheel at the same time, for it always 
introduced by Gustavus Adolphus into the field ser- bling ourselves. Of course, perpetual sunshine might inj ures a bicycle to lend it. 
vice and con sisted m ostly of musket bullets, th ough not prove d estructive to h i ghly organized li ving forms, Don't allow you r  wh eel to remain in a dirty condi-
old pieces of iron were very often used . The shot were for they could, in various w ays, be shielded from the tion for even a very short time. 
put into wooden and tin boxes, linen bags, and some- effects of such a superab undance of radiant energy, ••• I • 
tim es onl y in rude wicker baskets. The leather cannon and, on the other hand, life might exist where the only DECISIONS RELATING TO PATENTS. 

of ni nety pounds weight, with its ligh t carriage, was radi ation received came frolll the stars. B u t, as I United States Circuit Court of Appeals - Seventh 
easily dra wn by t wo men. T his can non,  however, by h a ve remarked in a precedi ng article, Venus is so CiJ·cuit. 
no means m et th e h i gh expectations entertained of it. m uch l ike the earth in several oth er respects, that RUSSELL VS. KERN. 

Already i n 1631 the S wedes ceased using this  nature of one would prefer not to believe she is so much un like Letters Patent Nos. 133,898, 137.495, 154,770 and 
gun .  because at the battle uf B l'ietenfeld it not only it in this, u n less the eviden ce of the peculiarity 158, 992, to George T. Smith,  for middlings purifiers, 
became so overh eated that t h e  ch arges ignited of them - ascribed to her by the Italian astronomer can be haYing expi red prior to th e commencement of th e suit, 
selves, b ut it also gave a very short and u nreliable shown to be irrefragable. It is  very much to be desi red, afford no basis for equitable relief. 
range. In 1629, a certain Lieuten ant 'Vo]f M uller, of therefore, that the pre�ent opportunity shall be fully Letters Patent No. 164.050, gran ted June 1, 1875, to 
Ch emnitz, circulated t h e  report t h at he was in pos- u tilized to add as greatly as possibl e to our knowl- George T. Smith, for m iddlings purifier, having ex­
session of a se ret for the con s truction of leather can- edge of the markings and the motions of Ven us. pired after th e filing of the original hill, but before the 
uon wh ich had many and decided ad vantages o ver At the begi nning of the month Venus is in the return day of the 8ub pcena, it was within the di!;cretion 
metal ordnance.  The Elector of  Saxony ordered 001. southern portion of Leo, and before the end she w ill of  the court to dismiss the bil l  for want of equity. 
Von Schwalbach to i n vestigate and to report as to its have passed into Vi rgo. Everybody ,  of course, knows Letters Patent No. 187.923, granted Fehruary 27, 
worth. 'fhe report of the colonel was found 10 be where to look for her-i n  the west after sundown; and 1877 ; No.  194, 539, August 28.1877; No. 208,936, O(·tober 
favorable, and expressed in t h ese words: "Owin g to n obody wi ll h ave to look twice to finn. her, but any- 15, 1878 ; No. 236, 101, December 28, 1880, and No. 258, 142, 
th eir li gh t  weigh t. easy t ran sportati on, an d savi ng of body who can see her once and not look again is fitter May 16, 1882, to George T. Smith,  for midd ling'S 
pOWder, as well as the advan taves they offer in the to be despiRt'd than that imaginary crf>at ure of Shake- purifiers, Held invalid as being for i n divisible inven-
field against the en emy and in l/lountainous and spf>are, " wh o  h ath no mnsic in himself. " tions covered by earlier patents to the sam e party. 
swam py- regions, in which latter pl aces h eavy can non Next to Ven us, Saturn is the most conspicuous A ppeal from th e Circuit Court of the Uni ted States 
can seldom be used at all, such pieces cannot be planet no w on view, and I repeat my advice to every- for the Eastern Distri ct of Wisconsin. 
too highly regarded, " etc. body who (lan get the opportunity to take a good look Before Wood!;, Jenkins, and Showalter, j udges. 

The Elector ordered the construction of t wo leath er I at its marvelous ringR. One lllight travel to the confines I Woods, C. J. , delivered the opinion of the court. 
cannon, for which were given " fifty-seven florins of the universe without finding anywhere an exact Bill dismissed. 
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THE MANUFACTURE OF ARTIFICIAL LIMBS. 

(Con tinued from first page. ) 
directly thereto. This m akes an absolutel y water· 
proof leg, w hich is adapted to those whose occupations 
expose them to wetti ng. 

The knee j oints are made in several ways, w h ose de­
tails  cannot well be gone into here. The operation of 
setting up the leg and connectin g  the knee joints i s  
shown i n  Fig. 3. These joir.ts have been, in some 

MORTISING. 

cases, constructed on princi pl es adapted to th e ideas of 
the wearers, where s uch seem ed good practice. The 
elasticity of the foot, d ue to the d epth of sponge rub­
ber at the heel and to the long rubber toe, takes the 
place of the ankle joi nt. 

Artificial arms are made in the same way. India 
rubber hands are used instead of the old wooden ones. 
Sometimes a h and w ith malleable wire finger cores i s  
employed. Holes are bored ill the wooden core of the 
hand into which the doubled ends of bundles of wire 
(Fig, 6, k) are inserted and pinned ; h shows the hand 
thus far advanced. Tape wrapping is then applied 
until the fingers reach the proper size, as shown in i, 
when all is ready for t h e  coating of India rubber. 
This hand can h ave its fingers ben t so that it can h old 
a pen or other light instrument. In Fig. 6 f are shown 
a knife and brush adapted to be inserted in a socket 
in the h and. The small projecting h andle is used to 
insert them with. 

The beneficent results of this work have been men­
tioned. In the Marks factory is a workman with two 
w ooden legs. He does a full day's work sta nding at 
his bench,  and then will often play billiards all the 
evening. It is im possible to believe that he depends 
altogether on artificial limbs. Tight rope walkin g, 
h urdle  j umping and other apparently impossible feats 
are performed by wearers of t h e  Marks limbs. As a 
mechanical p rocess the operation of wooden leg mak­
ing is most interesting, and the limits of this article 
preclude a full description. 

The noise of mach inery, the humming of wheels, 
t h e  buzzing of saws and the many men stationed at 
their benches show that the ind ustry is of far greater 
magn itude than any one would suppose. There are 
over forty employes in this establishm ent, and the 
capacity represents an output larger th an the aggregate 
of any other ten artificial limb factories in the world. 

A CASE TO HOLD A BICYCLE. 

To obviate the incon venience of m ovin g a bicycle 
into or out of the ho use w h enever the machine is used, 

��, ?\ 
MUMFORD'S BICYCLE CASE. 

the case for holding th e wheel shown in the accom­
panying ill ustration has been patented by Mr. Nor­
man W. Mum ford, of Santa Barbara, Cal. , the case 
bei ng adapted to be securely locked to a bui lding, 
post or other fixtu re. It is a closed box-like structure, 
with bottom raised to protect it from moisture and has 
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at its ends handles to facilitate moving it about. In A BRACKET SUPPORT FOR SHADES, CURTAINS, ETC. 

its bottom are parallel guides, whose inner ends incline A very simple and convenient bracket, readily, at­
upward, so that when the m achine is pushed back tachable to a window or door frame, is represen ted in 
into the case, the rear wheel w ill fit snugly between the accompanying- i l lustration, and has been patented 
the higher portions of the guides. Nearly opposite by Mr. C harJe� Pettit, of No. 3005 South C Street, Ta­
the handle bar, at the top and sid ES, are straps by coma, Wash i n gton. Fig. 1 shows the bracket in posi­
which the machine may be h eld so as not to move in tion for the support of a curtain pole and a shade roller, 
the case. Figs. 2 and 3 representing modified forms of the im-

• , . ,  • provement. As shown i n  the first figure, the bracket 
Mishap to tb e C o l u mbia. is formed of bent wire, terminating in pins at its upper 

On July 13 the U. S. cruiser Columbia, while being end adapted to be driven into the top of the window 
dry-docked at Southampton, England, was strained, 1 
owing to the placing of the keel blocks of th e dock too 
far apart, which caused the keel plates of the vessel to 
be dented in and the cem ent between them and the 
inner h ull to be cracked. The ship was further dam­
aged by the bending of several frame stan chions. Re­
cen t reports from th e Navy Department at 'Washington 
say that about $5, 000 wil l be the cost of repair, and 
also that a cou rt of i nqniry will probably be instituted 
for fixing the responsibility in the matter. The 
Columbia was dry-docked at Secretary H erbert's 
orders, so that she might be p ut in condition lor a t ri p  
against time across the Atlantic, an d i t  i s  not thought 
the damage is  serious enough to prevent this or parti­
cipation in the coming sq uad ron maneuvers. 

The mishap to the Col umbia appears to have been 
the result of gross carelessness some where. It seems 
almost incredible that the dock people shou ld n ot have 
known how to block the shi p  properly. We presume 
the arran gement of the blocking was not examined by 

3 

PETTIT'S CURTAIN BRACKET. 

the officers of the vessel before the dock in g ;  they no or door frame, an auxiliary bracket for the support of 
doubt took it for granted that everything was arranged the curtai n pole being hel d  on the first bracket, and 
in the best possible manner. h avin g  at its outer end an eye in which a thumbscrew 

.. 4 • I .. may be i nserted. In Fig. 3 the bracket is sho w n  
A N  IRON GRINDING MILL O F  LARGE CAPACITY. form e d  of sheet metal. and the flat arm at its upper 
The illustration represents a mill of approved excel- end h as an angular exte nsion with teeth adapt ed to be 

lence, especially adapted for grinding corn, oats, spices, driven into the top edge of the support. Oth er varia­
oil cake, cocoanu t  shell, gl ue, sugar, etc. It is manu- tions of the form of the bracket are set forth in the 
factured by Munson Brothers, Utica, N. Y. The ' patent. 

. - . . . grinders com prise two disks mounted on :steel shafts, 
and running at a high speed in opposite directions. 
there being fastened to th e disks h ard metal grind-

A uimal HUlnbugs. 

In military stables horses are known to h ave pre­
tend ed to be lame in order to avoid going to a mi litary 
exercis e. A chi m panzee had been fed on cake when 
sick ; after his recovery he often feignea coughing in 
order to procure dainties. The cuckoo, as is well 
known, lays its eggs in another bird's nest, and to 
make the deception surer it takes away one of the 
other bird's eggs. Animals are conscions of their deceit, 
as shown by the fact that they try to act secretly and 
noiselessly; they show a sense of guilt if detected ; they 
take precautions i n  advance to avoid discovery ; in 
some cases they manifest regret and repentan ce. Thus, 
hees which steal hesitate often before and after their 
exploits, as if t h ey feared punishment.  A naturalist 

������������=��_�.!11'1��;:;-�-�_��_����_ describes how his monkey committed th eft. While 

THE .l{.OBINSON GRINDING MILL. 
he pretended to sleep the animal regarded him with 
h esitation, and stopped every time his master moved 

ing plates which req ui re no sharpeni ng and w hich I � , s�emed on the point of awakening. - Public 

will wear from six to twelve mon ths. W h en worn out I pIllion. 

they are replaced at small cost. The mill  requires no 
... . .  � .. 

AN IMPROVED THILL COUPLING. 
special foundation, and can be driven by belts from 
above, belo w  or diagonally. '1'h e  m ill  is easy to ad- . In this cou pli n g  the thi ll or pole iron is so h eld that 

j ust and the journals are connected by y oke and are It cam�ot leave the cou pling unless purposely removed, 

If
' 

'li It d t . k ' ll d I b t t the tll l l l  irons being readily placed in cou plin D'  posi tion se -01 ng. oes no reqUire s I e a or 0 opera e , ... 

th '11 d 't 't ' f 60 t 100 b h 1 or removed. T h e  Improvement has been patented by e ml , an 1 s capaC! y IS rom 0 us e s per · , , . . , 
honr. It occupies a floor space of 6 feet 8 inches by 2 1  Mr. Wilham H. �yrne, of PIed mont, Wyommg. The 

feet 4, i nches over all, and is run with 20 to 25 horse bod! of the �ouphng bas extending through from side 
to Sid e a horIzontal wedge·shaped recess with un der-

power. 
• ' . '  • cut side wal!s, and in the bottom of its forward wall 

'J'ypography a Koman A ,.t. 
is an auxil iary semici rcular recess. A wedge-sh aped 

It · t t d th th ·t f th F '  D '  
b lock adapted to fi t  i nto this space has a semicircular 

18  s a e on e au on y 0 e OIa lecessana, ' " . . . 
th ffi '  I f t' G k R b '  h . f I recess reglstermg W Ith the auxIhary recess m the body 

e 0 CIa paper 0 LI e ree - o u man 18 opnc 0 tll ' . . . 
C b '  S th H tl t . t k bl 

of e cou plIng, the h ead of the thill Iron bemg held 
arause es, In ou · ungary, la unmIS a a e I '  th ff d d b  t' . .  

'd  f th t 
f 

t h 
1 

b d' d 
m e space a or e Y Lle t wo recesses, and Its shank 

eVI ence 0 e ar 0 ypograp y las een Iscovere , . ,  
tl  ' \' B . . D '  ld . h avmg free movement m a vertI cal recess in the front 

among . Ie rUins 0 ersov Ia, In aCIa, an 0 provm ce h b '  . 
t bl'  h d I b th ' t ' R t of t e ody of the couplIng. The block is held from 

es a IS e as a co ony y e VIC  orlOllS omans on er-
ritory then acquired by them. The discovery is attribut-
ed to the architect and arch reulogist Adrian Diaconu,  
w h o, i t  is  said, found evidence of the use even of mov-
able type by the Romans at this colon y, an d particu-
larly by those of th e fourth legion, Flavia Felix. Two 
members of th e Buch arest Scientific Academy confirm 
Diaco n u's opinion, having exami n ed the evidence and 
declared the discovery to be of the utmost import­
ance. 

If these facts be really true, th e honor of inventing 
typograph y  will n o  longer reside with the German s 
nor with t.he Itali an s, who attrib uted the discovery to 
Panfilio Castaldi.  

. . .  � .  
A Northern Scientific Expedition. 

The steamer Portia sailed from Brooklyn June 22 

/ 

carrying an expedition under Emil Diebitsch which BYRNE'S THILL COUPLING. 

will proceed to Li eut. Peary's h eadquarters in North 
Greenland and will bring him and his  sm all party of lateral movemen t by spring-pressed bolts, at the bot­
explorers h ome. The relief party is com posed of Prof. tom and back, and to prevent rattling a packing of 
Rollin D, Salsbury, of Chicago Univer�ity. Theodore rubber may be placed on the head of the thill  iron, to 
Le Boutillier, of Philadelphia, Joh n  E. Walsh, of I be held in place by the block or by a thin iron fitting 
Washin gton, and Prof. L. L. Dyche, of the Kansas the back end of the shaft, and with each end turned 
State University. back over the block. 
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IMPROVED REPEATING PISTOL. 

We have described at various times automatic 
military arms, like the Maxim gun, automatic rifles to 
be used from the shoulder, like the Rees magazine 
rifle, and now comes an automatic pistol, which ex· 
tracts the cartridge case, inserts a new cartridge and 
compresses the striker spring, by the force of the recoil. 
Of course, it cannot be kept in action for an indefinite 
period, like the Maxim gun, as the supply of cartridges 
is limited to eight. Up to this number, however, it 
can be fired as fast as the trigger can be puUed, and 
that without the disturbing effect that arises in a re-

FIG. 1. 

FIG. 2. 
THE BORCHARDT REPEATING PISTOL. 

vol vel' from the exertion t:f having to rotate the cham­
bers and com press the spring each time. 

The Borchardt repeating pistol is manufactured by 
Messrs. Ludwig Loewe & Company of Berlin. As 
shown by the illustrations, it departs considerably 
from the usual form of such a weapon, the stock being 
continued backward to provide for the repeating 
mechanism. The cartridges are contained in the grip, 
and as they are fired there is no perceptible difference 
in the balance of the weapon. The barrel (Figs. 1, 2, 
and 11) is 0(, considerable length, and is capable of 
sliding in guides in the grip 3 (Figs. 4 and,11), together 
with the receiver 34 (Fig. 11). The breech block 41 is 
guided in the receiver by means of two ribs, and is 
held up firm against the force of the explosion of the 
charge by means of two lfnks 47 and 49 (Figs. 4, 7, 
and 11), which at the time of firing are in line. The 
link 47 is pivoted to the breech 
block, and the link 49 to the re­
ceiver. When a cartridge is fired, 
the barrel is forced backward by 
the recoil, the receiver, the breech 
block, and the two links all moving 
together, the parts being in the po­
sitions shown in Figs. 3 to 5. But 
after a very short motion the roller· 
52 (Figs. 4, 7, and 11) strikes the 
curved path 19, whereupon the two 
links are brought into the toggle 
joint position shown in Fig. 9, and 
the breech block 41 is drawn clear 
back from the barrel. In going 
back it takes the empty shell with 
it, by means of the extractor, until 
the shell stril{es the ejector 14 and 
is thrown out. The top cartridge 
in the magazine is held by the feed­
ing spring 68 to 71 (Figs. 10 and 11), 
ready to be inserted into the cham­
ber on the return of the breech 
piece. The lips at the mouth of the 
magazine allow the base of the top 
cartridge to project a little into the 
path of the breech block, whose re­
turn is effected by the springs 31 
and 17. The former is fixed to a 
pin in the grip at one end, and is 
pivoted to the link 49 at the other 
end (Fig. 8), while the spring 17 
limits the movement of the link 49. 
The effect of these two springs is to 

2 

move the parts from the position shown in Fig. 7 to 
that in Fig. 8, immediately the back stroke is corn· 
pleted. 

We have thus seen how the breech is opened, the 
empty shell extracted, a fresh cartridge put in position 
and driven into the chamber, and the breech closed. 
It remains to be seen how the striker spring is com­
pressed and the lock cocked. The front end of the 
forward link 47 has, on the left side, a projecting nose, 
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whi�h draws back the firing bolt as soon as th� open­
ing of the breech takes place. The firing bolt 43 (Fig. 
3) is a hollow cylinder, with a projecting lug on one 
side, and a spiral spring 44 (Fig. 8) in its interior. This 
spring takes against the screw plug 42 which closes 
the rear opening of the breech block. The lug on the 
firing bolt is engaged by the nose of the sear 35. 
The trigger 10 moves in a circular 
groove in the side and forward of the 
grip. When it is pulled, the wedge­
shaped end presses the front arm of 
the sear in ward, and raises the nose of 
the sear arm sufficien tIl' to release the 
firing bolt. 

The movement of the breech block 
and links is so rapid that the finger 
cannot release the trigger before they 
have reloaded the pistol. There is, 
therefore, a special contrivance to 
prevent the whole eight cartridges 
being fired off in a second or so. In 
order that the sear may not strike 
solid against the still raised wedge­
shaped end of the trigger, a yielding 
pin 39 is fitted into the forward end 
of the sear. This pin rests on the spiral 
spring 40, and recedes when it strikes 
against the trigger, and after the trig­
ger has been released, snaps forward 
behind the wedge-shaptd end of the 
latter, so that the firing can be re­
peated. 

The cartridges, eight in number, are 

FIG. 5. 

FIG. 7. 

up the valley, and are in Hartford as well as in this 
city. The damage done in the famous elms of New 
Haven, the Elm City, is melancholy to contemplate. 
The trees are as brown as in the last of fall, and no 
work has as yet been done to stop the despoilment 
Last week the city council determined to take mea 
ures against the pest. Most of the mischief for this 

FIG 3 

FIG. 6. 

contained within a case 61 to 67, 
which is pushed up into the hollow 
grip, and snapped there by the spring 
8. This case can be withdrawn at any 
time to see how many remain. Spare 
cases can, of course, be carried to ex­
pedite the loading in the heat of bat· 
tIe. The spring 8 also secures the 
"safety" 7 in both positions. This 
latter is fitted into vertical grooves in 
the side of the grip. When pushed 
npward by the thumb, it locks the 
sear and trigger, and prevents every 
motion of the mechanism. 

� (7- · · · .. ·1. 

9�J 
FIG. 9. 

o 
Fig. 2 shows the method of intro-

ducing the first cartrid�-into the chamber. The grip 
is held in the right hand, and the knob on the link 49 
drawn back by the left hand until the breech block is 
past the base of the top cartridge. The breech block is 
then allowed to return, pushing the cartridge before it. 
The pistol is now loaded and cocked, and if it is not to 
be fired immediately, the •• safety" must be pushed up­
ward to prevent accident. For our illustrations and the 
foregoing particulars we are indebted to Engineering. 

.,.,. 

The Ehn Leaf Beetle In New Ellgland. 
The advance of the elm leaf beetle into New England 
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THE BORCHARDT REPEA�ING PISTOL. 

has been extremely rapid. When attention was first 
called to their probable advent a month ago, the 
entomologists had I,lOt evidence that there was one in 
New England, but they had probably then begun 
their visitations, and about a fortnight ago they were 
reported in full force in several towns in Connecticut 
and western Massachusetts. Stamford, Milford, Bridge­
port, and other towns along Long Island Sound have 
been ravaged, and from New Haven they have come 

THE BORCHARDT REPEATING PISTOL. 

year had been done, and that will be the case almost 
everywhere, though perhaps in this city' we may have 
begun in time to save most of our trees. A few weeks 
ago the State Agricultural School at Mansfield, Conn., 
published full directions for the meeting of the elm 
leaf beetle at the outset. Prof. C. D. Woods said: 

"The easiest way to destroy the beetles and prevent 
to a considerable extent their ravages another season 
is to treat the ground around the base of the trees for 
a distance of several yards with strong kerosene emul­
sion. This will not help the trees this season, but if 
all the pupre at the surface of the ground are destroy-

�$Z 

59 <lJ 51 

ed, and jf this is done under all the 
trees in a given town, there will 
be no beetles to lay eggs next sea­
son. 

"Unless pupre are destroyed now 
the only way to protect the ellll:'; 
next year will be by the expensive 
and somewhat difficult method of 
spraying with Paris green or Lon­
don purple. The kerosene emul­
sion is best prepared in this way: 
Soft soap, one quart; kerosene, one 
pint; water, six quarts. Warm the 
soap until it becomes liquefied. 
Remove from near· fire, add the 
kerosene, and agitate rapidly with 
a force pump for five to ten minutes 
until it becomes a homogeneous 
creamy mass from which the kero­
sene will not separate on standing . 
Add the water and thoroughly mix, 
when the emulsion will have the 
appearance of milk. This should 
be applied near the trees at two or 
three different times in sufficient 
quantities to thoroughly saturate 
the surface of the ground. A force 
pump with spraying nozzle or a 
watering pot with rose can be used 
to apply the emulsion." 

The Elm City authorities began 
their tardy work Saturday by 
pumping the kerosene emulsion 
into the tops of the elms. 

In many places in Massachusetts the old protection 
against the canker worm is brought into play, the 
same which was us�d a score or more years ago al.l 
over Boston, every tree on the Common being. then 
belted with tin bands, drawn taut about the tree 
trunks with their projecting, crumpled edges bent 
downward, and a gutter kept filled with kerosene to 
receive the larvre as they cr�wl up.-Springfield Re­
publican, July 22. 
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(Sl,onesponbence. 
Safety Device. Wanted. 

To the Editor of the SCIENTIFIC AMERICAN : 
The loss of life from runa way accidents in this coun­

try mou nts up to the hundreds yearly. so that very 
many people, es pecially women, fear to ride or dri ve. 
The best of horses are timid among steam cars, trolley 
lin es, bicycles, and the thousand and one things one 
meets nowadays on our roads. Oannot some of your 
inventors design a safety brake that will stop the crazy 
beast, or a device to detach him from the vehicle and 
let h i m  go headlong by himself. or blinders to blind 
him, or a th roat latch to choke him 'l 

There is money. and a good deal of it, to be made by 
a good, elJective device of some kind for this pn rpose. 

WM. H. HIGBEE. 
N e w  York, J uly 19, 1895. 

Science Note .. 

Molybdenum. -Mr. Moissan recently reported the 
results of his researches on molybdenum to the French 
Academy of Sciences. He fused the metal easily and 
in great purity in the electric furnace. Its density is 
9. It is a metal as malleable as iron, is easily filed 
and polished, can be forged when heated, and 
scratches neither I?lass nOlO quartz. Being very free 
from carbon and silicon, it does not oxidize in air un­
less at a dull red heat. and can be preserved for days 
in water without chemical change. In the presence of 
air, it becomes covered with an iridescent film like 
steel. When heated with carbon, i t  form s  a steel 
much harder than pure molybdenum. It will be use­
ful in the purification of Bessemer steel as a substitute 
for manganese, since the compound, being volatile, 
wil l  not mix with the slag. 

Boiler Incrustation. -Mr. G. Lievin, says Le Genie 
C ivil, has just pointed out to the Academy of Sciences 
the property tha.t crude petroleum p6"ssesses of pre­
venting incrustation in steam boilel'l!. The Comptes 
Rendus publish merely the following extract from a 
stu d y  that evidently interests the Academy but slight­
ly, and that might better bave been submitted to the 
Society of Civil Engineers or the Society of Encourage­
ment : 

.. We add a few cans of crude petroleum to our feed 
water, and never have had any new incrustatioll s. 
The deposit of mud that sometimes forms in the 
boilers is expelled at the close of work through the 
mud cock at the bottom, when the pressure of the 
steam is not so strong. " 

Toxicity of the Fl uorides. -Th ere is no doubt, says 
the Pharmaceutische Centralh alle, th at the fluorides 
will soon find extensive application both as preserv­
ing agents for food and as antiseptic medicines. Their 
progress seems only to be checked by the fears en­
tertained of their poisonous nature. Experiments 
made with ani mals, however. show that they can 
take immense quantities of fluorides wit h perfect 
impunity, and, even after continued use, no poi�onous 
elJects result. Tappeiner finds that although sodium 
fluoride is  more poisonous than other alkaline salts, 
it would be necessary for an animal of one thousand 
pounds weight to swallow at least one thousand liters 
(beer refnse t) per day before toxic effects wou l d  en­
sue. He estim ates that a fatal dose would h ave to 
consist of 0'5 kilo. to each kilo. of body weight. 
Goats and d ogs h ave also been experimented upon 
and given daily for three months from 0 '3 to 0 '5 
gramDle of sod ium fluoride with their food without 
being an y the worse for their experience. In the case 
of the former. the milk was even not in the least af­
fected. The elJects produced on h uman beings seem, 
however, m uch less favorable. Mr. A. G. B loxam pur­
posely con sumed a pi rce of salmon which had been 
lyi ng for three months in a five per cent solution of 
sod i um fluoride. A fter eating, SalivatIon set in at 
once, follo wed by SIckness and diarrhma. and in the 
night the c irculation became very slow. He estimates 
that the quantity of sodium fluoride consumed 
amounted to about 5 '0 grammes. 

Musk.-The odor of musk is very widely diffused in 
nature, both in the vegetable and animal kingdoms. 
Of the former may be instanced the com mon musk 
plant Mimulns m oschatu8, Dougi. ) and the seeds of 
the Abdmosch us mosch atus, Medii, HIbiscus moscha­
tus, Lin. , wh ich are employed by the French under 
the naDle of ambrette as a su bstitute for animal musk. 
In the animal kingdom there are several pervaded 
with the Dl u sky odor among i nsects, quadruped s and 
reptiles; but for com mercial purposes musk .s solely 
obtained from the male of the musk deer (Moschus 
IlIoschiferus). 

This strong perfume is in  demand ail over the world. 
The C hinese have known it for many ages, bordering 
as their empire does ou Thibet and Siberia. They call 
it che-kiang, .. che" being the name of the animal, 
and •• kiang" meaning perfum e. 

The musk deer lives in Thi bet, Yunnan. Sze-tch uan, 
and more sparsely in Pielschi-li, or Ch ili, N orth China. 
Manch uria also furnishes it. The princip!IJ depot of 
the mUl!ik trade is the city of Tachien-lu. In about 80" 
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north latitudp" west of the province of Sza-chwan. 
Thi bet and Annam are the principal musk-producing 
districts. Sil ungchan, in Kwangsi, and W utingchan, 
in Y unnan, are probably the chief markets for the 
m101.sk sh ipped from Canton. 

Mr. R. Lydekker contributed a paper to t.he J our­
nal of  the Royal Asiatic Society of Ben gal, in 1880, 
stating th at the m usk deer there was of common oc­
currence. and probably extended north of that district 
in most of the open countries up to Thibet, and thence 
across or round the Gobi desert into Siberia. There 
are two com mercial kinds of musk, the Tonquin of 
Thibet, received chiefly from China, and the Cabar­
d i n e  or Siberian, from India. As the interior or In-

r AUGUST 3, 18c}S· 
Bolts for heavy plates now weigh 150 lb. each and are 
troublesome and expensive to put in place. A bolt 
prepared by th e Board, consisting of Naval Construc­
tors Stah l and Capps and Professor Alger, is  greatly 
reduced in length and weighs 50 lb. less than the 
larger size. The total weight saved on these bolts in 
fitting armor plate to a ship would average about 25 
tons-a saving the authorities are anxious to make. 
Bolts of this size will  be arranged at the Ind ian Head 
provin g grounds to hold armor to backing and w ill be 
fired at. The result of this .experi ment will develop 
the size of bolt to be used in fitting armor on the new 
battleships. 

• t e ,  • 
dian consumption is not taken into accou nt, probably The Sheathing of Iron Ship .. 

20.000 deer are actually ki l led, male and female. In The most economical and d urable method of sheath­
some ad ult males the pod will contai n over 2 ou nces, ing ships to prevent fouling is a subject of great inter­
b ut an ounce may be taken as the usual average. est to all, and a most val uable colltribntion on the sub· 
Many of the deer killed when young will only aver- j ect, from the experience of the Ad m i ralty, h as been 
age, all roun d, hal f an ounce. In most of the hill communicated to the Institution of N aval Architects 
states of I ndia, the musk deer is considered a royal by Sir William White. 
property, and the rajahs keep m en purposely to h u n t  The only records available up to the present time h ave 
it. Thfl Cabardine musk, which is inferior to t h e  been those contri buted by the late Mr. Grantham, in 
Tonquin, is be lieved to be obtained from a species of 1869. chiefly based upon experIence gain ed with the 
m usk deer called " Kubaya, " probably Moschus Sibe- composite ships of the m ercantile marine. In the 
1'icus. Royal Navy wood h ad been largely-indeed, chiefly-

The H ydrogen Wall in Electrolysis. -To obtain a used in the construction of various classes of unarmor­
greater efficiency in the reduction of the highly electro- ed vessels. The information now given is essen tially 
positive metals, s u c h  as potas!'i um,  from aqueous solu- as regards the beh avior of sheathing applied to com· 
tion8, Mr. L. Pyke, at the recent Royal Society soiree, ple te iron or Rteel h u ll s, and as this has been practical­
showed t h e  " hydrogen wall ." He prod uced an amal· ly outside mercantile experience, the procedure has 
gam of the metal under reduction by placing the mer- been necessarily experimental in the navy to a large 
cury cathode in a porous vessel.  T h e  amalgam is in extent. 
its richest condition at the top of the porous vessel, Th ere has been considerable divergence of opinion 
which is  the part furthest removed from the liquid. as to the best metallic sheathing" to be used on iron 
The precise action of the device is said to be the pre- and steel sh ips. The advocates of copper and zinc 
vention of the liberation of hydrogen at the electroly- respectively had each strong points to urge : galvanic 
tic contact surface. action between iron and steel and copper, in w hich 

Electricity in the Bessemer Process. -What may turn the former would be t.he sulJerers, was feared, w here· 
out to be one of the greatest invention s of the age was as it was pointed o u t  that zinc in its relatively electri­
recently tested at the Homestead Steel Works and cal position to iron an d steel would practically protect 
proved very successful It was the test of a plan for the latter. Under the test of ex perience z inc, though 
reheating steel by electricity under the Bessemer pro- protecti n g  the iron and steel, has failed to recommend 
cess. Steel men have tried to solve t he problem of itself as a material that would m aintain a elean bot­
preventing the chilling, but all have failed. Mr. C. M. tom. The formation of i nsol u ble salts on the zinc, by 
Sch wab, manager of the Homestead plant, and M r. A. the action o f  the sea water. soon causes serious rough­
C. Din key, h ead electrician, recently put their minds ness on the bottom and tends to fouling . 
to work on a plan to obviate the difficulty by the On the wh ole the conclusion has been arrived at 
use of electricity. A heat th ere was allowed to be- that the extra expense of external copper sheathing, 
come somewhat " cold, "  and the electricity was intro- as com pared with zinc, is more than repaid on su bse­
duced. The effect was st.artling. T h e  molten steel, . quent service by econom y of coal and maintenance of 
about t wenty tons, that was lying dead in the ladle, speed. What remains t h en is to find the most dural;>le 
i m m ediately began to boil, and in a few min utes and economical way of mounting such copper sheathing 
reached a white h eat. The blaze ascended several feet on i ron or steel ilmlls, and to neutralize the tendency 
above the ladle and was of blinding i nten !lity. The to destructi ve galvanic action upon the iron or steel. 
steel was poured, but over a dozen workmen had their It was first attem pted to produce these results by lay­
eyes burr:: ed badly. ing t wo skins of wood planking bet ween the iron skin 

Sources of Colors. -An interesting enumeration has and the copper, the i nner planking being attached by 
been made by somebod y and publ ished in a technical through bolts to the iron skin and the outer planki n g  
journal o f  the sources o f  color. From this i t  appears t o  t h e  inner by brass scre w bolts passing in to, b u t  not 
that the cochineal insects furnish the gorgeous car- intended to pass through, the i nner layer. 
m i ne, crimson, scarlet carmine and purple lakes ; t he T his arrangement h as not, however, given satis­
cuttlefish gives sepia, that is, the inky fluid which the factory results fO far as our navy is con cerued, the 
fish discharges i n  order to render the water opaque planking having been permeated by the sea water and 
when attacked ; the Indian yellow comes from the electrical con t i n uity w it h  corrosion baving been set up. 
call1el ; i vory chi ps produce the ivory black and bone Sir William White, after full  consid erat ion, has laid 
black ; the exquisite Prussian blue comes frolll fUEling dow n the principles of what he belie ves to be the lllOSt 
horse hoofs and other refuse animal matter with im- elJective system as fol lows : 
pure potassium carbonat.e : varinus lakes are deri ved 1. The adoption of such a thickness of single plank 
from roots, barks and gums ; blue b lack comes from sheathing as will  admit of thorough calking. The 
the charcoal of th e vine stock ; T urkey red is made mean finished thickness of teak accepted is 4 inches 
from the madder plant, which gro ws in Hindostan ; for large ships and 3% for the smaller classes. 2. T h e  
t h e  yellow sap o f  a Siam tree prod uces gamboge ; r a w  use o f  naval brass bolts a n d  nuts w i t h  their points 
sienna is the n atural earth from t h e  neigh borhood of scre wed through the skin plating and w ith t h i n  plate 
Sienna, Italy : raw um ber is an earth found near Um- washers fitted underneath the n uts. 3. The thoro ngh 
bria and burned ; India ink is mad e from burned cam- water testin g of the skin plating before pian king is  
phor : mastic is made from the gum of the mastic tree, worked. 4 .  The most careful fitting of the p lanks, the 
which grows in the Grecian Arc h ipelago : bister is the coati ng of all faying s urfaces with suitable com po­
soot of wood ashes : very tittle real ultramarine ob · sit ions, and subsequent injection of com position after 
tained from the precious lapis lazuli, is  found in the t h e  plankh; g is in place. 5. The usp of hempen grom­
market : the ChIDese white is zinc, scarlet is iodide of mets steeped in red lead under bolt h eads and plate 
mercury. and vermilion i s  from the quicksilver ore wash ers. 
cinnahar. SIX years' experience has fairly shown that such a 

• t . ,  • 
Armor Test •• 

Orders have been sent to t h e  N orfOlk Navy Y ard to 
prepare a section of the s ide of a ship, which. when 
completed, will be shipped to the Ind ian Head prov­
mg grounds. where a 14 in. ballistic plate, representing 
a group of armor for the sides of the battlesh i p  Iowa, 
will be fitted to it. This struct ure w i ll be exactly sim i ­
l a r  to the spction o f  the s ide o f  a vessel. It will be 
fired at with a 12 in. gun first, to try th e armor for 
acceptan ce, and if the plate passes the ballistic test, it 
will be fired at with a 13 in. gun to obtain the effect 
such an impact will ha v� on a vessefs sid e. Heretofore 
the kno wledge of the department regarding the action 
of projectiles on ships sides has been largely th eoreti· 
cal, the actual experience being confined to the results 
obtained from the impact of proj ectiles on plates fitted 
to 36 in. of "oUd oak backing. Another interestmg 
experiment will be made wit h  armor plate bolts to 
ascertain whether or not it is feasible to shorten them. 

sheathing is satisfactory and practIca l l v  watertight. '
The skID 

'
when so s heathed may be practically reduced 

in thickne�s as com pared with an unsheat hed hull, 
and the minimum of planki ng is  requ ired. In case of 
inj nry the single planking is easily and cheaply re­
moved for repairs. 

Careful  observations in the Royal Navy in E uropean 
waters h ave shown that after fi ve or six months afloat 
unsheathed shipS have required 20 to 25 per cent more 
power to maintain ordinary crnising speeds than when 
c lean, and after ten to twelve months this IDcrease of 
power required would amount to from 40 to 50 per 
cent. 

For vessels, th erefore, that have to keep the sea for 
twelve months WIth out dock ing, the conclusion is 
irresistible that they m ust be sheathed to maintain 
t h eir speed efficiency, and that the �aving in d ocking 
and cl eaning expenses an d in fuel m ust be a handsome 
ret urn on the extra expense of sheathing. -Marine En­
gineer. 
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TRE AVONDALE MARBLE COMPANY'S NEW CRANE. 

There is now in operation in the quarries of the 
Avondale Marble Com pany, at Avondale, Pa. , w hat is 
perh aps th e  largest derrick yet erected, and the most 
powerful in lifting capacity. This d errick covers a cir­

cle 160 feet in d iameter, and can raise or place 100 tons 

straight lift at any point withi n  this circle. It is ope­

rated entirel y by stearn power, the boom, 
as well as the load, being raised and low­
ered and the derrif'k rotated on its cent ers 
by th is m eans; and these three motions 
are entirely inde pendent of each other, 
or can all of them be operated at the same 
t im e. 

The power is applied from a large cap­
stan especially constructed for th e pur­
p ose, a view of w h ich is shown in one of 
our illus trations. The mai n shaft of this 
capstan is directly connec ted with the 
shaft of a 40 h orse power stationary en­
gine, t h e  capstan shaft bearing at certain 
points paper friction pulleys. T h e  w in d­
i n g  drums are set in mot ion by band 
w h eels being brought to bear against 
these pulleys by mean s  of cam boxes, 
operated by t h e  different levers in front 
of the machine, and the sh afts of these 
band wheels bei n g  suitably geared to the 
winding dru ms. The main hoisting drum 
is geared to l ift its full load (40 tons sin­
gle l ine) at a speed of 12 feet per m inute, 
and for light loads up to 10 ton s  single 
line, by Illeans of a dutch, the speed can 
be changed to 48 feet per minute. The 
boom h oist is geared to a speed of 70 feet 
per minu te, and nsing seven parts of rope 
between mast an d boo m ,  raises the boom 
with full load at rate  of 10 feet per m in­
ute. T h e  turning drnm rotates the der­
rick-by means of a large bull  wh eel 12 
feet i n  diameter at the base of the m ast 
-at the rate of one complete re vol u t ion 
or the derrick i n  three minntes. The 
main hoisting rope runs d irectl y  from the 
capstan around a sheave in the foot 
block, through the center of m ast, over 
another sheave turning on sam e  pin as 
boom socket, and directly up th e boom to 
the boom cap, pas�i ng over several trol­
leys on th e way, and t h ence over the 
sheave in outer end of boom to the load. 

The boom fall runs back from the cap­
stan to a snatch block at the side of the 
quany, thence over the capstan h onse to 
the top of the Illast, through center of 
mast to sh eave in boom h ead, and th ence th rough the 
two triple blocks to the boom end. By' t h is m ethod 
the derrick can make a full revolution without t wist­
ing the two ropes, as in the old method of having both 
ropes enter th e foot of mast, besid es h aving many 
other ad vantages, w h ich will be apparent to any one ac­
quain ted practically with the use of old style derricks. 

Another point worthy of note is that all sh eaves 
turn on pins in main castings, and the timbers are 
practically uncut, ad ding greatly to their strength and 

durability. T h i s  is rend ered practicable at the  onter 
end of boom by an ingenious arrangement called a 
" follower, "  which keeps the m ai n  h oisting rope on the 
sheave in any position ; this con sists of two iron spool s  
hetween which th e rope passes as i t  leaves t h e  
sh eave, which spools t u rn 
on pins, and whic h  pins in 
t u rn are fastened in one 
end of arms,  the outer end 
of w h ich arllls are fastened 
back to the ends of the 
sheave pins. 

One of our ill u stration s  

shows the d errick li fting a 
large plat form, and gives 
a good idea of t h e  method 
of rigging an d the style of 
castings used. 

The guy cap rests on 
small bearings, all sheaves 
are ph osp h or bronze bus h ­
ed ,  the ro pes leadi n g  fmm 
m ast to capstan pa�s over 
"rolleys, keepi ng them off 
the q uarry bnttom, the 
turni n g  rope, by a special 
appliance, is  " gath ered " 
as it leaves the bull w h eel 
and let down to same level 
as the other transmission 
ropes, so t h at they all run 
through the same rope­
way, an d  everyth ing done 
that exper ience could sug­
gest to make this derrick 
th e most complete and 
d urable, as well as the 
largest of its kind. Some 

J c ieutific �mtticau. 
idea of the size of the derric k  can be obtained 
from the following figures : Length of the mast , 105 
feet 6 i nches ; length of boom, 90 feet 6 inches ; mast, 
31 inches square at base, 26 inches diameter at top ; 
boom, 25 inches diameter at base and 21 inches at top; 
mast socket , 30 )4' inches diameter by 26 inches deep ; 
ma<'t hood , 24% inches diameter by 26 i n c h ef' d eep ; 

THE NEW CRANE, AVONDALE QUARRY. 

of the largest flat cars were necessary to transport 
them to the quarry. 

This derrick and capstan were erected for the Avon­
dale Marble Compan y, who recently discovered a val­
uable deposit of superior white marble i m mediately 
below their already extensive workings, from wh ich 
for a number of years t hey have been supplying ill 

large q uan tit. ies a high grade s tone for 
ordinary bui lding and heavy masoIl l  Y 
p urposes. Th e crane was put in for the 
purpose of deepening their present quar­
ry to the level of this marble and for 
working the l atter w h e n  reached . The 
timbers for th e derrick w ere furnished 
by MesHs. Holder & Smith , of South 
B rooklyn, the w ire rope and cable by 
M essrs. Joh n A. Roebling's Sons Com­
r a n y, of Trenton , N. J.,  and t h e  derrick 
(' a st in gs and capstan by M essrs. Smith, 
W h itcomb & Cook, of Barre, Vt. 

The d errick and capstan were erpcted 
by Messrs. Smith, Whitcomb & Cook 
u n d er the i m m ediate ch arge of th eir Mr. 
W. F_ Howland for t h e  d<!rrick and Mr. 
F. K K inney for th e capstan. 

e . • .  o 
A II Efficient V i l l age I m l) roVelll e n t  

S o c i e t y .  

South am pton, Long Island, h as a vil­
lage im provem ent society wel l  worth y  of 
imitat ion . The roads and lanes, as most 
of the wind i n g  streets are called, are kept 
in fiue condition and t h eir nam es, with 
the date of their opening, are placed 
w h ere " he that runs may read." Spots 

of special historical interest are also su it ­
ably marked. T h e  society h a s  done 
what it could to perpetuate some of the 
musical Indian names ; for instance, the 

pretty sh eet of water called by tho early 

settlers " Town Pond," is now " Agawam 
Lake." It extends from i'  Job's Lane, 
opened i n  1663," to the dUnes along the 
beach. The " D une Road," opened in 
1654, is lined on the shore ward side with 
the luxurious cottages of the New York 

people w h ose summer h omes are h ere. 
" Meetin g  House Lane " :eads around to 
the site of the original settlement, now 
covered by cultivated fields ; an am ple 
sign board shows where the first m eeting 
house stoo;:. 

Thus t as the improvement society 
made a drive abou t the beautiful old 
town a m eans of gatherin g  interesting 

boom socket, 24 inches diameter by 25Yz inches deep ; h istorical information. The thoughtfnl visitor can 
boom hood, 20 inches d iameter by 21�1 inch es deep, all hard ly fail  to w ish that many towns in our cou ntry 
inside measurements ; guy cap, 48 inches diameter ; whic h  have a past might have the outline given along 
guys (8), 1%, inches diameter, best galvanized rigging their streets after the manner of this first English 
cable ; main h oisting rope, 1)4 inc h es ; boom fal l, %' I settlem ent on Long Island. 
inch, and t urning rope, % inch d iameter, best crucible _ , • , • 
steel. A rm o r  Plate for RU8sia. 

Total length of wire rope in derrick is 5, 550 feet, The Bethlehem Iron Company has received a cable 
or over olle mile, the guys ro�one taking 3, 000 feet ; message from Lieut. J. F. Meigs, 'It St. Pe tersb urg, 
the castings for the derrick weigh ed over seven tons ; ann ouncin g  the acceptance by t h e  Russian government 
the large gear wheel on main h 0 isting drum of the of the first lot of armor plate on the iron company's 
capstan is 72 i n ches diameter by 8 in ches face : the contract with the imperial Russian marine. 
large band wheels, 4 feet in d iam eter by 14Yz inches The lot incl ud es about 700 tons of nickel steel armor 
face. that is not face h ardened. The ballist ic  pJate was 

The timbers are the best Oregon pine, and six tested on July 12. It weighs 23 tons and is 16 i nches 

CAPSTAN OF THE AVONDALE CRANE. 

thick, tapering to 8. It 

measures about 14 feet in 
length and 7p'!l'" feet in 
width.  T h e Bethleh e lll 
Iron Compan y was repre­
sented at t h e  test by Lie ut. 
Meigs. i ts  c h ief of ord­
nance. 

... � ... 
K r u sb i te. 

Krushite, th e new abra­
sive .material, consists of 
ch il led cast metal shot, 
varyin g  in size from that of 
clover seed to a mere pow­
der. The individual parti­
cles are said to be so hard , 
and at the same time so 
tough ,  that if one of t h em 
be struck on an an vil, t h e  
latter wi l l 'receive a dent. 
Krnshite is claimed to be 
tb ree times as e ffective per 
u n it of w eig h t  as t h e  sh arp­
est sand for sawing blocks 
of granite, polish ing, etc., 
an d  as a substitute for sand 
in the blast and for d ia­
mond drills in b 0 r i n g .  
Th e  wear on thp saw 
blade, or rubber, is  also 
saId to be considerably 
less. 
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HYDRAULIC CAISSON SINKING FOR FOUNDATION 
PIERS. 

Engineers will be interested in the method adopted 
in sinking caissons or cylinders through strata of 
earth to bed rock, for foundations of any superstruc­
ture, which we illustrate herewith, although the prin­
ciple is  not new. Piles have repeatedly been sun k in 
a similar way, that is, by forcing down to the bottom 
of the hollow pile a stream of water of sufficient 
quantity and force to wash out a cavity into which 
the pile may drop. Mr. William D'H. Washington, of 
this city, has applied this principle to sinking larger 
cylinders ; and in the preparation of the foundation s 
for a 16 story bnilding at Broad Street and Exchan o-e 
Place he has shown that it may be successfully do;e_ 

The character of the ground n ecessaril y  enters 
l argely into the successful use of the agency of watel' 
in sinking either piles or cylinders. At this point t h e  
ground was generally stiff, b u t  quicksands were liable 
to be met with. The build ing for 
which these cylind rical piles are llsed 
to facilitate putting down founda­
tions will weigh about 30,000 ton s  and 
occupy a pl o �  of land 88 by 150 feet. 
The bed rock, to which the cyl inders 
are being sunk, is 42 feet belo w the 
side walk, and 44 of these cylinders are 
employed, from 6 to 13 feet in diame­
ter each, and about 27 feet long­
the length required to reach bed 
rock from the cellar of the old build­
ing occu pying the site. 

The operation consists in sinkin g 
open steel cylinders by the use of 
water j ets issuing from hollow cast­
ings bolted to the bottom edge of 
the cylinders, the lower edges of the 
castings bei n g  sharp. The water is 
forced down to the j et openings 
through pipes on the inner edge of 
the cylinder, the outer ends of the 
pipes being connected by flexible 
tubes to valves in the main supply 
pipe from the pump. The cylinder 
sh own in our illustration was 10 feet 
in diameter, and as it sank additional 
segments were added until, at about 
28 feet, the lower edge rested upon 
th e bed rock. 

As will  be seen in our view, th e top 
of the cylinder is weighted, about 30 
tons having bl'en placed there to as­
sist in the sinking. As the ground 
at the bottom edge of the cylinder is 
softened and partially washed out, a 
current is e�tablished to the surface by 
the outer and inner surfaces of the 
cylinder, th us lubrici'.ting both sur­
faces as it were, and t h e  cylinder 
readily drops into the soft ooze. 

J titutifit �tuttitau. 
Coal Deposits 0.- Kaehemak Bay, Alaska. 

The arrival at this port of the American bark Theo­
bald, with a cargo of coal from Alaska, renews interest 
in Kach emak Bay, Cook's Inlet, in the northernmost 
part of that territory. This coal indicates its probable 
importance. Like all coals on this coast, it h as a con· 
siderable percentage of water, which, while agai nst it 
for coki ng, i.<l in its favor for other purposes. Tests, 
some of which were extended over a period of several 
month s. of the coal h ave demonstrated that it burns 
clean, is  remarkabl y  free f!'Oll1 soot and smoke, and 
has good heatillg q ualities : and while with a strong 
draught it will b u rn rapid ly, yet with a light draught it 
will  make a s trong and hot fire lasting for a considerable 
time. From all info rmation obtainable, it  seems not 
u n likely that this coal may aid in solving the pro blem 
of ch eap fnel s u p ply for use in  m anufactures, steam 
vessel s and some domestic purposes. 

These coal deposits embrace a territory of 300 sq uare 

[AUGUST 3, 1 895. 
Tuttle, who has spent many years in coal and gold 
mining, made a personal visit to th ese coal deposits in 
Alaska. He says this coal is desirable for grate and all 
kinds of domestic use, for which it takes ran k along­
side of Scotch splint, w h ile for manufacturi ng and 
general economic purposes these coals will be found 
among the best varieties brought to this market. 
Very little of the " Alaska splint " coal has been 
bro ught to San Francisco, and that was taken from 
t he outcropping of the vein, where it had become air­
"laked and devitalized by exposure to the elemen ts, 
It is thought that when the present compan y-the 
North Pacific Mining and Transportation Com pany­
sh all have extended its m ining operations farther into 
the formation, the quality of the coal produced will 
be still more desirabl e. While the IIi stance to the coal 
field s is relatively much farther in miles than to our 
present base of supplies in Washington and also in 
British Columbia, yet t h e  lesser expenses for mining, 

putting on vessels, and the absence of 
river tolls, harbor dues, towing, pilot­
ing, etc. , will enable the coal to be 
brought from Alaska at sufficiently 
low cost to warrant entering into com­
petition for the d emand of San Fran· 
cisco and the Cal i fornia coast, and will 
yield to the o wners a fair net profit. 

The annual report of the Geol ogical 
Survey is to hand ; speaking of the 
prod u ction of coal in Oalifornia dur­
ing the past year, the report says : 

" The total product in 1894 was 
67, 247 short ton s, of a spot val ue o f  
$155, 620. The d ecreasing tendency of 
coal prod uction in California noted in 
a preceding volume of the mineral re­
sources continued in 1894. The largest 
product in any one year was obtained 
in 1889, when it reached 121, 820 short 
tons. In onl y one other year d id it 
exceed 100,000 tons. This was i n  
1890. 

" California coals are of inferior 
q u ality, mostly lignite and high in 
moisture or ash, or both. They can, 
however, and do, to some extent, act 
as a balancing w heel in keeping prices 
for other coal at a reasonable figure. 
Consumers a.re wil ling to pay higher 
prices for better coal, but there is a 
limit beyond which it is found im­
politic to go, and California lignites 
would be found cheaper fuel, notwith­
standing their inferiori ty." 

This fact should be borne in mind 
by consumers i n  San Francisco, and 
encouragement s hould be given to the 
d evelopment of such mines as the 
State has. As it is,  prices for coal in 
San Francisco have materially de­
clined in the past few years. In 1890, 
En glish coal was selling at from $10 to 
$13 per ton. At the close of 1894 it 
was m uch cheaper. Such cheapening 
of fuel is of  great benefit to manufac­
turers. 

The cylinder is kept in a plumb po· 
sition by closing the water valves in the 
pipes leadi ng to th e lowest edge and 
allowing the flow to the higher edge 
to continue until the cylinder cuts its 
way and settles to a true vertical po­
sition, levels bei n g  constantly applied 
during the sin k ing. O bstacles like 
timbers have to be cut away, but 
bow lders may be generally got rid of 
by drivi ng a small pipe down to the 
obstacle and wash i n g  out a cavity by 
its side, into w hich it is  forced by the 
edge of the cylinder. The rapidity 
with which these cylinders have been 
put down is remarkable, one cylinder 
having been sunk 26 feet 6 inches in 
one and a half hours, and on another 
occasion when soft q uicksand was en­
countered a record of 10 feet in five 
minutes was made. The water pres­
sure in the pipes varies, according to 
the depth, from 25 to 150 pounds. 

HYDRAULIC CAISSON SINKING FOR FOUNDATION PIERS. 

It is true that the decline in 
value was original ly due to heavy im­
portations, chiefly in 1891, when the 
total receipts exceed ed those of the 
previous years by nearly half a million 
tons and resulted in a glutted market, 
but unless there sh ould be other re­
sources for consum ers to fall back 
upon, the present low rate will not be 
apt to continue. The statistics for 
1894 are as follows : Contra Costa 

County, total prod uction, 39, 200 sh ort 
tons ; Amador, Fresno and San 
Diego, 28,047 sh ort tons, m aking a 
tota l for the State of 67, 247 tons, 
valued at $155, 620. In 1893 the total 

The core of the cylin der is  su bsequently removed 
by digging in the ordinary way, and the cylinder filled 
with the usual concrete base and brick masonry. 

, • • • 

FROM th e action of sulph uric acid on the gas from 
cleveite, M. Deslandres has obtained in the extreme 
red of the spef·trum the third of the four lines in the 
solar spectrum that had not been found on the earth. 
This leaves only one permanent ray from the solar 
at mosphere, the green line, known as " the line of the 
crown," yet to be discovered in earthly substances. It 
proha b l y  belongs to some gas lighter than hydrogen. 

• • • • •  

IMPORTERS of sewing needles made in Germany are 
able to sell them in this market on a profit at fifteen 
cents per one th ousand needles. This is for the com­
mon quality. The better q u alities sell for from forty 
to sixty cents per thousand. At present there is no 
duty on needles, 

production was 72, 603 tons and the 
miles. They underlie that portion of the peninsula total value $167,555.-Min. and Sci. Press. 
bet ween Kachemak Bay and Cook's Inl et, How m uch , ' . I • 
of this is practically  available has not as yet been d e- 'VaterprooC Varn iMh. 

termined , but surveys and examination h ave shown ThiS formula for varnish is well adapted for the pro­
the existence of large qnantities. Eighteen veins have tection of prints on glass against humidity ; moreover, 
been exam ined, w hich vary ill thickness from a few it Keeps well. Here is the mode of preparation : 
inches to five and six feet. The coal in th ese veins White gum lac _ _  . .  _ _  . ' .  _ _  " . . . _ _  . . . . . . . _ _  . . . . . . . . . .  27 t0 32 parts. 

differs in quality, some being of sufficient thickness Borax . . . . - - . . . . . . .  - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 .. 

1 k· A h 
Carbonate of soda . . . . .  - - . . . . . . . . . . . . .  - - - - . .  , . . . . - - _ _  . 2 " 

and character to warrant profitab e w.or mg. s t e l Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . 1 t0 2  .. 
entire geologi cal formation of the coal deposits belongs Water. .  _ _  . . . . . . . . . . . . . . . . _ _  . . _ _  . " . . . . .  _ _  . _ _ _ _ _ _ _ _ _ _  320 " 

to the Miocene period, they are of a lign itic ch aracter, Dif'lsolve the borax and the carbonate in 160 parts of 
some being very frail, decom posing or cru mbli ng on I warm water, and place in the solution the gum lac, 
exposure to the atmosphere, while others are strong I which has been broken into small fragments. Place 
and highly carbonated and will stand shipment as on the fire the vessel containin g the mixture, and agi­
well as any coast coal. Owing to their peculiar local tate until the lac is dissolved. Allow to cool, filter, and 
conformation (dipping into th e moun tain at a decline afterward add the glycerine and the quantity of water 
of not m ore than two feet to t h e  mile), they can be necessary to complete the 320 parts. At the end of a 
mined at a comparatively smal l  cost, no shaft work or few hours a deposit is formed ; after filtration the 
heavy pum ping being required, obviating the need of liquid should have an amber-yellow color.-L'Amateur 
an expensive plant to be maintained. Mr. George R. Photographe. 
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THE RAWHIDE CANNON, 

A curious weapon , noth ing more nor less than a 
cannon ch iefly made of rawh ide, was subj ected to 
official tests on July 23 by the Ordnance Board of the 
Un ited States Army, at the proving grounds, San d y  
H ook. 

The gun consists of an inner tube of steel ,  around 
w h ich i s  wound strips of rawhide to a com bined thick­
ness proportionate to the  
intended charge w hich the  
g un is  to carry. '1' h e  ex­
terior of the ra w h ide is 
then inclosed in a sh el l of 
metal. The weapon when 
finished h as the general 
appearance of an ordinary 
cannon, but is rather more 
bulky. 

The i n  v e n t o I' of this 
curious piece of artillery is 
.Mr. Frederick Latulip, of 
Sy rae use, N, Y . ,  and he 
obtained a patent  for t h e  
in vent ion J une 26, 1894, 
from w h ich we take the 
fol l o wi ng descri pt ion : 

" Th e  pri n cipa l objects 
of the in vention are to 
cheapen and l ighten the 
construction of guns and 
gun barrels, and,  at the 
same time, to so  strengthen 
th e same that they will 
with stan d the ex plosive 
strain  of not only the u sual 
ch arge, but an unusual 
on e. 

A ind icates a c o r  e of 
steel or 0 t h e  I' suitable 
metal , properly bored, and 
provided with e x t  e r i o  r 
collars or ban d s, a, ar­
ranged at intervals th ere · 
on. These col lars or bands 
are cast integral w ith the 
core and serve to p re \'ent 
end wise m o vement of the 
raw h id e casing duri ng fir-

Ititutifit  �Uttritau. 
pression, an d, when filled eVEn with t h e  second step 
or depression, the wind in g is contin ued until both of 

said steps or depressi ons are fil led flush with the third 
step or depression , and so the winding continues until 
the breech is i ncasea flush with top of the first collar or 
band, a. After all of the spaces or seats and depres ­

sions are filled with t h e  spirally wou nd overlapping 
layers of rawhide the winding is continued the entire 

LOADING THE RAWHIDE CANNON. 

ing. The breech port i o n  of the core is  provided with leng t h of the gun u ntil the required thickness is ob· 
a series of step-like depressions , a .  tained, after which the gun is placed i n  a suitable lathe 

B ind icates a casi n g  of raw h i de s u rrounding the and the rawhide casi ng is  turned down to the desired 
core, and before being applied is  treated as follo ws, shape. Wh en turned down to the required shape a 
viz. : I take t h e  ordinary dried com mercia l ra w hides steel cap, C, h aving a groove or rabbet, c, is fitted 
and soak in water sufficiently to soften the hides and tigh tl y over the breech portion of the thus far con­
remove th e l ime therefrom .  The h ides are then wel l  structed gun, and a steel shell, D, conforming to the 

manner. Th ese layers are then soaked in a bath of 
flesh ed and split into thin layers in IWy well known I l iquid a m monia for from ten to fifteen min utes, after '*,d�. 
wh ich they are th orough ly  d ried anlt cut into strips of � 
the width desired for winding. The strips are then 
subjected to a bath consisting of a sol ution of sul­
phuric acid and water, in about the proportion of one 
part of acid to t h i rty -t wo of water, for about ten 
minutes. A bath of pure naphth a might be substi­
tuted for the sulph uric add one above m e nti oned with 
eq ual ly good res ults. T h e  effect of either o f  these 
bat h s is to cause a d rawing or exudation of the oi l or 
grease contained in the rawh ide strips. The result 
of th is treatment leaves the  strips, when they are 
dried, hard and tough like h orn , and possessing great 
strength . 

In winding the  strips around the core, cement 
is  first applied to both sur­
faces to cause th e succes­
sive overlapping layers to 
adh ere, and this applica­
tion of the ceme nt also 
serves to soften the raw­

h ide s u ffic ien tly to permit 
of easy and perfect wind­
ing ; and in winding, the 
spaces or seats bet ween 
the coll ars or bands are 
firs t filled. The strips are 
wound tightly around the 
core bet ween said points 
in spiral overlapping lay­
ers until the spaces or 
seats are filled flush with 
the tops of t h e  collars or 
bands, the cement, pres· 
Sllre and strai n causing 
the layers to adh e re firml y. 

After the spa('es or seats 
have been filled with the  
rawhide layers, the breech 
is then wound i n  a li ke 
manner. In winding the 
breech I com mence at the 
outer end and wind the 
strip around the core, till-
ing the first step or de-

taper of the for w ard portion of th e  gun is forced over 
the ra wh ide un til its inner end fits snu gly w i thin the 
groove or rabbet, c, of the cap, where they are seeu red 
together. The cap, a, is  provided with the usual tr'un-
nlons. 

I n  place of the shell, D, I may provide the rawh ide 
casing with a wire jacket, and instead of making the 

FIRING THE RAWHIDE CANNON. 

73 
core breech solid , as shown, I may make it with a 
screw - th readed opening closed by screw - threaded 
breech block. 

In constructing gun barrels I provide the core with 
the col lars or bands as in the larger gun, and wind the 
ra w h ide stri ps around th e said core in the same man­
ner, filling the spaces or seats first, and th en continu­
ing the winding u ntil the desired thickness is  reac hed. 

After bei n g  turned down, 
a shell is forced over the 
rawhide casing until it� 
inner end abuts agai nst 
the abu tment, to wh ich it  
is  brazed or sold ered. 

By' constructing g u n  s 
and gUll barrels as herein­
before descri bed, the ten­
dency to transverse and 
longitud i nal rupt ure is  re­
duced to a m i nimu m , as 
the rawhide gi ves the ne­
cessary tension to with­
stand the explosive strain 
of th e ehUl·ge. 

The principal claim i s  
for a g u n  having a metal­
lic core provided with re­
taining collars or uands, 
an inte l'lnediate casing of 
rawhide a n d  a metallic 
covering for said casing."  

We give herewith two 
photographic i llust ration s 
of t h e  new g u n  special ly 
taken for th e SCIENTIFIC 
Al\iERICAN, 0 1I e repre­
sents the loadin g of t h e  
gun, i n  t h e  oth er i t s  ap­
pearance at th e  m O l fient 
of firi ng. The New York 
Sun gives an excellent ac­
coun t  of the proceedin gs, 
from w h ich we abstract 
the fol l o w ing : 

T h e  cannon h eld  its own 
against  very severe tests. 
It successful ly w ithstood a 
pressure of 30. 369 pounds to 

th e  square inch , but the recoil after this  shot broke 
the trail of  t h e  gun carriage, and further tests were 
i mpossi ble, no other carriages being avai lable at t h e  
time. T h e  War De partment ordered the Ordnance 
Board to test the cannon carefu ll y. In Syracllse tbey 
have been fi ring the gun privately in an armory for a 
month past. 

The princi pal claims made for the gun are that it is 
only about h alf the  weight of an ord inary steel gun, 
th at i t  is j ust as d urable and m uch stronger than a 
steel gun,  and that any num bel' of shots can be fired 
from it in rapid suceession without heating it. 

The rawh i de gun used July 23 was n ot a very 

formid able affair. It was 5 feet 8 inches long and was 
of 2Yz i nches cali ber. It was m ounted on a most elab­
orate gun carriage, which Mr. Link , the assignee, in ' 
formed the board was made by the finest wago l l  
maker in Syracu se. T h e  gun weighs 456 pounds, and ,  
accord ing to t h e  diagram, i s  mad e u p  o f  layers of  steel, 
raw h ide, and eopper wire. The bore is of steel, %; of 
an inch thick at the m uzzle and lYz inehes thick at 
the breech. The rawh ide is 1 i nch i n  thickness at the 
m uzzle and 3 i nches in thick ness at the breech, 
and is cut in  4 inch strands. Around the whole is 

wrapped t wo layers of 
heavy copper wire. The 
gun looked stron g enough 
to s t a n  d an 0 r d i n  a r y 
charge, but not an officer 
present believed that there 
would be m uch more tllan 
a few bits of the carriage 
left after the first of the 
heavy tests h ad been made. 
Mr. Link thought other­
wise. He walked proudly 
around h i s  can non,  giving 
it affectionate pats every 
now and th en, and invit­
ing the officers to blaze 
away and " b ust her if you 

can." 
The officers smiled signi­

ficantly at each other, and 
Lieut. Ruggles was order­
ed to go ahead with the  
tests. T hose wh o  h ad at­
tended gun tests at th e 
proving groun d  before no­
ticed that th is  test was not 
to be made at the usual 
place. The gun had been 
hauled some distance in­
land, where there is a large 
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n umber of earth works, and had been placed about 
fifty yards in front of one of these huge piles of sand 
an d earth,  for rea son s which becamp apparent l ater. 

The work men at the proving ground didn't Eeem to 
li ke the work of loadi ng thp gun, because, since it. was 
built on th e old-fasb ionpd plan, they had to insert 
powder and balls in  the m uzzle and then drive th em 
h o m e  with a ramrod. All the modern guns are breech 
loaders, and t h e  m en at th€' provin g ground don't 
know m uch about any other kind of guns. 

purpose of insuring for it It wide circulation among 
those of lim ited means, the pu blishers agree to send 
the whole four volumes to any subscriber on recei pt 
of $2 and an agreement to pay $2 additional m onthly 
until the sum of $16, the price of the work, is paid. The 
work is  a valuable one, and by this method of sale it is 
placed w ithin the reach of t h ousands of persons who 
would otherwise be u nable to become its possessors. 

There was considerable disc ussion as to the amount 
of powder to be used in th e first test. Some of the 
officers wanted a h eavy test for a starter, their idea 
evid€'ntiy bei n g  to settle matters quickly. It was fi n­
ally decided to put a pound of ordinary powder i n  for 
a start, an d when all was in readiness three lanyardS 
were tied together so as to give the gunner plenty of 
opportunity to escape flying debris in the event of an 
accident. Then th e w hole force retreated behind the 
ban k of sand �o as to give tb e gun plenty of room. 

The gunner concluded that h e'd better get behind 
the b i l l ,  too, and so he secured auoth er lanyard to the 
al ready long line an d j oined the rest of the company. 
At the word he fired, and although everything 
seemed to h ave gone all rig h t, the officers didn't come 
ont from behind the h i l l  nntil the smoke h ad cleared. 

They seemed surpri�ed to see the gun intact. Mr. 
Link smiled whi le  the O rdnance Board h eld a consulta­
tion w ith Lieut. Ruggles, after w hich a pound and a 
h alf of musket powder was placed in the gun. Th e 
gage sh owed after the first shot that t h e  pressure had 
been 5,471 pounds to t he square inch, while after the 
second shot it registered 1 6, 840 pounds. The third 
shot, it was thought, would settle the cannon, and 
two pounds of po wder were used, but it didn't, though 
the gage showed a press ure of 26, 708 pounds to the 
square inch. The officers looked surprised, while Mr. 
Li uk in .his j oy got out his nerve tonic, took a drink, 
and then murm ured to the Sun reporter : 

" Ain't sh e a peach ?" 
There was nothing for t h e  boal'd to do but to go on 

with the tests, and they ordered Lieut. Rugglf's to 11:0 
on up to a pressure of 35. 000 po unds. In order to ob·· 
tain this pressure it was decided to use t wo balls, and 
while preparationR for the S30t were going on the m em­
bers of the Ord llance Board slowly with drew from the 
scene. Capt. Crozier found that he h ad some b usi · 
ness at h eadquarters, and Capt. Heath went up to 
give some inst ructions to a gang of men who were get· 
tin II: a 500 pounder ready for a test about half a mile 
away, w hile Major Phipps was sudd enly overcome with 
th i rst and started for the pump to get a drink. There 
was a rush for the sand bank w h en the gun was 
loaded, and when all hands were safely ensconced be­
hind it, the ('h arge was fired. It didn't ph ase the can­
non a bit, and it was still intact when the officers crept 
out from behind the sand bank again. The gage 
showed that the pressure with two balls had been only 
26, 345 pounds, and so it  was decided to use three balls 
and two pound s of quick rifle powder. 

Mr. Link looked a little bit anxious when this was an ­
nounced, bnt told the officers to go ah ead. T h e  pres·  
sure from this last shot was 30, 360 pounds to the square 
inch, and, thoulI:h the carri age gave way, th e gun 
stood it nobly. Mr. Lin k  went into ecstasies over it, 
while the officers looked a little disappointed. The 
members of the Ordnance Board came around after 
the last shot, and seemed very m uch surprised to find 
the cannon i ntact. They said there would have to be 
�ome m ore tests, and th ere were wicked gleams in their 
eyf'S as they said it, but al1 Mr. Link d i d  was to 
c h uckle and say : " Blaze away all you like. Th at's 
what sh e's h ere for. " 

The cannon was perfectly cool after every shot. The 
average recoil was about six feet. Maj or Phipps said 
after the test that th e gun to be of any use would 
h ave to be a breech loader. Mr. Link said th at he 
could build a b reech loader j ust as easily as a m uzzle 
loan er, and th at it would be j ust as good. The tests 
will be resumed in a few days. 

• • • • • 
The E n cyclopedic Dictio nary. 

The cheapening of books and all kinds of reading 
matter is one of the most di�tinctive features of t.he 
age, and as a consequence of the vastly increased 
range of suhjects brough t to the attention of the 
general read er, the ordinary dictionary does not nearly 
as well m eet the wants of the public as it did a gen­
eration or two ago. It seems to be demanded that the 
d ictionary shall be also encyclopedic in its character 
affordi n g  as eoncisely as p ossible a com pendium of th� 
world's knowled ge, but without occupying as m uch 
spa ce or costing as lII uch as would a large library. A 
dictionary of this class, recently brought out by the 
Syndicate Publishing Company, of No. 237 South 
Eighth Street, Philadelphi a, Pa. , is more fully de­
scribed in our ad vertising pages. The work i� con­
tained in four q uarto volu mes of 5, 357 pages and over 
3, 000 illustrations, having over 250, 000 word s and treat­
ing of more than 50, 000 subj ects. It forms in itself a 
library for the busy m an of affairs, the mechanic am­
bitious to advance hi mself i n his line, or the student or 
apprentice just making a beginning; and, for tlie 

. . . , .. 
Nat u ral History N otes. 

Feeding Habitp of Certain Birds. ·-Some interesting 
observations h ave recently been made by the chief of 
the Division of Ornithology of the Agricultural De­
partment concerning the habits of  birds that are sup­
posed to be enemies of the farmer. It  is said to h a ve 
been proved concl usively th at 95 per cent of the food 
of h awks, owls, crows, and blackbirds consi sts of 
animals an d insects that are far more dangerous t o  
agricul ture than are t h e  birds themselves. The ch arge 
against crows is that they eat corn and destroy eggs, 
poultry and wild birds. Examination shows that they 
eat noxious insects and destructive ani mals, and that 
although 25 per cent of their fooq is corn, it is m ostly 
waste corn picked up in the fall and winter. "With re­
gard to eggs, it was found that the shells were eaten to 
a very limited extent for the lime. Crows also eat an ts, 
beetles, caterpillars, bugs, flies, and grubs, which do 
much dam age. The cuckoos also are fo und t o  be 
very u seful bird s. 

The Upas rr ree. -Durin g h i s  recent st.ay in Java, 
Professor Wiesner ascertai ned some interesting par­
ticu lars with reference to t he celebrated Upas tree, 
Antiaris toxicaria. Con trary to the gen eral im pression 
that this tree is not unco mmon in Java and t h e  
Sunda Islands, a n  im pression mani fested by the state­
ments in the leadi ng text books, Professor Wiesn er 
learned that the origi n al speci men described by 
Leschenhault bas been felled, and in th e whole of 
Java there were but th ree individual trees belonging 
to the gen us and closely allied to A. toxicaria. Of 
these three trees one was found b y  Dr. Greshoff to be 
innocuous, and was therefore A .  innoxia, B l u me, a 
species supposed by many botanists to be only a va­
riety of A. toxicaria. The second trt.'e proved to be 
poisonous, one drop of the l atex bei ng sufficient to kill 
a dog; the third h a s  not been examined.  

The tree has, ho wever, been cultivated in the botani· 
cal garden, and there are now in the plantation at 
Tj ikomoh about seventy specimens. Neith er in t h e  
hotanical garden nor i n  the plantation could any ill 
effects be observed, e ven after a person having been 
for some time i n  the neigh borhood of the trees; so the 
accounts of the poisonous nature of the exhalations 
from it are much exaggerated.  Dr. B u rck has shown 
that the plant gives off no injurious vapors, and that 
th e latex is poisonous only when it passes through a 
wound into the hlood . 

Sensiti ve Movements of Plants. -Dr. J. M. Macfar­
lane publishes the results of a series of experiments 
on the effect of colored screens on the sensitive move­
ments of leaves (Oxalis stricta and several species of 
Cassia). He finds the exciting agen ts of the move­
m ents to be certain of the light rays. When sensitive 
plants are placed behind colored screens, the h.>aflets 
fold up as in the n yctitropic state, most stron gly u nder 
red, l ess so under yel low, only feebly or not at all 
under green light ; while under blue screen s th e leaflets 
remain open as in ordi nary daylight. In all cases n yc­
titropic movements are accelerated behind a red screen, 
not quite so strongly behind a yellow screen, whi l e  
behind a green screen t h e  movements practically coin· 
cide in time with those of exposed plants, and are 
beautifully regular in sequence; under blue light there is 
a distinct retardation of the normal nycti tropic period. 
U p  to 38° C. , or even 43° in SOllle species, heat rays ap­
pear to fail in I>ti m ulating the t issues. The general 
result of these experiments is that the h eat rays, the 
less refrangible rays, a n d  th e more refrangible rays, 
are all efficient up to a certain point in inciti n g  nycti­
tropic movements. Ora n�e, yellow, and green screen s 
to the proto plasm, whether in th e form of pigmented 
walls, pigmented cell sap, or chlorophyl, are of a pro­
tective character, and permit the normal functions to 
be carried on uni mpeded by th e inj urious action of 
th e m ore intense blue-violet rays. 

Poisonous Property of the S h rew Mouse. -Both in 
England and in Germany, popular tradition in rural 
districts attrib utes poisonons effects to the bite of t h e  
common shrew mouse. Scientific nat uralists h ave 
discredited this belief, but the recent observations of 
Reill Y St. Loup. publish ed in the Reyue des Sciences 
Naturelles, tend to sho w  th at this pop u lar reput ation 
for toxicity may not he groundless. He observed t hat 
cats were afraid of the ani m al,  and havil lll: captu r8d a 
specimen placea it in a cage wi th a com m on m ouse. 
The latter, alt h ough twice the size of the shrew, fled 
from its companion in fright, b ut ne verth eless was bit­
ten in the II''.:!: by its fellow priaoner. The bitten mouse 
speed il.y developed abnormal symp t oms,  and on re­
leasing it, its hi nd legs were found to be perfectly par­
alyzed. It was enveloped in cotton wool, but the nCo'xt 
mornin g  was found dead with out h aving moved frolll 
where it was placed. Considering that the wound 

caused by the bite of the shre w was very small, it 
would appear that the old tradi tion as to the poison­
ous pro perties of its bite, at least as regard s the 
domestic mo use, is well founded. 

Fecundation of Flowers by Insects. -Mr. H. G. Hub­
bard describes in Insect Life a new case of fec unda­
tion of flo wers by insects. It concerns a species of 
Philodendron, of the family of the Aroids, which is 
found in the Antilles. By its structure, the fl ower 
would seem especially adapted for direct fecundation 
were not the male organs tightly inclosed in the folds  
of the sp athe. T h e  fecundation is effected by coleop· 
tera of the gen u s  and species Macrostola lutea, which 
in pairs perforate the spathe, wh erein the female de­
posits her eggs at the apex of the spadix. The young 
soon h atch, and detaching the spathe from the spadix, 
allow the pollen to fall upon the female organs situated 
beneath . The entire interior of the flower i s  very 
h u m id, so that all the young are soon covered with a 
paste of pollen wh ich they carry to t h e  neighboring 
flowers after the flower h as open ed. Such open ing is 
due t o  the parent insects. The spores of fungi enter 
through the very s m all a perture m ade by the insects, 
a nd, develo ping, eat into the s path e, w h ich is also soon 
attacked by the larva of a. fly and by many other in­
sects. 

Amount of Light Favorable to Plants.-Herr J, 
Wiesner h a s  eome to the follo wing conclusions on this 
sub.iect : Those plants which, l i k e  Lemna, receive an 
unlimited alllount of light on all sides, do n ot produce 
a m aximulIl of organ i c  substances. In by far the 
greater n umber of plants the aUlount of ligh t absorbed 
is diminished by the form and position of the organs. 
In trees t h i s  a Ulount is reduced, in the peripheral por­
tion of the foliage, to one· h alf  or one-third, in the cell­
tral portion to as little as one-eightieth of the possi ble 
amount. of ligh t. All luxnriant vegetation is prod uced 
under conditions of comparati vely feeble, and espe­
cially of diffused, d aylight. Intense light is of no ad­
vantage to a plant growing in un favorable conditions, 
especially in poor dry soil. Although the act u al 
amount of l ight enj oyed by trees and shrubs is greater 
in tropical th an in temperate regions, yet in the latter 
the leaves of deciduous woody plant.s receive a m ore 
i n t ense l ight than t hose of the former at one partic ular 
period of the year, namely, at the commencement of 
the period of vegetation. 

The Color of Flowers.-Sch u bler has found that, out 
of a thousand flo weri<, 284 are white, 226 are yellow. 220 
are red, 141 are blue, 75 are violet, 36 are green, 12 are 
orange, 4 are brow�l, and 2 are black. 

White flowers oecome propo rtionally more n u mer­
ous in measure as one advances toward the north. 

Distribution of Marine Fishes.-Mr. Browne Goode, 
in a paper recently read before the Society of Biology, 
shows that the ideas admitted in regard to the distri­
bution of deep water fishes are erroneous. Contrary 
to the opinion nsually held ,  no separation in the hori­
zontal strata is possible. Nor is it a n y  m ore accurate 
to say that the m arine fauna of great depth s is the 
same for all parts of  the world. 

Th e application of the method of percentages leads 
Mr. Goode to distinguish 11 characteristic regioll s and 
2 subregions. These are as follows : (1) Northern At­
Ian tic ; (2) Eastern Atlantic with Mediterranean sub­
region ; (3) Virginian North western Atlantic with 
Mexican subregion ; (4) Sonth western Atlantic or Bra­
zilian region ; (5) Northern Pacific ; (6) Eastern Paci fic ; 
(7) Northwestern Pariti c ; (8) Polynesian ; (9) Zeland­
ian ; (10) Antarctic region ; (11) Indian region. 

... . .  J • 
Royalties. 

One of the inceutives for inventors to secure patent>' 
on their inventions is the possi bility that a han d some 
income m ay be derived therefrom in the shape of roy­
alties. In the art of ph otography, wh ere the manu· 
facture of sensitized dry plates on a large scale h a� 
come to be an exten sive i n d ustry, Ruccessful plate- coat­
ing nmchines command a good royalty. An item in 
th e English journal Optician states that Mr. B. .r. 
Ed wards rents out on royalty t wenty of his patented 
plate-coating machines at a yearly rent of $500 per ma­
c h ine. One com pany uses five of them. M r. Edward s 
was a photog-rapher, kn e w  the n eeds, and appl ied h i s  
inventive ingen uity, fi nally aceo mplishing a successful 
res ult. How m an y  th ousa.nds there must be, h aving 
Inventive talent, who could improve the mae h i nery in 
the lines of ind ustry they are familiar with, t o  the bet ­
terment of m ankind generally and themsel ves indi­
vidually. 

The example of MI'. Edwards is only one of m any, 
wh ere success is  attained in the inven tion of pradical 
and n eedfu l  im provements, and should inspire oth ers 
to make use of their inven tive talents. 

. . . � .  
A New A n th racite Vein. 

Anthracite coal in a vein four feet thick has been 
discovered on the Line Mountain, which bounds Sch u yl­
kill and Northum berland Counties. The vein is on 
the south side of the m ountai n, near Pitman, i n  th e 
former county. This is a surprise to coal experts, for 
it is five miles south of the Shamokin coal hasin,  and 
was believed to be outside the coal district. 
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A FLYING DORMOUSE. 

Among the animals in the last col1ection sent from 
Cameroons by the explorer George Zenker was a 
mammal of an entirely new species, a flying dormouse, 
to which the name Idiurus Zeukeri has been given . 
We publish herewith an engraving of this little ani· 
mal, for which we are indebted to our worthy contem­
porary, the lllustrirte Zeituug, and which shows plain· 
ly the membrane that extends around its body and 
enables it to fly or j ump from branch to branch. 
Such mem branes are well known among animals of cer· 
tain species. but it is distinguished by the peculiarities 
of its very long tail from all other mammals. In the cut 
the tail is shown �lightly curved, so that the under side 
can be seen. At the root of the tail th ere is the fold of 
skin,  behind which are fifteen oblique rows of little 
horny scales, three or four in each row, short bristles 
protrudinl< from among the scales. On the under side 
of the tail, aloIlg' the middle and the sides, are comb­
li ke hairs, and from the short, soft fur on thfl upper 
;:ide-from the root of the tail to the brush · like tip­
proj ect long upright hairs. No one k nows for what 
purpose this singularly shaped apparatus is intended, 
for as yet nothing is known of the life of the little crea­
ture. Nor is any thing known of its origin ; it has 
been called " flying dormouse," because it resembles 
this sl uggard in the shape of its body, its skull and its 
teeth ; b u t  its mem brane and the horny scales are 
similar to those of certain species of squirrels, and its 
skeleton s h o ws pec u l iarities possessed on l y  by the jer· 
boa. Probably the d ormouse, th e species of squ i rrels 
referred to, and th e j erboa 
are the last of a very large 
extinct family. 

. .  , 
Giant K l t p s  Cor Scien­

tific Pu rposes. 
Ten giant kites, all  on 

one string, will be flown, 
if possible, to  the height of 
two mile>, by the Weat,her 
B u r e a u authorities at 
Wash ington. T h i s ,  of 
course, would be rn a n y  
t i m e s  h i gher than any 
other kite has hitherto 
t r a v e l e d ,  the fam ous 
Edd y  kites (see i l lustration 
in SCIENTIFIC Al\IERICAN, 
Sept. 15, 1894) h a v i n g 
flow n  only 4. 000 feet, ac­
cording to latest reports. 

J t itutifit �tuttitJu. 
ed, but in form it will be a large, flat box, about a. foot 
in thickness, the light frame being covered with gold 
beaters' skin. It will be inflated with hydrogen gas, 
which would give to a kite of the di mensions of the 
present design and a foot thick a lifting force of th ree 
pounds. This would be sufficient to take the kite up, 
notwithstanding the general buoyancy offered by the 
wind currents.-Washington Star. 

• 1 • • • 
Why Our Boys Should be Taught Spanish. 

it is the manifest destiny of this country, sooner or 
later, to monopolize the great bulk of trade with South 
America, and one of the prime essentials to this de­
sired result is a thorough knowledge of the language 
spoken by her people, which, to a very great extent, is 
Spanish. But very little attention is paid in our in­
stitutions of l earning to teaching this language, and 
its need will be rnost seriously felt in commercia! cir­
cles within the next generation. Our able contempo· 
rary the Boston Journal of Commerce q uotes frorn the 
Ph iladelphia Record upon the subject of acquiring a 
knowledge of Spauish, in which the editor says : 

" Our cornmerce with the Central and South Ameri­
can republics is largely increasing every year. Even 
slo w-going Mexico is becoming alive to this fact, and is 
accordingly rnaki n g  an effort to ca.pture some of the 
com merce flittin g  hitherward and thitherward. She is 
actual l y  going so far as to listen to t h e  sch eme which 
is being advocated for the formation of a U  nited States 
of t h e  Latin·American republ ics of the central portion 
of the continen t-a con federation which, with Mexico 

75 
London's Pnenmatic System. 

Telegraphing over short distances-as within towns, 
for instance-is a very costly operation. It requires 
the same number of operators-one at each end-and 
the same number of instruments as for the longe�t dis­
tances. But compressed air will blow a telegraph form 
through a metal tube as far as t wo or three miles in as 
many minutes; and steam enginfls are used to compress 
the air by means of which the pneumatic tubes are 
worked. The engine room at the central office re­
sembles nothing so much as the engine room of a great 
steamship, except that the engines are on the " beam " 
principle, as being best suited to the peculiar work in 
wh ich they are engaged. They are magnificent speci­
mens of the engineer's craft, and have a stately ap­
pearance, due, in large measure, to their leisurely 
3troke as compared with the hurried action of the ma­
:ine or electric light engine. Night and day these en­
gines are employed in pumping air into, or exhausting 
it  out of, huge " containers, " which are connected with 
the tube room overh ead. There are no fewer than 
thirty-six pneumatic tubes radiating throughout the 
metropolis, b uried under the pavement among the gas 
and water pipes, and every now and then crossing the 
path of the telegraph wire, whose h andmaids they are. 
It is desired, say, to send a message from ::;t. Martin's 
Ie Grand to C h aring Cross. Here is a tube·like, felt­
covered box w hich will contain one or a dozen message 
forms at pleasu re. Place the form inside; sec ure the 
open end of the box, or " carrier, " as i t  is  called, by 
means of an elastie band ; insert the box in the m outh 

of the tube; ad m i t  the com ­
pressed air, and away it 
goes across N e w  g a t  e 
Street, along Paternostpr 
Row, down Ludgate Hill, 
up Fleet Street, and al oug 
the Strand ,  wh ere, at  No. 
448, it projects itself under 
the nose of the attendant 
with a thud and a rebound, 
in almost sh orter time th an 
it takes to describe t h e  
operation. All the air i s  
stored at the cen tral office, 
so that if it  be desired to 
reverse the operation-i. e . ,  
to send a message from the 
West End to the C ity-it 
is only necessary to trans­
mit an electric sign al, wh en 
vacuum is t u rned on, and 
the " carrier " is sucked 
back which a minute be­
fore h ad b e e  n b l o w  n 
out. The tubes are, in 
fact, gigantic pea·sh oot· 
ers. 

This will be done in con­
nection with system atic  
studies of  t h e  u pper atm o­
sphere, wh ich region bas 
h ereto fore been explored 
by scientists only with the 
aid of captivG balloons car­
rying therrnom eters, baro­
meters, etc. But balloons 
are found to be most im­
practica ble for such pur­
poses, si nee the wind blow­
ing against them keeps u p  
a n  al m ost constant vibra· 
tion, while its force against 
their envelopes c a u s e  s 
great leakage of gas, and 
hence m akes a flig-ht of 
m any h o urs impos�ible. 

THE FLYING DORMOUSE FROM CAMEROONs -FROM A DRAWING BY ANNA HELD. 

What may be called t h e  
working gear o f  th e tubes 
is in itself a m o�t interest­
ing sight. It has been 
mostly designed by officials 
of the Telgraph De part· 
ment, a n d  is unique of its  
kin d. Indeed, the whole 
pneumatic system of thp 
central office i!l an " ex.  
hibit " of  the rnost inter­
esti ng kind, and an object 

The kite experiments to begin this summer will be 
cond ucted b y  Prof. Adie, the same meteorologist wh o 
is making extensive photographic studies of lightning 
flash es. The investigation of the n pper atmosph ere 
will be made first, with a view of ascertaining the dif­
ferences of temperature for various altitudes in free 
air. Other experiments, by aid of the kites, will fol­
low these, all of w hich are expected to enable the 
bureau's meteorologists to make a great profile map of 
the atmosphere, which task has never yet been accom­
plished. Tem perature and barom etric curvel', electric 
currents, etc. , will be located for various parts of the 
country and for different seasons of the year. 

S uch data will  be as necessary to the engineers of 
flyi ng machine!', when practically pflrfected, as charts 
are to sail ors. Ballooning- can be then carried OIl with 
m uch less risk than at  present, since it will be an easy 
matter to d etermine what currents of air are likely to 
be met at various heights, j ust as it is now a small 
task to find the Gulf Stream or the trade winds. A 
still greater �ervice will be rendered by this informa· 
tion to scien tists, who now believe that men will be 
able to soar like birds as soon as the upper air currents 
are definitely understood. 

Kites will be flown to different heights in hot waves 
d uring electric, wind, or rain storms, in cold waveI' 
d uring snow or hail storms, and in fact duriug every 
pObsible phase of weather. It is now t h e  purpose of 
the experimenters to construct this summer a giant 
kite, \\'hich will revolutionize the whole science of kite­
flying. This will be no l ess than a combination kite 
balloon. The length and width are not yet determin-

of j u st pride with those 
as a part, would very largely increase comrnerce be- who have it in charge.-The Gentleman's Magazine. 
tween this country and the new United StateI' to the • ' . '  • 
south ward. The commercial possibilities of these Latin The Part s T h at Do Not GroW' Old. 

republics are exceedingly vast. Our present commerce " In his work on the senile heart., Dr. Balfonr tel ls 
with those countries i s  as nothing to what it will be us," says the Medical Times, New York, July, " th at 
twenty-five years hence, when a knowledge of the there are two parts of the h u m an organism which, i f  
Spanish l anguage will b e  absolutely essential t o  all wisely u sed, largely escape senile failure. These t w o  
young men engaged in t h e  counting houses o f  the firms are t h e  brain and t h e  heart. PersoIls w h o  th ink have 
engaged in b usiness with that part of the globe. Let often wondered why brai n work ers, great statesmen 
parents and pedagogues, th erefore, cease th eir b icker- and others, should continue to work with almost u n­
ings as to the respecti ve merits of Greek and French, I impaired acti vity up to a period when most of the 
and put into the boys' heads a practical knowledge of organs and functions of the body are in a condition of 
Spanish ,  which they will find it not difficult to build ad vanced senile decay. There is a physiologic reason 
upon a tolerably fair foundation of Latin. French for this, and Dr. Balfour tells us what it is. The nor­
may bfl th e l anguage of refin ement, and as such its m al brain, he affirm�, rem ains vigorous to the last. 
acq uisition is m ore or less desirable. But the great and that because its n utrition is especially provided 
lang-uages of com merce not many years h ence will be for. About m iddle life, or a little later, the general 
our o wn language, the German language, and that arterifls of the body begin to lose their el asticity and 
charming tongue for wh ich this plea is made -the to slowly but surely dilate. 'l'hey becom e, therefore, 
tongue of Cervantes and of Cortez. " much less efficient carriers of the nutrient blood to th e 

• ' . '  • capillary areas. But this is not the case with the in· 
A NeW' Process i n  Steel Making. ternal carotids, which supply the capillary areas of the 

The Carnegie Steel Company at Homestead te�ted b rain. On the contrary, those large vessels continue 
July 17 a new plan wh ich Manager Sch wab and C h i ef to retain their pristine elasticity, so that the blood 
Electrician Kinkey have devised for reheating molten pressure remains normally h igher than within the 
metal that has become chilled before it  can be poured in- capillary area of any other organ i n  the body. The 
to the m oulds. T h e  new plan consist s  i n  using an electric cere b ral blood paths being thus kept open, the brain 
current, by which an intense heat is generated. The tissue is kept better nourished than the other tissues 
molten steel was set to bubbling, and the light and of the body. Who is there of those who have passed 
heat were so intense that the workmen's eyes suffered middle age that will not rejoice to find such admirable 
seriously, but at the next test they will wear glasses. physiological warrant for the belief that the brain may 
The experiment was successful. continue to work almost to the very last hour of life Y" 

© 1895 SCIENTIFIC AMERICAN, INC.



� c itut if i c  jmrriCII. 
RECENTLY PATENTED INVENTIONS. 

Engineering. 

ROTARY ENGINE. -Dadd Berry, Fish 
Hock, Cal. Tbis engine has a cylinder in the head of 
which is mounted a drive shaft on which is a wheel pro­
vided with a number of pistons sliding radially to en­
gage the sides between the rim of the wheel and the rim 
of the cylinder, the pistons being forced into outermost 
position by springs, �o that in passing over a permanent 
ahutment projecting into the sides between the wheel 
and cylinder, the pistons slide inwardly owing to the 
yieltling of the springs. The construetlOn is designed to 
be durable and very effective, tbe arrangement per_ 
mitting of conveniently reversing the engine when de­

sired. 

lll echanical. 

FLANGE "\VRR:>CH. -William H. Brock, 

tending the length of the body of the saddle, to serve as 
a filling and stiffening, top and under pieces being sewed 
together at tbeir edges to inclose tbe filling. The saddle 
is thus deSIgned to be more comfortable to the rider and 
better adapted for horses having backs differing in shape, 
from its front portion being rigid and its body and rear 
portion flexible. 

HARNESS SADDLE. -John D. Fletcher, 
Murfreesborougb, Tenn. This saddle has a leather back­
ing to which a detachable leather lining is united by lacing 
cords, and two inflatable rubber cushions are arranged 
one on each side of the middle line of the pad within the 
lining, the cushions being provided with a valved nipple 
and solid ends with eyelets through them, through which 
are passed cords to hold them in place within the outer 
case. The saddle is designed to promote the comfort of 

the animal, always remaining soft and cool and readily 

adapting itself to the shape of tbe horse's back. 

MOISTENER AND PAPER WEIGHT. -
Brooklyn, N. Y. This wrench is especially adapted for Harvey R. Harris, Michigan CIty, Ind. The casing of this 
screwing flanges upon pipes, and may be use.d right device has a weighted lower portion and an upper com­
hand or left band, to remove a flange as well as partment with inclined bottom, the sponge or moisture­
screw one on. 'rho head has a biting face on each side, receiving; substance being placed in the upper compart­
and is proviiled with a bandle and an arm pivotally con- ment, wbich bas a forward overhanging portion open at 
nected to the bead and extending beyond the biting the bottom, wbereby the moisture will always seek the 
faces, a stnd projecting parallel to its pivot pin . lower exposed part of the sponge, the part to be pressed 

MACHINE FOR DRILLING C OUNTER- by the article to be moistened. 

SINKS.-Lemuel Churchill, Three Oaks, Mich. For TANK SUPPLY VALVES. -Augustus E. 
forming oblong conntersinks for the reception of ellip- Smith. Brookville, Pa. This invention provides a con­
tical bolt heads, this inventor provides a drilling trolling device for val ves in water closet tanks, designed 
tool with a cutting head having a smooth non-cutting to perfect the working efficiency of the supply valve and 
point extending heyond the cutting edges of the head', insure its positive closing when the tank is filled to the 
and forming a fulcrum for tbe tool. 'l'he shank of the . point of overflOW, also permitting of regulating the 
tool is secured in a socket of a drill shaft turning in a I amount of overflow after the tank is filled. Combined 
sleeve sliding and turning in a block which slides in a with the supply valve is a fixed pnenmatic casing apcr­
segmental slot in the frame, which may be readily tured to permanently communicate with the tank and 
raised and lowered to bring the cutting edges to desired haviug an air escape of reduced diameter, whereby the 
position. liquid rises slower in the casing than in the tank when 

PUMPING J ACK. - Emme tt  R. C urtin, the supply valve is open, a float contained in the casiug 
being operatively connected to the valve. 

ADVERTISING D E  V I C E.-Joseph T. 
Craw, Jersey City, N . •  J. A card or case, according to 
this invention, comprises several members or leaves, but 
appears to have but two leaves, although it has actually 
six pages. The card or case Illay be opened from op­
posite sides to display different pages, and it may con­
tain one or more pockets for railroad tickets, cards, etc. 
'fbe entire device may be shaped in blank form, and it 
may be very inexpensively produced. 

THE NATURAL HISTORY OF AQUATIC 
INSECTS. By Professor L. C. Miall, 
F. R. S. , with illustrations by A. R. 
Hammond, F. L. S. London and New 
York : Macmillan & Company. 1895. 
Pp. 395. 161llo, 115 illustrations. 
Price $1.75. 

A delightful work for the microscopist. The author has 
attempted to help those naturalists who take delight in 
observing the structure and habits of living animals, and 
also to revive an interest in the writings of certain 
old zoologists-Swammerdam, Reaumur, Lyonnet and 
De Geer-who are at present unjustly neglected. 

How A GOOD CAR DIFFERS FROM A 
BAD O.:'lE, AND How TO GET IT. 
Saint Louis : Published by the 
Bro wnell Car Company. Pp. 171. 
O blong 16rno, 55 illustrations. 

An exceHent specimen of bookmaking and a good ex­
ample of what the manufactnrer of to·day deems neces­
sary to put into the hands ofoProspective bnyers to enable 
them to j udge of the merits of the goods offered. The 
Brownell Car Company make the now well known ac­
celerator, and the great advantages of this car are shown. 
One view of a crowd seen from above, showing the 
people's heads, is a very curions illustration. 

Messrs King & Brothers, of New York 
and Albany, have just publisbed an Outline of the In­
fringement of Patents for Inventions, not Designs, of 
which the author is Mr. Thomas B.  Hall, of the Cleve­
land bar. Mr. nail has divided tbe subject into four parts 
which, he explains, are the four questions to be logically 
considered in an infringement suit. These are: first, the 
license under the patent by which use of the patented arti­

cle may be justified; second, the identity of the patented 
invention and the infringing device, the absence of such 
being evidence of non-infringement; third, the validity of 
the patent, this being, of course, essential to recovery; 
and fourth, tbat which is to be recovered for unlawful 
infringement. These subjects the author successively 
considers, and the law of each question is stated with a 
conciseness only consistent with tbe brevity of the work. 
There is appended a table of cases arranged with refer- i 
ence to their subject matter, by means of which one may 
be directed to the authorities for the law, and also an 
index of subjects. Thus equipped the book is a fine 
summary of the law, and an invaluable gnide to an ex­
haustive consideration of every topic within the purview 
of its title. 

� Any of the above books may be purchased throngh 

St. Mary's, Obio. Tbis is a simple and inexpensive jack 
which may be easily erected on the derrick of an oil 
well to form a smooth working connection with the 
pump rod, without bending or cutting it, and which may 
be connected ,vith an ordinary reciprocating pistou, the 
jack to be worked either side np. The body of the jack 
is in the form of a bell crank, consisting preferably of two 
parallel pipes arranged so that theIr upper ends lie hori­
zontally and their lower ones vertically, the pipes being 
connected on opposite sides of their elbows by tie plates. 
The pipe bell crank is seated and bolted in longitudinal 
grooves of a saddle, and the pump rod is connected with 
the pipes by a holder through which the pipes slide 
as they move up and down when the pump rod is recip­
rocated. 

Designs. this office. Send for new book catalogne just pub-

WO O D  STRIP C UTTI.:'IG l\fACHIN E. -Ro­
bert Scbleicher and Charles Heimerdinger, Louisville, 
Ky. For cntting strips for lining boxes and other pur­
poses to the desired length and also to the miter, these 
inventors have devised a machine in which a reciprocat­
ing cutter bead carries tbe knives for cutting and miter­
i ng the strips, while a variable feed mechanism operates 
iu conjunction witb tbe head to feed tbe strip forward 
to tbe desired length during the return stroke of the 
head. The machine may be made single, but is prefer­
ably constructed with double tables and a double cut­
ter bead, when one operator can conveniently attend 
to it. 

COMPOUND DRIVING GEAR. -Thomas 
H. Savery, Wilmington, Del. A fast speed pulley and a 
slow speed pulley are, according to this improvement, 
both adapted to be connected with tbe driving shaft of 
a machine, a friction clutch locking one to the dri'nng 
shaft and a positive clutch locking the other, eitber 
clutch being engaged at will, while the positive or slow­
driving clutch will not be disengaged before the friction 
or fast-driving clutch is put in engagement. If desired, 
neitber clutch will be in engagement. The improvement 
relates especially to paper machines, permitting the 
couchers, first press, second press and calenders to be 
driven lt a very fast speed and started simultaneously or 
singly without danger of shock. 

llIiscellaneous. 

E.LECTRIC ANNUNCIATOR. -Williftlll J. 
Clarke, Trenton, Canada. This improvement is appli­
cable to all electric call bell systems requiring more than 
ten indications. By its use eleven ,vires are required 
for the first ten rooms, then one additional wire for 
every ten rooms up to one hundred, and after that only 
one adclitional wire for every one hundred rooms. The 
annunciator face bas drops in segregated groups, instead 
of for each single room, the number of a room being in­
dicated by the falling of a drop in two or more groups, 
as room 125 would be indicated by drop 1 in hundreds 
group, drop 2 in tens group, and drop 5 in units gronp, 
all operated by the smglc push button of room 125, and 
only thirty drops being required for a thousand rooms. 

SWING-BACK CAl\IERA ADJUSTER. ­
Henry .J. Hal!, 'Wickford, R. I. 'l'bis is a horizontal 
swing attachment permitting the camera to 8\ving to the 
right or left from normal position about thirty degrees, 
the attachment being applicable to any form of camera 
ami easily manipulated. It consists of a support on 
which is pivoted a sill, botll sill and support having ex­
tensions one above the otter, each having a transverse 
slot, and one of the extensions having a longitudinal 
slot, adjacent to whieb is a rack, while carried by a lever 
is a pin adapted to travel in the slots of the extensions, 
the pin carrymg a pinion which may be locked. 

FILTER. -Charles Ash urst, Paris, Ky. 
This is a device for llse in connection with the discharge 
spouts of buildings, the first water passing to the filter 
being passed to a waste pipe, while succeeding portion" 
go through the filterin.g material to the cistern or other 
receptacle. Wben the r&in ceases the contents of the fil­
ter are automatically drained in such manner that the 
drainage washes out and discharges into tbe waste 
outlet all sediment and other accumulations, leaving the 
filter in a cleanly condition. 

RIDING SADDLE. - Jesse D. Pad gitt, 
Dallas, Texas. 'fhis saddle has a short, rigid tree, to the 
rear edge of which are secured flexible leather pieces ex-

ELEC'fRIC LIGHT SHADE. -Harrison D. lished. MUNN & Co., 361 Broadway, New York. 

McFaddin, East Orange, .:'I. J. In this shade one side 
presents an inclosed face consisting of a shell fignre, the 
ribs widening out to a leaf-like form at their outer or 
upper ends, the general effect being that of a ribbed 
shell supported at one side so tbat a portion only of the 
globe of the light will be exposed. 

STANDARD OR BASE FOR SCALES. ­
Edward F .  Jones, Binghamton, N. Y. ThIS standard 
has a stem projecting laterally from its base, the stem 
terminating in a number of leaves representing modified 
clover leaves. 

INTERNAL C O V E R  FOR C ULINARY 
VESsEL.-Matej Kratky, Hemingford, Neb. This is a 
round cover with edge beveled downward and ontward, 
the edge having alternate recesses and projections. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

CHEMICAL ANALYSIS OF OILS, FATS, AND 
WAXES A.:'ID OF 'fHE CO�nIERCIAL 
PRODUCTS DERIVED THEREFROM. 
From the German of Professor Dr. 
R. Benedikt. Revised and. enlarged 
by Dr. J. Lewkowitsch, F. I. C . ,  F. C. S. 
London and New York : Macmillan 
& Company. 1895. Pp. xviii ,  683. 
8vo, i llustrations, tables. Cloth.  
Price $7. 

One of the most important works on cbemical analysis 
which has appeared in English for several years. There 
has not hitherto been any English work dealing espe­
cially with the chemical analysis of fats, oils, and waxes. 
The analysis of fats presents an almost complete system, 
such as is found in no other branch of technical organic 
analysis, a system wbich will admit of application in the 
examination of ethereal oils, resins, balsams, and 8ub� 
stances of a similar nature, so that the usefnlness of the 
present work is not limited to those who work specially 
in fats and oils. To tbe German methods have been 
added those of American and English technical c1l€mists, 
80 that the amalgamation of the scientific accuracy of Dr. 
Benedikt with the practical knowledge of those who are 
constantly engaged in chemical work on fats and oils 
cannot but prove of value to both analytical and technical 
chemists. Tbe chapters devoted to the physical proper­
ties of fats and oils contain much valuable information . 

THI:>KING, DOING. FEELING. By E. 
"\V. Scripture, Ph . D . Mead ville," Pa. : 
Flood & Vi ncent. 1895. Pp. 304. 
16mo, 209 illustrations. Price $1. 50. 

The new or experimental psychology first arose in 
Germany, but being a psychology of facts and figures 
instead of guesswork and speculation, its appeal to the 
sound sense of American science has brought about such 
a rapid development that experimental psychology 
is pre-eminently the American psychology. The 
author of tbe present work is the director of the famons 
Yale Psychological Laboratory, and a prominent repre­
sentative of the new movement. The book is not only 
clear and scientific. but it is also lively and entertaining. 
On the one hand, it contains the results of special inves­
tigations never before accessible to tbe public, and on 
the other hand, it is written in a manner intelligible to 
every reader. The book is filled with illustrations show­
ing the apparatus used in testing the senses, charts and 
diagrams iIIu,trating various optical illusions, and other 
matter bearing upon the subject. 

SCIENTIF IC AMERICAN 
B U I L D I N G E D I T I O N . 

JULY, 1 8 9 1i . -(No. 1 1 7. )  
TABLE OF CONTENTS. 

1 .  An elegant plate in colors showing a residence at 
Bridgeport. Conn., recently erected for Christian 
M. Newman, Esq. Three perspective elevations 
and floor plans. Cost $5,500 complet.e. Architect, 
Mr. Samuel D. P. Williams, Williamsburg, N. Y. 

2. A handsome residence at Glenwood, N. Y., recently 
erected for Wm. R. Innis, Esq. Two perspective 
elevations and floor plans. An attractive design. 

3. A modern cottage of attractive design recently erected 
at New Rochelle, N. Y. Perspective elevation and 
floor plans. Estimated cost $3,000. Architect, C.  
B.  J. Snyder, New York City. Design in the 
American order of architecture. 

4. A summer cottage at Great Diamond Island, Me., re­
cently erected for Edward L. Goding, Esq. Two 
perspective elevations and floor plans. Cost $2,500 
complete. A picturesque design. Mr. A. Dorticos, 
architect. 

5. An attractive dwelling at Oakwood, Staten Island, re­
cently erected for Mrs. Margaret Dutche. Cost 
$3,800 complete. Two perspective elevations and 
floor plans. Architect, Mr. Herman Fritz, Jr. ,  

Passaic, N. J.  
6.  A Colonial dwelling at Springfield, Mass., erected 

for Messrs. J. D.  and W. H. McKnight, at a cost of 
$6,000 complete. Two perspective elevations and 
floor plans. A pleasing design. Architect, Mr. G. 
Wood Taylor, Boston, Mass. 

7. Colonial house recently erected at Groton. Mass., in 
the style of Longfellow's home. Perspective ele­
vation and floor plans. Architects, Messrs. Child 
& De Gall, New York. 

S. View of the Hotel Majestic, .:'lew York. One of the 
finest hotels in the world. Architect, Mr. Jacob 
Rothschild. 

9. A cottage in the Colonial style, recently erected for 
Marg�ret Deland at Kennebunkport, Me. A pic­

ture.qne design. Perspective elevation and floor 
plans. Mr. Heury P. Clark, Boston, Mass., archi­
tect. 

10. Suggestions in corner decorations. 
1 1 .  Miscellaneous contents : Hoop poles.-How to drive 

rats away alive.-Dumbwaiters and elevators, illus­
trated. - Saws. - Translucent fabric.-Improved 
spring hinges, iIIustrated.-Ventilated school ward­
robes, iIIustrated.-Hanger for storm sash and 
screens, iIIustrated.-'fhe hygienic refrigerator, 
iIlustrated. -Improved .door hangers, iIIustrated.­
Improved steam heater, illustrated. - Concrete 
roofs.-A trackless sliding door hanger, illustrated. 
-A first class hot water heater, iIInstrated. 

Tbe Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty­
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARcHITEcTrRE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc­
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
"11 newsdealers. MUNN & CO., PUBLISHERS, 

861 Broadway, New York. 
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tisements must be received at publication Office as eari1l as 
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Walrus leather, suitable for making polishing wheels. 
For sale by Geo. A. Brackett, 229 Congress St., Boston. 

., C. S." metal polisb. Indianapolis. Samples free. 
Presses & Dies. Ferracut" Mach. Co., Bridgeton, N. J .  

Emery Wbeel Salesman Wanted. Morgan, care Sci. Am. 
Bandle & Spoke Mcby. Ober Latbe Co.,Chagrln Falls.O. 

For stone quarry engines. J. S. Mundy, Newark, N. J 
Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 

Brazing, welding plates and powders. E. Michaux, 26 
East 28th St., N. Y. 

Screw machines, milling' machines, and drill presses. 
The Garvin lIlach. (',0., Lail!bt and Canal Sts .. New York. 
Electro, gold, silver, nickel, brass, and bronze plater 

wants position ; 20 years experience. Address " Plater," 
Waterbury, Conn . 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand llook on Circulars and Band Saws 
free to any address. 

'fbe best book for electrici.ans and beginners in e,Jec. 
tricity is u Experimental Science," by Geo. M. Hopkins. 
lSy mail. $4 ; lIlunn & ('0 .. publisb ers, 361 Broadway, N. Y. 
For the original Bogardus Universal Eccentric Mill, 

Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

�-!:o;end for new and complete catalogue of ScientifiC 
and other Books for sale by lIlunn & Co .. 361 Broadway, 
New York. Free on RnnliC'ation. 
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I£S 
HINTS TO CORRESPONDENTS. 

N arne .. and A dd " e88 must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

R e fere ,we" to former articles or answers should 
give date of paper and pa,ge or number of question. 

l u q u i ri c 8  not ans,Yered ill reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. 

R u y e rs wishing to purchase any article not advertised 
in our columns will be fnIDlshed with addresses of 
honses manufacturing or carrying the same. 

Special 'V " il te n  I n fo nn a ti o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fi c  A m C l' i c a n  S u p pl e m e n t s  referred 
to may be had at the office. PrIce 10 cents each. 

B ook  .. referred to promptly supplied on receipt of 
price. 

llI i n e " als sent l'or examination should be distinctly 
marked or labeled. 

(6587) R. L. M • •  Jr. , says : How can I 
make a portable distillery ? A. Photographers away 
from cities are often at their wits' end to procure water 
of assured purity. The following cheap, portable and 
not in the way device may help tbem in their difficulties. 
A cylinder 13 inches high by 7 inches in diameter, with 
bottom made preferably of copper, with three legs of 
strap iron bigh enough to raise the cylinder 6 inches from 
the ground. To the top of the cylinder a conical lid, 8y:> 

inches in diameter (outside) and 5 incbes in height from 
base to apex of cone, prOVIded with a flange to fit snugly in­
side the cylinder. Near the base of the cone a tube 3 inch­
es long is inserted. About 5 inches from the top of the 
cylinder a tube, 10 inches long, is pa�sed tbrongh, termi­

nating in a small furnace exactly under the apex of tbe 
cone when the cover is on. The other end projects about 
3 inches on the outside of the cylinder. Fill the cylinder 
about one-half full with ordinary water. If pressed for 
time, hot water may be nsed. Adjust the cover and 
place the apparatus over a gas or oil stove, and, by means 
of an India rubber tube connected witb a tap, pass a gen­
tle stream of cold water into the cover, allowing the 

�rll�'­
? 

SECTION OF CYLINDER BODY, ETC. 

A, 13 inches high and 7 inches in diameter. B, conical 
lid, Sy:> inches in diameter and 5 inches in height from 
apex to base of cone. U, C, flanges to fit snngly in­
side the cylinder. D, tube 3 inches long. E, tube 10 

inches long, terminating in a small funnel. Still was 
invented, I believe, by Mr. C.  C. Neves, of England. 

overflow to pass ont through the tube in the cover. When 
the water boils, the steam rises and settles on the cone 
cover, where it is condensed by the cold water in the 
cover, and it is then collected in the funnel and runs 
down the long tube into a bottle or other receptacle. 

(6588) A. J. McM. asks for some infor­
mation regarding India rubber. A. India rubber is the 
product of many euphorbiaceous plants. We get most 
of it from the Brazils and Central America. In Brazil it 
is obtained from the Siphonia elastica, which grows to a 
height of between 50 to 60 feet, and in Central America 
it is obtained from Castilloa elastica. Most of that we 
now use comes from Central America, where tbe juice is 
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simply collected in cups, from incisions made m tbe 
hark. To coagulate tbe mIlky jnice and COnVeI t It into 
rubber fit for exportation, the jntce of a vine called 
achucll 18 mixed wIth it, and so powerfoIl is its action that 
five or six mlllutes IS sufficient to produce coagulation. 
The Brazihan metbod shgbtly differs. The jnice IS first 
collected in clay bow Is ; It is then smeared over varions 
shaped monlds, made also in clay and taking the form of 
bottles. balls, spindles. etc. Successive coats are laid on, 
each one havmg previonsly been allowed to thorongbly 
dry, either in the sun or tbe smoke of a fire, which 
blackens it. When a sufficient thickness is obtained the 
clay is washed ont, leavlllg the India rubber ready for ex­
portation. The trees yield twenty or thirty gallons of 
Jnice, and when we consider that each gallon will pro· 
duce two pounds of market IndIa rubber, the harvest is 
not so bad. Otber trees producing caontchonc are 
Siphoma brasilIenSIS. S. Intea, and S. brevifolia. 

(6589) S. W. C. says : Can you give me 
some data for calculations relatIVe to air ? A. 1. To 
find the qnantity of nitrogen by volume corresponding to 
1 volume of oxygen, multiply by 3'770992. 2. To find the 
qnantlty of oxygen by volume corresponding to 1 volume 
of nitrogen, multiply hy 0 265182 3. To find the quantity 
of nitrogen by weIgbt correspondlllg to 1 part by weigbt of 
oxygen, mnltlply by 3'313022 4. To find tbe quautity of 
ox}:gen by weight corresponding to 1 part by weight of 
mtrogen, multIply by 0 301839. 5. To find the qnautity of 
mtrogen by volnme corresponding to 1 part by weigbt of 
oxygcn. mnltlply by 2 636541 1. 6. To find the qnantity of 
oxygen by volume corresponding to 1 part by weight of 
mtrogen, multiply by 0 '2730071 . 7. To find the qnantity 
of mtrogen by weight corresponding to 1 part by volume 
of oxygeu, mnltiply by 3'6629154. 8. To find the quantity 
of oxygen by weight correspondtng to 1 part by volume 
of mtrogen, multiply by 0'37�2848. 

(6590) C. T. V. asks : 1. Why is electri­
cal apparatus protected from ligbtning by lightning ar­
resters ? A. To convey away the lightning so as to pre­
vent injury to the apparatns and the operators. 2. How 
to find the borse power of steam engines. A. Mnltiply 
the area of the pIcton iu incbes by the pressure of steam 
per sqnare inch, tben multiply tbls product by the speed 
of the piston in feet per mmute and divide by 33.000. 
'l'his leaves friction out of the account. 8. How to de­
termine the proper SIze of fnses for electric light wires. 
A. As fnse wires made by different makers melt at dif· 
ferent temperatures. an actnal test of each kind of metal 
or alloy is required for the dIfferent diameters and 
lengths. Some nse pnre tm, others tin and lead. 4. Is 
it necessary for the neutral wire of a three-wire circnit 
to be eqnal to the capacity of the two ontside wires com· 
bmed ? Why ? A. No current goes by the nentral wire, 
unless there is a difference in the number of lamps on op­
posite sides thereof. h this case the nentral wire takes 
the dIfference in the current. and this only. For this 
reason this wire may be mnch smaller than the outside 
condnctors. 

TO INVENTORS. 
An experIence of nearly fifty years. and the preparation 

of more than one bundred thousand apphcatIOns for Da­tents at home and abroad. enable us to understand tbe laws and practICe on both contInents. and to possess un­
equa led faCIlItIes for procurmg patents everywhere. A 
synopSIS of tbe patent laws of the UnIted States and all 
foreIgn countrIes may be bad on apphcatIOn, and persons 
contemplating the  securmll of patents, eItber at bome or 
abroad. are InvIted to WrIte to thIS office for prICes, 
WhICb are low� In accordance WIth the tImes and our ex­
tensive faCIlItIes for conductIng the bUSIness. Address 
MUNN & CO., office SCIENTIFIC AMERICAN. 361 Broad­
way, New York. 
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AccordIOn or SImIlar musical instrument, W. 
ZIelke . . . . . .  . .  . .  . . .  . . .  . . . . . . . . . . . . .  . . . . .  543,367 Au compreSSIng apparatus. hydrauhc, C. H. Tay .. 
lor . . .  . . . . . .  . . . . . . .  . .  . . . . .. . . .  543,410 to 543,412 

Alal'm. See Bwycle alarm. Registermg alarm. 
Album and wrltmg desk. combIned. W. A. Hol-

man . . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  543.209 
Anchor, H. O. Dunn . .  . .  . . . . . . . . . . . . . . . . . . . .  543,129 
Alllmal trap, W. H. McWbirter . . . . . . . . . . . . . . . . . .  543,263 
AnnunCiator, electrical tIme, Eo Mo Edgerton . . . . .  543.000 
AnVIl, M. W Mclnturll' . . . . . . . . . . . . . . . . . . . . . . .  543.397 
Armor for boxers, registermg, J. Donovan . . . . . . .  543.086 
Armor plates, etc., during process of chIllIng, 
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Auger bandle, adjustable, J. Tunsted . . . . . . . . . . . . . .  543,413 
AutographIC reg'lster, D. T. Baxter . . . . . . . . . . . . .  543,420 
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: �;� Axles, lock clamp for securIng cranks to, G. W. 

Bennett. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,288 
Bag. See Wate- bag. 
Ba,: paclnng mach me, W. I. Tuttle . .  . . . .  . . . . . .  • Wl,114 
BalIng press, J. M Wasbburn . . .  . .  . . . . . . . . . . . . . .  543,278 
Band cntter acd feeder. J. T. & S. W. Collins . . . . . . Wl,174 
Barrel cover, J. Murray . . . . . . . . . . . . . . . . . . . . . . . . . .  &.1:3,396 
Barrel head Clamp, H. M. Dellmger . . . . . . . . . . . . . . . . . 543,421 
Barrel SWIllg. W. D. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . 543.388 
Basket, J. J. Keyes . .  . .  . . .  . . . . . . . . . .  . . . . . . . .. 543.023 
Basket cover, H. Weed . . . . .  . . . . . . . . . . . . . . . . .  543.279 
Batb tubs, etc . •  leg for. J. H. Stevens. Jr . . . . . . .  543.196 
.Bath tubs , wash basins, etc., attachment for, A. 

FIedler . . .  . . . . . .  . . .  . . . .  . .  . . . . . . . . .. 543,149 
Battery. See Secondary batter. 
Battery plate secondary, J. J. Rooney . . . . . . . . . . . .. 543,055 
Bearmg antIirlCtIOn, A. W. Gr�nt . . . . . . . . . . . . . . . . .. 5 
Bearme-, antlfrICtlOn, F. Mossberg . . . . . . . . . . . . .. . 
Beatlug-out macbIne, J. J. Heys . . . . . . . . . . . . . . . • • .  
Bed, mvahd, W.  J .  Dawson et a!. . . . . . . . . . . . . . . . . . . .  542. 
Bed'tead bracmg. J. T. C. Jones . . . . . . . . . . . . . . . . . .  543,211 
Bell, blCycle. R. M. Beatty . .  . . . . . . . . . . . . . . . .  543,419 
Bell rIngIng valve. S. A. JennIng'S . . • . . .  e . . . . . . . 543,250 
BeltIng for transmISSIOn of power, R. I. Brown. 

543,123. 543,124 
BIcycle, A. S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,070 
BICycle alarm. R. M. Beatty . . . . . . . . . . . . . . . . . . . . . . . . .  543,418 
BICycle motor, N. S. Hopkms . . . . . . . . . . . . . . . . . . . . . . . 543,094 Bicycle saddle, H. & F. Mesmger . . . . . . . . . . . . . . . . . . .. 543,260 
BICycle wheel, G. J. LoomIS . . . . . . . . . . . . . . . . . . . . 543,099 
Bimetalhc plates, sJabs, etc., manufactunng, A. 

Rodlg . . . . .  . . . . . .  . . .  . . . . . . . . . . .  543,192 
Binder, temporary, C. E. Morebouse . . . . . . . . . . . .. . .  543,101 
Bud cage. To L. & W. F. Maxwell . . . . . . . . . . 543,345 
Blackwe- receptacle for blackIng brushes, Verpl l-

Iler & PrIor . . . . .  . . .  . . . . . . .  . . . . . . . .  . . 543,200 
Boilers. hIgh or low water alarm for hteam, 

Plerard & GUillet . . . . . . . . . . . . . . . . . . . . .. . . . . .  543,139 
Boltmg machIne, W. D. Gray. . . .  . . . . . . . . . . . . .. 54 
BondIng and tYing deVICe, W. C. Hanna, Jr . . . . .. . . 
Bone cuttmg machme, H. Ho V. Ld ley . . . . . . . . . . . .  . 
Book bolder, J W. Clark . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boot or sboe tree, G. H. Clark . . .  . . . . . . . . . . . . .  . 
Boot or sboe trees. fore part for, G. H. Clark . . . . . 543,14 
Boots or sboes whIle beIng operated upon, 

macbme for holdmg, G. H. Clark . . . . . . . . . . . . . . .  543,U7 
Bottle stoppers, means for detectmg WIthdrawal 

of B. NIChols . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . 543,217 Bottle supportmg apparatus, nurSIng, W. Gill . . 543,150 
BottlIng. fillIng and stoppering macbine for. T. 

Sutchll'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,113 
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Bowling alley. J. A. Rleper . . . . . . . . . . . . . . . . . . . .... .. . 543,Ul Hat fastener. H. L. Carpenter . . . . . . . . . . . . . . . . . . . . . . . 543.17U I Steam jomt. water lubrICated, J. B. Morgan . . . . . .  543,04e Brace. See DrIll brace. Heater. See cottage heater. Water heater. Steel bar, combInatIOn, J. S. Brooks . . . . . . . . . . . . .  542,989 
Brake. See Electnc brake. Lifting apparatus Heater, MICbaelson & ReId . . . . . . . . . . . . .  . . . . . . . . . . .  543,039 Stitch separatmg and mdentmg macbme, J. B. 

brake. Pressure brake. Heel tnmmmg macbme. O. L. Noble . . . . . . . . . . . . . .  543.349 Hadaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.012 
Brake sboe, W. W. Snow . . . . . . . . . . . . . . . . . . . . . . . . . .  543.273 Hemmm" gage. A. S. SImons . . . . . . . . . . . . . . . . . . . . . . .  543,195 Stock loader. W. J Mead . .  , . . . . . . . .  . . . . . . . . . . 543.393 
Brake shoe. C. E'. Woblfartb . .  . . . . . . . . .  . .  . . . . .  Wl.072 Hmge ban�er, A. Schroeder . . . . . . . . . . . . . . . . . . . . . . 543.105 Stone crushel. G. N. MIller . .  .. . . . . . . . . . . . . . . . . .  543 041 
Bre
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Brush, W. C. FlInt . . . • . . . • . . . • • • • • • . . • . . . . . • • . . . . .  M3,006 Horse checkmg or unchecklng devH'.j F. H. Klt- Stove. W. J. Keep . . . 0 .  • • • • • • • • •  , 0 '  543,305 
Brusb. scratcb. C. L. Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.097 trel l . . . . . . . . . . . . . . .  . . .. . . 543.307 Stove. heatmg. W. W. Towne . . . . . .  . . . . . . . .  543,360 Brush, tooth, F. Laws . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.028 Horse creeper shoe, P. W. WeIda • • . • • • • • • • . • • • 543.415 Stove or range, cookmg. H. F. W. SIevers . . . . .  M3,454 
Burner. See Hydrocarbon burner. Horse power, J. S. 'l'uttle . . .  . . . . . . . . . . . . . .  543,066 Sugar by electrolysIs, refimng, Javaux & GallOIS .. M3,24� 
Button, A. Leblanc . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  543,029 Hydrocarbon burner. J. H. Mathews . . . . . . . . . . . . .  543.037 SWItch . Bee Electn .... sWItch. E lectrICal sWItch. 
Button. O. L. Mahon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,312 Ice machme. can tiller R. �'. Schroeder . . . . . . . . . . . .  543,159 RaIlway sWItch. Safety sWltcb. 
Button, cu1f, J. E. HIlls . . . . . . . . . . . . . . . . . . . . . .  543.244 IndICator. See Cash IndICator Table. See ExtenslOn table. 
Cake or bISCUIt machine, P. D. Harton . . . . . . . . . •  54-3,131 Jack. See Dltchmg Jack. LIftmg jack. Tack drlvmg machme, hand magazme, J. Hyslop. 543,13a Camera. See MagazIne camera. PanoramIC JOInt. See Steam jomt. Tank. See F]usllmg tank. Llqmd tank. Water camera. Journal and bearmg therefor, I.  Metzger . . . . . . . . . .  543.187 closet tank. 
Can. See Key openmg can. Lunch can. 011 Kaolm, etc . •  refilUng, D. H. Chambers . . . . . . . . . . . . . 543,292 'rap for water or other hqUIds, J. H. Landgrebe . . 543 254 can. Key opemng can, C. B. McDonald . . . . . . . .  , . . . . . . .  543,347 Tappmg apparatus . J. N. Knapp . . . . . . . . . . . . . . . . .  543 024 
Can labehng macbine, D. Cox . . . . . . . . . . . . . . . . . . . . . . .  543,175 Key seat cuttmg machme. L. & D. Lake . . . . . . . . . . .  543 309 Telegrapb , wrltmg, T. Ewmg, Jr . . . . . . . . . . . . . . . . .  543.231 Can opener, H. J. Kelder. . . . . . .  . . . .  . .  . . . .  . . . . . .  543,306 KIln. See LIme kIln. 'l1elegrapb ,  writIng, W. E. Gump .. . . . .  . . . .  . 543,241 
Cans, key for opening sbeet metal, O. S. Fellows .. 543,00t Klllfe. See Drawmg klllfe. Telegraph, wrltmg, J H. Robertson . . . . . .  543,425 to 543,429 
Canvas, mechanIsm for gIvmg reciprocatIng mo- Lamp, J. Forsythe .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,443 'relephone attacbment. C E. Bertels . . . . . • . .  543.328 

twn to, B. S. De Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . 542,995 Lamp, carnage, S. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  543.438 Telepbone exchange. W. Y. ShIbata . .  . . . . . . . . .  543,160 
Car arrester. P. Scbuster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54H,270 Lamp, electrIC arc, D. Hlgbam . . . . . . . . . . . . . . . . . . . . .  543,243 Telepbone system, VIllage, C. E. Scrlhner . . . . . . . . . .  543.106 
Car couplIng, Machalosky & Stawarz . . . . . . . . . . . . . .  o. 543, 035 Lamp, electrIC arc, W. JaI1dus . . . . . . . . . • • • . . . . . . . . . 543,445 Telephone transmItter Z. E. PatrIck . . 0 • • • • • • • •  543.313 
Car couphng, A. C. McCord . . . . . . . . . . . . . . . . . . . . . . . . . .  543,158 Lamp, electrIC alC, S. E. Nuttmg . . . . . . . . . . . . . . . . . . . .  543.399 'l'elepbomng, A. E. PaIge. . .. . . . . . . . . . .  . . . . . . . . .  543.190 
Car couplmg, W. F. Wblte. . . . . . . . . . . . . . . . . . . . . . . . . 543,071 Lamp. electrIC are, H. J. Sage . . .  . . .  . . . . . .  M3,300 Tbeodol l te, Bergb & J ohnson . . . . . . . . . . . . . . . . . . . . . . .  543.122 Car curtam, street, J. Kilgour . . . . . . . . . . . . . . . . . . . . . . .  543,G98 Lamp. Incandescent electrIC, G. WestInghouse, 'rhlll couphng, J. E. Wh Idden . . . .  0 . . . . . . . . . . . . . 543,166 
�:� i���:�: �·o�&I���iier: : : : . : : : : : : : : : : : : : : : : : : : : : : ·  �'i�� LaI�� socket, IncandescEmt: E: ·R. Heaib' 
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Cars, deVICe for UDItlnlZ, A. G. Leonard .543,030, 543,032 LIftmg Jack. Sherwood & Lake . . . . . . . . . . . . . . . . . . . .. 543,407 'rue, wheel, L. J. Phelps . . . . . . . . . . .  . . . . . . . 543�315 
Cars, means for arrestIng motIon of electrIC, A. LIme kIln, R. & H. Vanderhoof . . . . . . . . . . . . . . . . . . . . .  643,433 TIres. mandrel for formlDg pneumatIc, W. 
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Carpet fabrIC, mgralll. B. H. GledhIll . .  , . . . . . . .  543,W8 Lock bolts, safety deVICe for. C. F. Roberts . . . . . . . 543,142 '1'race fastener, S Cole . .  . . . . . . . . . . . . . . . . . . . .  543 437 CarrIage w3shlllg apparatus , M. F. Gale . . . . . . . . . . . . 543,008 Lockmg deVice, detonatmg, T. C. SmIth . . . . . . . .  543,062 TractIOn wheel , G. A. Anderson . . . . . . . . . . .  543,075 
CarrYIng case, T. J. Byers . . . . . . . . . . . . . . . . . . . . . . . . .. 543.127 LocomotIve Signal lIgbt, J. R. Roberts . . . . . . . . . . . .  54.'.J.354 tt'lansportatlUn system, electriC, R. E. Sherman . .  543,357 
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. ���:� . .  : . : :  . .  : : : : : : : :  ��:g� ����·le�'it;tfr�:aio�t,PE. �°'C�T� ����'. . . . .  . . . . . 543.376 ('asIng cutter. G. Palm . . . .  . . . . . . . . . . . . . . . . . .  543,265 MagaZIne camera, D. B. Craw . .  . . . . . . . . . . . . .  543,439 Tree prop bracket. B E DougJas . . . . . . . . . . . . . . .  543.298 
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ChaIr. See FoldIng seat cbalr. Revolvmg cbaIr. MeasurID!Z' deVIce, garment. H. KantorOvltz . . . . . . . 543,253 BrIdger . .  . . .  . .  . . . . . . . . . . . .  G . .. . . .  543.130 
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Chutes and boppers for delIvery of coal, ore, etc.. Metal, treatmg molten. E. A UehlIng . . .  . .. 543,115 Tug fastellIng. bame, W. P. Gelabert . . . . . . . . . . . . . .  543,2tO 

cut-oft deVICe tor. C. W. Hunt. . . .  . .  . . . . . . . . .  543,182 Metals, fimshmg, D. J.!Hurley . . . . . . . . . . . . .  543,303 'l'y pe and matrIx. C. !;katul la . . . . . . . . . . . . . . . . . . . .  543.272 
CIgarette machIne. C. Ollagnler . .  . . . . .  . . . . . .  . . .  543,189 Meter for alternatlllg electrIC currents, L. Gut.. Typewntmg macbllle. A. S. Denms . . . . . . . .  MiI,085 
CIrCUlt for alternatIng current systems of dIstrI- mann . . . . . . . . . . . .  . . . . . 5430089 'l'ypewntmg machme, C. SPIro . .  . .  . . . . . . .  543.111, 543.112 

buttOn, testing, H. C. WITt . . . . . . . . . . . . . . . . . . . . . .  543,364 Motor. See BICycle motor. Electnc motor. TypeWrItI ng machIne. C. G. 'Varrmer . . . . . . . . . 54..1,117 
Clamp. See Barrel head clamp. Wave motor. rrypewrItmg macinne, C. 'V WeISS . . . . . . . . 0 543,]64 CleVIS, H. L. FerrIS . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  543.087 MUSIC box\dampmg deVICe, Bock & Wacker . . . . . .  543.286 Umbrel la cover, detacbable. J. F. WItt . 543 365 
Clock. ca'endar, C. I. Fowler . . . . . . . . . . . . . 543,235 to 543,237 NaIl macblne, R. Jobnson . . .  . . . .  513.447 Upholstery. process of and apparatns for makmg 
Clock wmdmg mechamsm, electrIC, L. H. SpellIer 543,358 Name plate for tombstones, etc , H. K. Cotton . . . . 1»3.229 tufted, J. F. Orr. . . . . . . . . . . . . . . • 543,218 
Cloth straIghtenIng machIne, C. L. Dawson . . . . . . . .  543.084 Nozzle regulator, A. Cbavanne . . . . . . . . .  o .  • . .  � . . .  543 228 Valve, G. }l' Speer . . . . . .  . .  . .  . . .  543.27.1 
Clothes drier, B. F. Holmes . . . . . . . . . . . . . . . . . . . . . . . .. 543,020 Nut lock, J. C. ('rum . . . . . . . . .  . . . . .  . . . . . . . . . . . .  54-3,176 Valve apparatus, atr brake. H. E. Hunt . . .  . . . . 543 022 
Coftee snrrogate, J. B. Drake . . .  . .  . . . . . . . . . . . . . .  543,299 Nut lock. J. Lachance .  . .  . . . . . . . . . . . . . . . . . . . . . .  543,027 Valve. cut-oft, J W. Melvm . .  . .  543.259 
Coffin, D. R. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,152 Nut. sectIOnal. J .  E. Boegen . . . . . . . . . . .  0 0  . . . . . . . . .  543,205 Valve for gas or aIr compressors, S. W. Johnson . .  n4H,44ti 
Collar fastener, borse, A. SmIth . . . . . . . . . . . . . . . . . . . .  543,430 Oar lock, J Peterson . . . . . . . . . . . . . . . . .  543.314 Valve, globe, W. Curlett . . . . . . . . . . .  543.128 
Combs, apparatns for cleaning edges of cucnlar, OIl can and lamp filler. J. P. Rogers . . . . . . . . . . . . . . . .  543.054 Valve, straIghtway, J. M. Coale .  . . .  . .  . 543.173 

Greenwood & Farrar . . . . . . . . . . . . . . . . . . . . . . . .. 543.381 OIl press, J. Koch . .  . . . . . . . . . . . . . . . . . . . 543,343 Vegetable cutter and grater, J. Wallner. . . . .  .. M3 201 
Commode or samtary pail. V. E. Poppens . . . . . . . . . .  543,402 OIls or fats, pUrlfvmg F. Burton . .  . . . . .  . . . . .  543,079 � ebICle foldmg top, Dougla'. & Slyder . . . . .  . 542,999 
ConfectIOns, device for coatmg, C. Breltenkamm 542,987 Oller for screw cuttIng dies, automatic, A. Elmen- VehICle runner attach mel t, L. LaVIgne . .  . 543.387 
Cooker. egg. C. Tillherg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,199 dod . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 543,001 VebICle sprlllg. A. J, H. Messmer . .  . . . . . . 543,038 
Cooler for condensmg water. J. Fleischer . . . . . . .. 543,005 Ore concentrator. W. H. Moore . .  . .  . . .  543,043 VehIcle wheel, G .  Laube. . . .  . .543,310. 543 311 
Copy bolder, S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,109 Packmg for stuffing boxes, metallIc, H. FrIese . . .  543,300 Vessel, N C Jessup . .  . . . . . . 543.210 
8g�.,Ji�Y�\i:alr.-�!�:�: · : : : : : : : ::: :: : : : · : : :: : : : : : : : : : gff:5it ��3?��ii�:::\PE�B�:[.!)s " " ·:" · :  '::::::. : ' "  '.: : :  ���:� � gi:�� °rii���'I��:
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Cottage beater, T. Holland . . . . . . . . . . . . . . . . . . . . . . . . . .  543, 092 PaInt compound, P. Kwarneberg . . . . . . . . . . . . . . . . . .  543.308 StItzer . . . . . . . . . . .  . . .  . . . . .  . . . . 5 13.065 
(·oupbng. See Car couplIng. Rod or pipe coup- PanoramIc camera. H. G Wood . . , 543.281 Wagon. dumpmg. N. Hate 543.167 

bng. ThIll couphng. Paper roll for sales pads, W. H. Breakspear et al. 543.330 Wagon storm door, D !iuller . . .  • . .  . . . .  . .  543 007 
Cravat fastening, E. Scbannen • • • •  o • • • • • • • • • • • • • • • • •  543,318 PhotographIC cardboard, apparatus for applYIng Watch, alarm, J. "V. NUl amaker . . . . .  . . . . . . .  543,048 
Crusher. See Stone crusher. sheets to. S. H. �tmson . . . . . . . . . . . . . . . . . . . . . . . . . .  543.064 Watch cannon pmIOn. J. S. & A. J .  Baker. . .  . 543,325 
CultIvator, J .  Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,379 Plano actIOn. J. Bluthner . . . . . . . . . .  . . • M3,371 Watcbcase, W. M. Rusb, Jr . . . . .  . . . . 543.317 
CultIvator, E. A. Ovenshire . . . . . . . . . . . . . .  , . . . . . . . .. 543.451 Pianos. repeatIng actIOn for gran�, J. Bluthner . . .  543,370 \Vatcb .  stem wmdmg and settIng, J. G. BleSSIng .. 5-12 984 
Cnltlvator, band wheel, R. G. H. DIllon. . .  543,378 PIle supporter, G. C. Ormerod . . . . . . . . . . . . . . . . . . .  543.400 Water hag. W H. Daly . .  . .  . .  . . . . 543 177 
CultIvator. straddle row band. J. J. & J. F. Davet 543,178 Pm sbleld, E. Case . . . . . . . . . . . . . . .. . . . . . . . . . .  543.171 Water closet seat. J. C. Febl!rer, Jr. . .  . . .  . . . . . 543,180 
Cutter. See Band cutter. CasIng cutter. Fodder PIpe bleeder, steam, C. C. Howell . . . . . . . . . . . . . . . . . . . 543,444 Water c]08et tank, K Herrmann . . . . . . . . . . . . . . .  54.�,091 

cutter. Potato seed cutter. Rod and pIpe PIPe wrencb, J. C. bnrgess . . . . . . . . . . . . . . . . . . . . . . . . .  543,3,,1 Water heater. G. A. Houston . . . . . . . .  0 . . . . 543.246 
cntter. Vegetable cutter. Planter, potato. M. J. SmIth . . . . . . . .  , . . . . . . . . . . . . . . . . 543.107 Watm regulator, automatIc. E. W. Long . . . . . . . .  543.034 

g.����;�:rng·t,;,Post�;::es· iii ' meaiis ' of"amiilci��ii 543,289 
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salts, E, R. Besemfelder . . . . . . . . . . . . . . . . . . . . . . . . . 543.28£ Plow, rotary, Atkms & Roberts . . . . . . . . .  . .  . . . . . .  543,118 tlOn wbeel. Trolley wbeel. Veblcle wheel. 
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DIsh cleaner. B. R. Mann. . . . . . .  . . . . . . . . . .  . . . . . . . . . .  543,215 Post. See 1< ence post. Wmdmlll , it. ilchmldt . . . . . . . . . . . .  . .  . . . . . . . . . . . .  543.19� 
Dispensmg case or cabwet, S. C. Guthrie . . . . . . . . . .  543,423 PotaSSIum chlorate. producing, K. J. Bayer . . . .. . .  543,326 Wmdow, L N. Fowler . .  . . . . . . . . . . .  . . . . . .  543,380 
DIsplay rack. }<'. Knopf . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  543,025 Potato seed cutter and dropper, I. A. Bordner . . .  543,168 Wmdow fastener, H. H Caswell . . . . . .  . . . .  543,1174 .g:��gi�� ���b�·e�l?Manii: : : : : : : : . : : : : : : : : : : : : : : : :  �i:g� �g��� 
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Doll'er mecbamsm, Buell & Moe . . . . . . . . . . . . . . . . . . . .  543,126 Press. See Bahng press. Glass press. OIl press. WIre workmg tool. J. O. �l1tcbell . . . . . . 543,1 00 
Drawmg kDlfe, A. Andren . . . . .. . . . . . . .  <>O . . . . . . . .  G . . G .  543,144 Prmtmg press. WIres together, means for fastemng parallel, R. 
Drawing kmfe. J. S. Cantelo . . . . . . . . . . . . . . . . . . . . . . . .. 543,llS Pressure brake, flUId. H. S. Park . . . . . .  . . . . . . . .  543,102 I. Brown . .  . . . . . . . .  543,125 
Dress shield, D. Bascb . • • • . . . . • • • . • •  o • • •  0 0 0  . . . . . .... .  543,282 Pnntlllg. method of and apparatus for productIOn Woodworkmg machInes, antivIbratIng attach-
Dress sbIeld. S. G. Crout . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542,991 of plates for color, J. MIchaud . .  . . . .  . .  543.040 ment for, A. Preo'o . . . . . .  . . .  543,219 
DrIer. See Clothes drier. Pnnting press, J. H. Mat'ter . . .  . .  . . . .  543,036 Wrench See PIpe wrench . 
N�5eg�l�lG�:rn �j.�: P����� . . . . . . . . . . . . . . . . .  M3,051 
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DrIll brace, E. B. Petrie . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  543 287 ProtocatecbUIc aldehyde-meta-alkyl elhers. pro- L. V. J. Lynen . . . . . . . . . . . . . . . .  . . . . 543,256 
Dnlhng mach me. A. MIll . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,395 dnctlOn of, A, Scbmldt . . . . . . .  . . . . . . . . . . . . . . . .  543,193 
£:;��lg�l�gt�:,nK�)J�?�:: �!:.��::::::::::::::::::: �:Ps� ���
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;,' E�'fu� ��;z�&U��?�: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.388 

Dye. azo. R. Korell' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543.212 Pump. H. Mebl . . .  . . . . . . . . . . . . . . . . . .  543,394 DESIGNS. Ear compress. M. L. Weber . . . . . . . . . . . . . . . . . . . . . . . . . 543,455 Pump revolvmg alT. V. A. Hlasko . . . . . . . . . .  0 . . . .  543.245 
Earth handlmg and gradmg apparatus. Jo T. Puzzle, H. E. Nelson . .  . . . . . . . . . . . . .  . 543,188 

Montgomery et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,408 PyroxyJm compound, J H Stevens . . . . . . . . . .  543,197 
ElectrIC brake. W. B. Potter . . . . . . . . . . . . . . . . . . . . • 543.351 Pyroxylm, manufacture of solid or maSSIve com-
ElectrIC current dIstrIbuter, 'I'homson & RICe, Jr 543 198 pounds of. J. H. Stevens . . . . . . . . . . . . . . . .  0 0 . . .  543,108 
E1ectrIC machIne. dynamo, T. H. Hicks . . . . . . . . . . . . 543,383 Rack. See Display raCk. 
ElectrlC machme, dynamo, T. Hooker . . . . . . . . . . . .  543. 021 RadIator shIeld and trame, G. E. DIxon . . . . . . . . . . 543.456 
ElectrIC motor, alternatmg, J. A. G. Trudeau . . . . .  Ma,223 RaIlway gate, automatic, W. L. Vernon . . . . . . . . .. . .  543,414 
ElectrIC SWItch. J. W. Hearn . . . . . . . . . . . . . . . . . . . . .  543,181 RaIlway SIgnal. J. B. Stewart . . .  . . . . . . . . 543.322 
ElectrIC transformer. J. A. Mosher . . . . . . . . . . . . . . . .  543 346 RaIlway SWItch ,  automatIC, E. A. LoomIS . . . . . . . 543.15 6 ElectrIcal SWItch. H. Stnebner . . . . . . . . . . . . . . . . . . . . .  M3,409 RaIlway svstem. electrIC, J. C. Henry . . . . . . . . . . . . . . 543,33'2 
ElectrodepoBItmg deVICe, J. Bossard . . . . . . . . . . . .  o • •  542,986 RegIster. See Autograph IC regIster. 
Elevator controllert L. S. Graves . . • • . . • • • • • • • • • • . .  o. 543.010 RegIstermg' alaI m, J. MIl ler . . . . . . . . . . . . . . . . .  543 449 
Ele'fator controller, F. B. Graves . . . . . . . . . . . . .  u • 043,011 RegistermlZ apparatus, electllc, A. CustodIS . . . .  543.336 
Elevator safety deVIce. W. P. KIdder . . . . . . . . . . . . ... 543.153 Reglstermg mach me, L. E. Allen . . . . . . . . .  . 543,417 
Elevator safety stop, J. Taylor . . . . . . . . . . . . . . . . . . . . .  543,359 Regulator. See Furnace regulator. Gas pressure 
Engme. See ExplOSIve engIne. Steam engine. regulator. Nozzle regulator. Water regu ... 
Engme, F. C. Rmscbe . . . . . . . . . . . . . . . . . . . . . . . .  543,052 lator. 
Engme IgnIting apparatus. gas. G. W. Walten- Rem bolder, E. Cavanaugh . . . . . . .  . . . . . . . . . . . . . .  543.172 

baugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 543,116 Rendermg and drymg apparatus, E. Holtbaus . .  543,381 
Envelope, J. Bachet' . . . . . . . . . . . . . . . . .  G . . . . . . . . . . . .  543,]20 RenderIng apparatus. H. Pfutzner . . . .  � . . o . . . . . . . . .  543.350 
ExplOSIve engme. M. L. Mery . . . . . . . . . . . . . . . . . . . . . .  543,157 RevolvIllg chaIr, C. C. 'l'rapp . . .  . .  . . . . . . . . . . . . .  543,361 
ExplOSIve engine, C. W. WeIss . o o  . . . . . . . . . . .  M3,l63, 543.165 RIvetmg machIne, S. M. Vauclain . . . . . . . .  543.324 
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Eyeletmg machInes, power attachment for foot Rod and D1pe cutter, W. Barbeme . . . . . H . . . . . . . . . 543,36'9 

power, G. O. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.339 Rod or pIpe couplmg, S. 1\1. Jones . . . . . . . . . . . . . . . . .  543,183 
Fan, H. D. Jones . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  543, 252 Routm� macbme. G. W. Symonds . . . . . . . . . . . . . . . .  543,110 Fan, automatic, L. Recht . . . . . . . . . . . . . . . . . . . . . . . . . . .  543. 140 Rug fastener, G. H. D. Harris . . . . . . . . . . . . . . . . . . . . .  543,090 
Fence, E. M. Sbaell'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,11 2 1  Safe, G. B. Cavert . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,334 
Fence bar, shdIng, J. Creech . . . . . . . . . . . . . . . . . . . . 543,296 Safety SWItch, G. Besser . . .  . . . . . . . . 0 . . . . . . . . .  543.077 
Fence makmg macbme, BrIlley & Geron . . . . . . . . . . . 542,938 Sales pad, W. H. Breakspear et a!. . . . . . . . . . . . . . . . . . 543,329 
Fence post, Newman & James . . . . . . . . . . . . . . . . . . . . . .  543,398 �andlllg machme LIDn & Lytle . . . . . . . . . . . . . . . . . . . 543,155 
��11�;I��I�g:!�a���c�1I�·l�e:��.���::::::: 
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FIre alarm bOX, C. A. Rolfe . . . . . . . . . . . . . . . . .  543,103, 543,104 Sash fastener, Oettmger & Wanenstem . . . . . , . . . 540,450 
F Ire alarm box. J. T. Stack . . .  . . . . . . . . . . . . . . . . . .  543,068 Saw filmg macbme. R. Bauer . . . . . . .  543,204 
Fire extIngUIsher, Hugbe� & SmIth . . . . . . . . . . . . . . 543.341 Saw handle, P. Brown . . .  . . . . . . . . . 5"=3,289 FIre hose valved nozzle. H. W. Ross . .  G . . . . . . . . . . .  543.220 Scale, computIng, W. }\ StImpson . . . . . . . . .  543,32.1 
FIrearm foldmg stock. A. J. Murray . . . . . . . . . . . . . 543.138 Scraper operatm!< apparatus, H. G. Butler . . . . . . . .  543,332 
Fueproof constructIOn of floors and CeIlIngs, A. Screen. See WIndow screen. 

G. Cummmgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543.082 ScrewdrIver, J. W .J ones . . . . . . . .  , . . .  543.096 
FIsh book, 11'. D. Pettey . . . .  . . .  . . .  . . . . . . . . . . .  . .  543,268 Screw thread cuttIng' dIe, N. E Martm . . . . . . . . . . M�.136 
Flushlng tank for water closets, etc., automatIC, Scroll former, P. C. Forrester . . . . . . . . . . . . . . . . . .  f>43.233 A. Hagen. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,013 Secondary battery. E. Boettcher . . . . . . . .  543,372 
Fodder cutter. N. Hoffman . . . . . . . . . . . . . . . . . . . . . . .  543,340 Seed delmtm!< macbme, cotton, G. W. Wasbburn 543,202 
�g?��� cs��:������:W. ta��:'·.·.·. · ·.:·.·.·.·.·. · · · · · ·. ·. · : ��:� �:����
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Food rellulators. deVIce for baby, A. A. Davidson 542,993 Sewmg machIne groove cuttmg attachment, A. 
Form for clotblng, display, A. O. Kuehmsted . . .  543,344 G. Taylor . .  . . . . .  . . .  . . .  513,431 
Furnace. See Garbage furnace. Glass annealing Sewmg machme, Overedge, E & R. Cornelv. 

furnace. Glory hole furnace. Smoke consum- 543,295, 513.335 
lng furnace. Sewmg machme stop mechamsm. J. Douglas . 543,442 

Fnrnace, A. M Hewlett . . . . . . . . . . . . .  , . .  , . . . . . . . . . . .  543,018 Shaft trace connectIOn. veblcle, J. H. WIse heart . 543.225 
Furnace re"ulator. W. R. SmIth . . . . . . . . . . . . . . . . . . .  543,0 6 1 Shaft, uDlversal drIll , M. S. P. Dabl .  . . . . . .  . .  543 083 
�:�e a��:r�£u�:nl

n
l:a��� . . . . .  O . . .  G O G  . . . . . . . . . . . . .  M3. 25l �g��\�:�

n
p
k
��!at�s�F.j)w��aurriailD· ·.·::. ·. o:.: . .

.
. .

. g:g:�g 
Garbage furnace, W. S. Hull . .  . . . . . .  . . . .  . . . . . . .  543,134 Shears J A. Veruet . .  . .  . . . . . . . . . . . . . .  0 ' "  . . . . . . .  51H,275 
Garment banger and stretcher, .J. H. J .  Ronner . . . 543,103 Sbears Jomt. A J. Krank . . . . . . . .  543,026 
Garment supporter, RobbIns & Henssler . . . . . . . . . .  543.353 Sboes, manufacturIng cork sole, E. M. Cole . . . . .  543 377 
Garment supporter, 0 H. Warner " . 0  . .  ' . . . .  , " 0 '  543,277 Shutter fastener. A. Rulman . . . . . . . . . . . . .  0. . . . . . . . 543.247 
Gas pressure regulator. J. H. Lowe. . . . . .  . .  . . . . . .  543.448 SIfter, asb. J. H. Hayner. . . . . . .  543,132 
Gate. See Rallwav !late. Slftm2' pulverIzed clay, machme fort F. S. Slat-
Gate, B. S. Sherman . . .  . . . . . . . . . . . . . . . . . . . . .. 543 tOO tery . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  543,221 

m::� ���s��lhn'k��:;,�:;;l�����. � .�b
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l
adj���e��1:V8b�t'i,�'!r�. .. . . .  . . . . . . . . . . 543,294 

Glory bole furuace. G. Clels . . .  . . . . . . . . . . . .  542,990 Slack adjuster, W. H. Marshall . . . . . . . . . . . .  513,390, 5411.391 
Glove fastenIng', Tl1ompson & Zuver . . . . . . . . . . . .  643.432 Sled. loggmg, H Vanderhei . .  . .  . .  " ' 0  . . . 543,067 
Glycocol derIvatIve. aromatIC, W. Majert . . . . . . . ... 543,214 Smoke CQI:;summg furnace, V .  K. McElheny . . . . .  , 543,424 
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Gram drill. C. E. PatrIe. . . . . . . . . . . . . . . .  . .  .. , . . . . .  543 049 Sole l evehng machme, E C. Judd . . . . . . . . . .  543,385 
Grate, shakmg and dumpiDJr, C. P. Soper . . . . . . . . oo 543,222 Sole roundmg machIne, KaUuscb & JuruICk . . . . . 543,304 
Grave vaults, apparatus for manIpulatIng, J. 

A. Sprn:g. See VehICle sprlng. 
Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  543.073 Stamp affixmg macbme, T. C. Devlm . . . . . . . . . . . . . .  543.441 
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down, Young & Barton . . . . . . . . . . . . . . . . . . . . . . ... . 543,366 Stamp, tIme, W S. Jarboe . . . . . . . . . . .  " . . . .  543.248 
Hammer, drop. J. Ao Horton . . . . 0 0 0  . . . . . . . .  0 . . .  54.3,302 Starttnl! or sto��nn2' mechanIsm, J. J. Heys . . . . . . .  543,242 
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Hasp. W. Firlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543,282 Steam Jomt, rotary. J. B. Morgan . . . . . . , . . . . . . . . . . . . 543.045 

Bottle, A. Dryfoos • 21,500 
Box. "":-1. Fatton 24 502 
Grate, C. T. Coe . . . . . . . . . . .  . . . . . . .  24 04 
Lamp, Kee ler & Hamm . . . . . . . . . . . . . . . . . .  24,t96 to 21 ,lnn 
Pendant, G .  HIlpert . . . .  . . . . . . .  24 , '1fl4 
SI�n board. H H. Dreyer. . . . . . . . .  . . . . .  . 24 ,505 
Spoon handle, L D. Cole . . . . . . . . . . . . . . . .  24495 
Square, try. L. 8. Starrett . . . . . . . . . . . . . . . . . . . . . 24,503 
'l'oy money bank, C. A. BaIley . .  . . . . . . . . . . . . . . .. . . 24,501 

TRADE M ARKS. 
Bakmg powder, Southern ,Manufacturing C;om� 
BeJi.�rlg-er. Estate of F' Oppermann. Jr 

. ��.� 
Beer, lager, FIrm of G. Pschorr . . . . . . . 26,853 
BIcycles and accessor}es tbereto, ZImmerman 

Manufactunng Company . . , . . 26,873 
BItters. maKen, S. B. Rothenberg . . .. 26.300 
Blood purIfier and remedy for rheumatism, W� G. 

O'Donnell . . . . .  26,859 
Boots and �hoes. RICe & Hutchms . .  . . . . . .  26,842 
Buttons, Imk cuft, J. A Flomerfelt . . . . . .  . . . . 26,846 
Cement. Imported. ( . Zunz . .  . .  . 26,870 Cleantng and poltsbmg purposes, mfusortal earth 

for. Colony & OsgOOd . . . 26,868 
Combs and other tortOIse shell ornaments, SIn� 

nock & Sherril l . . . . . . . . . . . . . . 26.845 
Flour, wheat. Campbell Brotbers. . . . . . . . 26,865 Gas bUlneIS and tbeIr accessones and parts, Wels-

bacb [,Ight t ompanv . . . . . . .  26,875 
Hats, boys' and men's fur. Beltmre, Lurch & 

Company . . . 26 841 
HorRe wasb Ing or cleamng preparatIOn, L. Eo 

Lord . . . . . .. . .  . .  26 869 
Llnunent, J. Barnes . . . .  2fi 861 
J\rledlCal compound. certam named. A. H. \i\Tells... 26 .867 
MedICal compounds, certmll named. C R. Ray . 26,856 MedlCmal beveragelS, Apobaqm AlkalIne Sprmg' 

'Vater Coropanv . . . . . .  26,854 
l\lusICal mstl uClents, Barrows MusIC Company . .  26.850 
Plaster. ca]cmed, Kevstone Plaster Company. . . .  26.871 
Remedy for anemm. chlorosls� megrlm, and neu-

ralgIa, Knol l & Company . . . . . . . . . .  . . . 26,860 
Re

�r��t���a;.�ja�
s
& �11I�g��� .��I.��;.��:. ��.�- 2G.858 

Salve, J. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.862 Salve. W. F. A. Neynaber . . . . . . .  o • • •  oo • • • • • • • • • • • • • • • �6 863 
�carf p.ns. E E HICkok . . . . . . . . . . .  . . . . . . . . . . . . 26,847 
Shoes, scboo], Hamilton, Brown Shoe comPR2¥,'843, 

� 
844 

SIlks, embrOIdery. J. Pearsall & Company . . . . . . .  26 83n 
Skates Starr ManufactUrIng Company . . . .  . .  . .  . 26,872 
Snuff. rr H harrett & Company . . .  . 26,851 
Soaps for use upon fabrICS, leather. and other ma-terIal, D A. Kendall .  . ,  . .  26,3611 
Squares and rules, mechanICS', Eagle Square Manu-

facturlllg Company . . . .  . . . . .  26 874 
Umbrel las. cane sheatbs for, E H. HIrsh . . . . . . .  26.849 
Washmg powders, \V. )JcGlaug-hhn. . . . .  . ZG.867 
Watch cases and movements, Dueber Watch Case 

�J anufacturlllg Company . . . . .  . . . . . 26,M8 
Yarns of wool. worsted, or hau, J. Paton, Son & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,810 

,\ }H 1 11 f t '"  (' o n . of the specrficatIOn and drawmg of 
any patent In the foregOIng hst or any patent in prmt 
lssued SInce 1863. Will be furnIshed from thIS office for 
25 cents. In orderIng please state the name and number 
of the patent deSIred, and remIt to Munn & Co .. 361 
Broadway New York. 

( ' a n a (I i nn tHU f> lJ r lii may now be obtaIned by tne 1ll� 
ventors for any of the InventIOns named In the fore .. 
gOIng hst, provlded tbey are SImple. at a cost of $40 eaCh. 
If comphcated the cost WIll be a lIttle more. ]for full 
lDstructIOns address Munn & Co , 361 Rroadway. �ew 
\ ork. Otber fOreIgn patents may also be obtamed. 

© 1895 SCIENTIFIC AMERICAN, INC.



O R IH N A R Y  R A TES. 

I n fd d .. Pa:re . .. �ch i U lil e r t i o ll .. ..  1:) cenr. n l i n e  
U n c t.;: P a z ,. .  f" fl c h  i l l l'l e l" l i O Il .. _ .. ..  S t . O O  a l i n e  rr For some classes 01 A dvertisements, Special and 
Higher rates are required. 

The above are cnanres per RIZ3Le line- about eilZ'h t 
words per line. 'J'h is noti ce sbows the width of the line. 
and is set in ag-ate type. 1-engravings may head adver. 
tisements at t,he same rate per ag-aLe line. by measure .. 
'llenL. as the letter press. Advertisements must be 
received at Publication Office as early as 'l�hursday 
mornine- to appear in lhfl foi iowing week's issue. 

Foot Power "* Screw cutting 

L tb Automatic a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. 
Send for Cataw,que B. 

SENECA FALLS MFG. COMPANY, 
ti95 Water St. , Seneca 1!'alls. N. Y. 

FOOT POWER LATH ES 
For Electrical and Experimental 

Work 
Ounsmiths and Tool Makers 
Oeneral Machine Shop Work 
Bicycle Repair Work 

High Orade Tools 
Correct in Principle 
Elegant in Design 
Superior in Construction 

THE BEST FOOT POWER LATHES MADE CATA\.OGUE 

W. F. & JOHN BARNES CO. 
1999 R U BY STREET. ROCKFORD. I LLS. 

TO INVENTORS . r';re��PWr��wJlI�I�rl����; 
and Jlodf>ls , offers � JH' c i a l  F a c i l i r.i e s  to I n v e nt­
ors. Guarantees to work out ideas in strictest secrecy, 
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nable ideaBt which they lack mechanical training to de ... 
velop. Novelties and patented articles manufactured 
by contract. 1 S .  :S e n e c a  :S t . ,  C l e v e l a nd, O hi o . 

Starrett's  U n iversal S u rface Gauge 
This gauge has joint at 
base allowing s p i n d  1 e 
and scriber to be moved 
back and forth and 
F��:�p�g:rlo Eci:l!��� 
��!'atgd 

r
::��r�::th .baCk 

Price, No. 1, 9 inch . . . . . . . .  $2.50. No. 2, 12 Inch . . . . . . .  $.3.00 
u No. 3, with two spindles, 12 and 18 inches . . . . . .  3.50 r.:Jr lllttstraied Catalogue Pree. 

The L. S. Starrett GO. , �a
o�J��¥e\�ilgteJ1Y�: 

ARGON, THE NEW CONSTITUENT 
of the Atmosphere.-A very ful l abstract of a paper by 
Lord Ray leil:!h lind Prof. William Ramsay. read before 
the Royal Society. Reasons for suspecting a hitherto 
undiscovered constituent in the air. Proof of the pres­
ence of argon in the air by atmolysis. Separation of 
argon ou a ll\rge scale. Density. spectrum and behavior 
of argon. Liquefaction and soliditlcation of ar�on. Con­
tained in SCIENTIFJC AMEHICAN SUPPLEMENT, Nos. 
1 0 00. 1 0 0 1  and 1 00� . Price 10 cents each. To be 
n H d  at this office!and from all newsdealers. 

Seventeenth Edition of 
Experimental Science 

tI.lH I:SED AND ENLARGED. 
1 �.! n l'n2�8 D n d  1 1  0 � u p eJ'b C u t. added. 

Just the thing for a holiday present for any man, 
woman..�tudent. teacher, or anyone interested in 5ciencea 

In the  new matter contained in the last edition will be 
found. the Scientific Use of the Pbonograph . the curious 
opt ica l  i l lusion known as the Anortboscope, tog-ether 
w i th other new ann interestiIl/Z Optical I l lusions, the 
OPtical Projection of Opaque Objects. new experiments 
in Projectien, Iridescent Glass, some points in Photo­
j!raphy .  inciudin/l Hand Cameras, _Ca.ne Cameras, etc.: 
SVBtems of Electrical Di stribution, Electrical Ore Find­
er. �lectr�cal Rocker, F.lectMc Chimes, How to Color 
Lantern Sli des, Study of the Stars. and a great deal of 
other new matter w h lCh will prove of interest to scien­
tific readers. 

k40 pages, 782 fine cuts. substantially and beautifully 
bound. Price in cloth, by maH. $ 4 .  Half morocco, Sa.  

lJr.-:ie1Ui jor ti i l l �t1'ared ctTcniaT. 
M U N N  & CO • •  Pub l ishers. 

J,itutifi, �lUtti,au. 
'='------

R 0 C K Made of Large Blocks of Emery Set in Meta l .  

Fastest Grinders known. Can grind anything 

Mnde �h lll·p .  �tay � h arp EMERY N O  P I C K I N G .  

H d d i U Wlll �'it any Mill Frame. 
lo;n

Arl
e ; l I r!ose

S
s� Cileap as Best �'rench Buhrs. 

St:;re����cMi' l CO . .  Boston Mass. MILLSTONES. 
B U Y  I Premo Gameras T E L E P H O N E S  

'r h a r  a )' e  2" H u d-1I 0 r  " c b e a p  t h i u g' )I; . "  The differ-
ence in cost Is little. We guarant�e our apparatus and Premos 
t�

r
:��:n��: ;��ti��t'i.�m�nat���e

l
���) �r If�

t
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ts. 
Prod uce WESTEtlN 'l'�]LEPHONl<J CONS'l'RUC1'ION CO., 

�40 Monadnock Block, CHICAGO.  Perfect 
Largest :Manufacturers of Telephones Vn the United States 

rum�ing W,tlr �y ��m�rnuQ Air. 
We take pleasure In announcing tbat by arrangements 

made with J. G. Pohle, we are enabled to furnish our 
customers with the 

P O H L };  A I R  I . I F '!' I' (l IlI P ,  
protected by numerous American and Woreig-ll patents. 

'rhis department ot our business will be under the per .. 
sonal supervision of Dr. Pohle, the inventor and pat'ee. 

l'Iili.��e��r
S��ki�n��2� ���;!:n�ttgf.� N�� 'y ork. 

Pictures 

Are perfect in construction. workmanship 
and finish, and contain more modern im­
provements than any other Camera. We 
make several styles and guarantee them all 

ROCHESTER OPTICAL CO. 
22 SOUTH STREET. 
They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. II:lr Soe SCT. AM .. May 18, 1895. 
Send 4c. in stamps jor O'Ulr hand-

somel'y illustrated catal(,gue. 
Address H. D. LAYMAN, 851 Broadway, New York. 

N . Y. 

M a n u factory Established 1 '61.  
LEAD PENCILS, COLORF,D PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MA1'ERIALS. 

CALENDOLl'S T Y P E S E T T I N G MA- ' 78 Reade Street , • • •  N ew York,  N .  Y. 
chine.---:De8crlPt�un of.a . '!lachine .re.cently i�vented �y I IU al1 u factol'y Establishe d 1 16 1 .  Father Calendoh, a SlClllan Dommlcan. which permits 
an experienced operator to compose fi fty thousand let- ! 
ters an huur. With 1 i 1 lustrations. Cont.ined in RCIEN· , "

Pac'lf'lc"  & "
U n 'l o n "  'rIFIC AMERICAN SUPPLEMENT, No. 1 0 0 :i .  Price 10 

I cents. 1'0 be had at this office and from all newsdealers. 
Gas & Gaso l i n e  I E N C I N E S .  VANDUZEN S�iATM PUMP 

THE BEST I II  TH E  WORLD, 
Pumps Any Kind of Liquid. 

in Order, never Clogs nor 
Every Pump Guaranteed. 

�-t.--10 SJ:ZES.--
12000 GaUons per Hour. $7 to $75 each. Address 

I Marine and Station­
ary. 1 to 75 h. p. 
Safe, Simple, Eeo-
nomical. 

[AUGUST 3, 1 895. 

MECHANICAL DRAWING 
Mechanics, Steam Engineering, Electricity. �f;��i�;�He�l�, M�¥n�?���ft:A

n
B���t_ 

es. Send for free circular, stating subject wish to study or your trftode. 
' �orrespondence Sehool of Intll1strial 

"'''ience�. :SCRANTON. PA. 

THE M. & B. TELEPHONE .  
A b � o l u t e l y  N o n - i n fl'i u flinK. 
A b � o l u te l y  GU 8 1' 8 u tped. 
A b s o l u t l ' l y  til .. Rest Excb a n g e  

:S W I'I' C H  B O A R ]) S .  
Illustrated Catalogue on application Free. 

• • IIlr Agents Wanted. • . 

T H E  U .  S. T e l E PH O N E  CO NSTRUCT I O N  C O .  
1.31-13.3 S. Fourth St .. PHILAlll<LPHIA. 

Parso n ' s  H o ro l ogical  I nstitute .  

gcl�ool for ruatcbIl!aken� 
E N G RAVERS AN D J EW t. LERS. IPr Send for Catalo!}ue and References. 

PARSON ' S  HOROLOG ICAL I N STITUTE,  
3 0 2  Brad l e y  A v e ll n e� 

= = T H E = =  

ar ESTA U I. I "; H E D  1 � 4 a . 

The M ost Popular Scient ific Paper i n  the World 
O n l y  $ 3 . 0 0  a Y e nl', I n cl u di ng l' ostnge. 

Wee){ l y--52 N n Jllbers a Y e ar. 

T h i s  "' i d e l y  c i rc u l a t e d  and splendidly i llustrated 
papel' is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing. Engineering Works, Steam Machinery, 
New Inventions, NoveltIeS in Mechanics, Manufactures, 
Chemistry, mectricity.Telel<rapby. Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'l' e l'JI I � of �lI b!iicrhlt i fJ n .-One copy of the SCIEN­
TIFIC AMERICAN wiJ1 be sent for one year - 52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'J1 h l' c e  H o l l a l's by 
the publisbers ; six months, $1.50 ; three montbs. $1.00. 

C l u  bs .  - Special rates for several names, and to Post .. 
masters. Write for particulars. 

'I'he safest way to remit is by Posta] Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

lU U N N  & C O . ,  3 6 1  Broad way , N e w  York. --�--
Jdtntitie �tutri(an JUpplttutnt 

This is a separate and distinct publication from THE 
SCIENTJFIC AMERICA:'\', but is uniform tbel'ewitb in 
size. every number containing sixteen large pages full 

THE E. W. VANDUZEN CO. , 102 to 108 E. Second St. ,  Cincinnati. O. 

S c i e nt i f i c 8.Q..Q! C ata logue 
E. of engravings, many of which are taken from foreign 

��t��!��Pl;' �tfs��t(:�1 ���I�:rcai���d��i(�n:Oo,¥
c:rt�: papers and accompanied with translated dpscriptions. 

sian wel ls . Some chemical features of artesian wel l THE SCIENTIFIC AMERICAN SUPPLEM ENT is published 
Sllpply. Contained in  SCIENTI (rIC AM EH I CAN SUP. weekly, and includes a very wide range of contents. It �:nl�� ��J'f�°Ii:I 

���lew�d��:�S:
ents. '1'0 be had at this preseI:.ts the most recent papers by eminent writers in 

all the principal departments of Science and the Useful 
Arts, embracing Biology. Geology, Mineralogy, �atural 
History. Geography. Archreolo�y. Astronomy. Chemis­
try. Electricity, Light, Heat, Mechanical Engineering, 

W l£ LLS - B Y  PRO F. A RT ESIAN 

RECEN T L Y  l' U B I. I SH E ]) . 

Our New Catalogue contalninR' over 100 pages, Includ­
ing works on more than fifty ditl'erent Bubjects. WiH 
be mailed free to any address on application. 
lU U N N  & C O . ,  Publishers SCIENTH'IC AMERICAN, 

All 
Dealers. 

3 6 1  Bro ad way, N e w  Y o "'  • •  

A NEW P IPE WRENCH 
Grips Quickly and Firmly. GALVANIZED 

as well as other Pipe, and will Not Crush 
it. Won't lock on pipe. Does not 

mar nut or highly polished 
tlttinl<. Other 

features. 

WELL DRILLING MACHINERY, 
M A N U FA C T U R E D  BV 

WILLIAMS BROTH ERS. 
ITHAC A. N.V. 

MOUNTED OR ON SI LLS. FOR 
DEEP O� SHALLOW WELLS, WITH 
STEAM OR HORSE POWER 

F O R  C ATA L O G U E  _.'AA"_'.� _00 . BRO!i.JTHAC;IuN.� 

Experimental & M ode l  Work 
E. v. BAILLA RD, 106 Liberty Street, N. Y. 

�;���I�;:!�;����;� Wful!a�(IJllhh1 A Comp l e t e  iSystem for the generatIOn of a GAS ENGINES & VENTILATING FANS C H EAP A N D  PERFECT FUEL GAS. The best Motor in the world for driving all kinds of GAS BLAST FURNACES light ma�hlnery, nOiseless, neat, !'ompa!'t ; .  invaluable 
, for blOWIng chnrch organs, runnlng prIntIng presses, 

for all kinds of Mechanical Work, coffee mills, ventilating fans, ice cream freezers, meat 
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lg:nJ:.���i� IIlr I llustrated Catalogues on application. B ack u s \V a t e r  ill o t o r  Co . . N e w ark, N .  J" U.";.A , 

Address, �O N A SSA U is'l' R E ET. N EW Y O RK. 

The Be rkefe l d  H ouse F i lter 
The Only Filter RemovVnQ Typhoid and Cholera 

Bacilli, tested and indorsed by many 
leading authorities in Europe and Am­
erica. It gives a contintlOus flow of fn ... 
tered water, a b s o l  u t e  1 y free from 
germs. It is easily cleaned, as aU im .. 
purities remain on the surface of the 
filtering cylinder. Cylinders can be ster­
Ilized by bOiling in water for one bour. 
Send for Circulars and prices to the 

B E H K F F E I . ])  FI UJ'E It  CO .. 
4 C edar Sn'eet, N e w  York. 

W ostorn Univorsity of Ponn'a. 
'J' he l e adi n g in!lti t n tl o n  of learning between 

t h e  � u sq u eil lilllla River and the L a k e s .  

The College
j, 
The EnlOlineering School, 

�
CiVil, Mechan­

b';;'lie:�:
ctrica and MIning Engineering . The Medical 

For catalogue. address tbe Cbancellor. 
W. J. HOLLAND, ALLEGHENY, PA. 

The " Cl imax"  Stereotyper 
ANll 

M o u ld ing P ress Com b i ned,  
for making perfect C e l l u l oi d  !'iio t p ­
I ' P o t }·· t.P"" to be used in pInce of metal 
stereotypes. Also for making Itu b. 
h p l' :-tn m lll'ii . Should be in use in 
every printing office. See SCI. AM., 
Dec. 00. 1893. Send for circular to 

T H E  J. F. W. DORMAN CO .  
2 1 7  E .  G erman St., Baltimore, Md. 

JOWERS A N D  TANKS 
PATENT SECTIO NAL 

ALL  IRON TOWERS 
o f  4 and 1 2  Col u m ns.  

for Water Works, Cities, Towns, 
and Manufactories. 

PLAI N ,  A L L  W O O D  TOW E R S  
E L EVATE D  TA N K S  

for Antomatic Fire Sprinkler Plants 
MANUFACTURERS OF 

I R O N  an d !!iTEEJ� TANRS. 
Louisiana Red Cypress Wood Tanks 

a Specialty. 

W. E. CALDWELL CO . ,  
2 1 9  E .  Main  Street . 

LOU ISVILLE,  K Y . ,  U .  S. A.  

I C E M A C H I N  E�. () OI' ] j !iiS E n g i n e",.  H l' P ,,' e l's' 
fi ll d  Hott l er ",,' Il l a e h i l l el'}" . 'rHE VILTER 
MFG. CO., H99 Clinton Street, M ilwaukee, Wis. 

Steam and Railway Enllineeri[lg, Mining, Ship Building, 
Marine Engineerillll. Photograpby. r.rechnolog-y. Mann­
facturing Industries. Sanitary Engineering', AlZriculture. 
Horticulture, Domestic Ecunomy, Riography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLl<Ml<NT. for tbe United States, 
Canada. and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­
MENT, bot.b mailed for one year to one address for $1.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

IlI U N N  &; CO., 3 6 1  Bl'oadway, New York. --�.--
<i'� ° 1 ;t °  �� ;t O t O �1tX hntg :h(�t IOlt. 

THE SCIENTIFIC AMERICAN BUILDING ED 1TION is 
issued month ly. $2.50 a year. Single copies. 25 cents. 
Thirty�two large quarto pages. forming a large and 
splendid Magazine of Architecture. rich ly adorned with 
eLegant plates and Jther fine engravings ; illustrating the 
most interesting exampl es ot" modern ArchitectuIal 
Construction and al lted subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi� 
dence8. city and country, including tbose of very mod­
erate cost as wel l as the more expensive. Drawings in 
perspective and m color are g-iven, together with Floor 
Plans. Descriptions. Locations, Estimated Cost, etc. 

The elegance and C'!heapness of this magnificent work 
have won for it the Lal' g e s t  C i rc u l ati o n  of any 
Arcbitectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

llI U N N  & C O . ,  361 Broadway, New York. 
--�.--

��VGrt �ditiOlt 
of tbe SCIENTIFIC AMERICAN, with which Is Incor· 
porated .. LA AMERICA CJENTll�I(,A E iNDUSTRIAL," 
or Spanish edition of the SCIENT IFIC AMERICAN is pub­
lished monthly. and is uniform in size and typography 
with the SCIRKTIF IC  AMER ICAN. Every number con­
tains about 50 pages, profusely illustrated. It is the finest 
SCientific, industrial export paper published. It circu­
lates throughout Cuba, the West Indies, Mexico, Cen­
tral and South Ameriea, Spain and Spanish possessions 
-wherever the Spanisb language is spoken. THE SCI­
ENT IF IC  AMERICAN EXPORT EDITION bas a large 
guaranteed circulation in all commercial places through .. 
out the world. $3.00 a year. postpaid, to any part of the 
world. Sin"le copies. 25 cents. IT Manufacturers and others who desire to secure 
forell<n trade may bave lar"e and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rate. upon application. 

Office of the SCI E N T I F I C  A M E R I C A N ' i 
aUl BRUAD WAY, N E W  YORK. 

Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo­type Machinery and Supplies. 

LU U � 1!i  & (:0 . . P u b l i s h ers, 

.161 Ha'oRdway, � e w  YIH'k. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Founded by Mathew Carey. 1785. 

HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  \V a l n n t  St • .  P h i l ad e l p h i a. Pa .• U. S. A .  
ur Our New aud Revised Catalogue o f  Practical and 

Scientific Books, 90 pages, 8vo, and our other CatalolZ'ues 
and Circulars. the whole covering every branch of Sci­
ence applied to the Arts� sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

The Scientific American 
R.eference Book. 

A most useful little bound book of 1 50  pages, com­
prising, probably. the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are : The Last Census of the 
United States (1890), by States, Territories, and Coun­
ties j Tab ie of Cities baving over 8,OCXl inhabitants ; 
Map of the United States -miniature outline ; The 
Patent Laws ful l text) ; The Trade Mark Law (full 
text) ; 'l'be CopyrillLt Law (full text) ; Tbe Principal 
Mechanical Movements-illustrated by 150 small dis­
grams-of value to inventors and designers of mecban­
ism ; .\[edalli on Portraits of Distinguished American 
Inventors ; Valuable Tables relat.ing to Steam, Elee­
trlcity. Heat, Metals, Weights, and Measures. 

pr Sent by mail to any address on receipt of price, 
25 cents. 

MUNN &. CO. ,  Publishers, 
3 6 1  

F.I � � . . � �I � �r p����O��:�g�e. 
BRO O K LYN FIRE BRIC K W O R K S .  

88 Vall D y k e  �tre e t .  B RO O K LYN, N. Y .  

E M P I R E----
• B O I L E R  CLEANER • 

---'C O M PO U N D  
\V e  D on 't Offer G l ' a t u i l i e s �  but our 
Circular will give you the information 
that1.��Nutl:b�endO���:y�Vb-��:l��: 

proved, and being used by the Largest 
Railways and Factories in the East. 

OFFICE :  
K e m b l e  B l d g . , 1 9  Whitehall  S t . ,  N .  Y .  

Tho TYDOwritor 

� c ttut tftc �mtttcau. 
HOW D I D  IT GAIN THE NAME OF -

" J'rhe lright Running Densmore " ? 
Because, in actual operation , owing to the compound leverage, the fingers in striking 
the keys GRAD UALLY , INSTEAD O F  SUDDENLY,  overcome the inertia of the typebars. 

• • . This principle is made exceedin�ly clear by illustrations in OUf free pamphlet. . . . 
Adopted by the U. S. War Department in 1893. Government contract renewed in 1894. Supplied Oensmores to 

the Government Land Offices throughout the U. S. in 1895. First Densmore purchased by the Carnegie Steel Co. 
in 1892 ; they now own 33. 

D E N S llORE TYPEWRITER (;0 . . 3 1 6 Broadway, N e w  
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mailed, $a.OO.  Send heigEt of rear wheel in ordering. 
Il.lr Write for descriptive Circular. 

DAVIS, STEBBINS & C O . ,  33 Sudbury St. ,  Boston ,  Mass. 

S I NTZ  GAS  E N G I N E  0 0 .  
GRAND RAPID S, MICH" 

u. s. A. 
Manufacturers of tbe S i n tz Stn ­
ti o n a l' Y  a n d  iH Ul' i l l C  «'; n M and 
Hn�o l i n f' Il.".n&r i n f· s .  ES
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tured or natural gas -Boats and 
launcbes. Prices within the reach 
of all. fir Send jar Catalogue. 

Mention this paper. 

GEM TELEGRAPH 
G�::f���:d OUTFIT $2 .00 

o f  Sounder and Board on 
Zinc and 

promment 
. 

Sent by 
express on receipt of price , Two Dollars. 
C. A. CLEAVER & CO., 206 I,aSalle St., Chicago 

Engineers and F i remen ���g ��
t
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f
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tainIng a list of questions asked by a board of examin. 
ing engIneers. Stromberg Pub. Co., St. Louis, l\{o. 

• •  T H E  O N LY -
Smal l  Foot Power Dr i l l  P ress 

Now ready for the market. 
For Bicycle Repairing and all kinds uf 

Small Drill Work. Manufactured speCial ly 
for small work. Just the thing for Experi­
menters, E1ectricians, Inventors and Model 
Makers. Made for power use without stand. 

Sells at merely a nominal price. 

'" fir rt'¥� �':i
i
ii':�� ���IT:cr(�:, mail. 

2 1 S  F ulton S t . .  Brooklyn, N. Y .  

esting Hnd valuable tabie sflowinJ.! the number of patents 
granted for the various su bjects upon which petitions 
ha ve heen filed from the beginnin� down to December 
31. 1 89t Contained in RCIENTIFIC AMERICAN Sup­
PLEM ENT, No. 1 0()2. Price 10 cent.. To be bad at 
this office and from all newsdealers. 

............. �;�:eBicycles 
Shipped anywhere 

C.O.D. Saving you 
.l-�""'=Jfdealers profit. :�����:gt��,f?i::�:�g 

� $65 u " '37.60 ' -- $20 ,. " $10.90 
L,atest models. wood or steel rims; pneum atic tires; weight 17� 
to 30 lbs. ; all styles and price�_ La.r�e illustrated catalogue free 
Cash Buyers'Un ion , 162 W . V anBuren SI.B 1." ,Chicago 

EXCHANGE, 
It Barclay St . ,  N ew York MONITOR VAPO R E N G I N E  AND 

POWER C O M PANY, 

riX'i,:;I���I.
e
Jn°�§���rt�e�� 8 E R I E  STREET, CRAND RAP IDS, M ,CH,GAN • . 

of all makes. CASOLIN E  LAUNCH E NG I NES A N D  LAUNCHES pr Send JOT catalogue. 

H ELLO, CENTRAL ! 
Do you use telephones ? [f so. we can give 

you just what you want. Our specialty is Blake 
Trall8IDitters. There is a . •  best " in everytbing, 
and ours are tbe best. We supply complete 
telephones or all or any of the parts to construct 
a telephone. Write for i11ustrated catalogue. 

PH<ENIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 

A Valuable go ok 

12, 5 0 0  K e  ..... i p l,.. . .. O lS  .. .. ::- e � .  P J'h�e $ 5 .  
Bound in Sheep, $6. Ha1,f-�lorocco, $6.50 . 

This splendid work contains a careful compilation of 
the most nseful Receipts and Replies given in tbe Notes 
and Queries of correspondents as published in the ;ooo.c i ­
e n t i fi c  AJnel'ican durinll' the  past fifty years ; together 
with many valuable and important additions. 

O ," e l" 'r ,," � I \ e  'l' u o u l'i a n d  selected Receipts are 
here collected ; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

'l'he work may be regarded as the product of the stUd­
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
peing of tbe highest value. arranged and condensed in 
concise form convenient for ready use. 

Aimost every inquiry that can be thought of. relating 
to formulre used in the various manufacturing indus­
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

fl'bose who are engaged in any branch of industry 
probably will find in t�ls book much that is of practical 
vaiue in their respectIve callings. 

Those who are in search of independent business or 
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nggestions. pr- Send jor Descriptive Circular. 
MUNN & CO., Publishers, 

SCIENTIFIC AllIERICAN OFFICE, 

361 Broadway, New York. 

MANUF A C 'I'URERS of special tools or devices 
wishing them introduced with little expense, please 
address AGENT, Box 834, Albany, N. Y. 

MESSRS. MUNN & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
ODe may quickly ascertain, free, 
whether an invention probably is 
8�����}��Jo��i

t
��Ti��I���td��: ��� tO�b�:f�,d�ri'g1;. ��nf�;�:

s and 

PATENTS 
taken through Mnnn & Co. receive 
special notice in the ScientIfiC Amer-
���ani1�irll��i���& :a�

e
f�� 1��C::i 

circulation of any scientifiC work. 
J3 a Yl�dr!�e�iIf}jfJ�i6��

,
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New York, 36l BroadwlloY. 

I N V E N T O R S  O R  M A N U FACT U R E R S 
of Novelties and Articles suitable for Dealers in Sta­
tionery, fl'oys. Books. Drugs, Fancy Goods ; for News­
dealers. or for sale on Railroad 'l'rains, should make 
them known through 
"The Bookse l l er ,  N eWSdealer and S tationer," 
which has the widest and larJZ'e�t Circulation of any 
'I'rade Journal in this line. Published on the 1st and 
15th of each month at No. 29 Beekman Street, New York. 

B" Sample copy sent iree on applicatwn. <i B RASS BAN D 
� Instruments , Drums,  Uniforms, Equip­

ments for Bands and Drum Corps. Low .. 1$aJJ, est prices ever quoted. Fine Catalog, 400 
W 

IllustratIOns, mailed free ; it gives Band 
M llsic & Instructions for Amateur Bands. 

LYON & HEALY, 33·35 Adams 81., Chicago. 
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llI ari ne Vapor Engine Co . . J er�ey City, N .  J .  

T E N TS .  

202 =208 SO. Water St. , 

A R M S  & 
WITH RUBBER HANDS & FEET. 

The Most Nat u ra l ,  Comfo rtable and 
D u rable,  Over 1 6 , 0 0 0  i n  use.  

New Patents and I m portant I m p rove· 
ment.  U .  S .  Gov't Manufact u rer. 

lllustrated book of 430 pages and for­
mula for measuring sent free. 

A. A. M A R KS , 
70 1 BROADWAY, NEW YORK CITY. 

T C E - H o n S I� AND COLD ROOl'J. -BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENT] FIC AMERICAN SUP­
PLEMENT, No . .) H. Price 10 cents. To be bad at this 
office and from all newsdealers 

BEL TINGc���a

. 
!���!Gs!!!e!������!���k��!��YORS 'A-" 

T h e  J E FF R E Y  M A N U FACTU R I N C  CO., COLU M B US, O.  
pr S end  10f' /a te  Catalogue "C." Branches: ClUCAGo-NBW YOBK. 
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SAN ITARY S O AP V AS E  
l'REV ":N 'I' � disease, waste, pilt'er· 
ing of soap, clog-gine: of waste pi{tes, 
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pure soap. '1' lie UnLy Clean, Sanitary, and Sa! e 
' way to use soap_ A gents TVanted. 

Sanitat·y Soap V as e  Co • •  

Aqueduct Bldg.. ROCHESTER, N. Y .  

ITS INFLUENCE IN 

The New 

Model No. 

9 
Improved 

American (' 8 
Typewriter .) 

The Latest Model of the First Successful Low-Priced 
Typewriter. New ideas, greater speed, improved con­
struction and better finish. Sold by the makers direct 
at pr

i;
s
M:,!'J%:�gt:.

e
�� !,!diei�:'::;!!m��th it. 

AMERICAN TYPEWRITER CO.,  2 6 7  Broadway, New York 

R E PA I R  B I C Y C L E S  
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Full outtlt-
Bellows, 
�1�:'�R:8, 
Borax, Spoke 
for factories. 
logue of Tools. 

$1  ED ISON M OTO R S I  Largest apd Strongest $1 Motor made. Sent prepaId to any part of U. S. or Can­ada for lIIi l .2�. Run by any Battery Our Battery, Price :J ;,) cents. Also Dy: namo Motor, Gas and Steam En2ine ����it::: Stude
S!�� a.st��x

lo;.
r
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Fra n k l i n  E lectric Mfg . C o . ,  Miam isburg,O.  

IT t.' fRANKLIN S.MILES:f�t 
A MANUfACTURER OF 

Brass , l ro n . Steel & German S i lver

· 

:.l08 Quarry Street, I S e R E  W S Philadelphia, Pa. 

"DIETZ" TUBULAR DRIV ING LAI', P. 
IT is the only practicable nnd perfect driving lamp ever made. IT will not blow out. I� f�6�� ��

e
: ����Jifi':·head li",ht. 

1'1' throws all the light straight ahead from 200 to 300 feet. 
IT bums kerosene. nr Sem! JOT Book. 
8.. :el. :J:>:le1:z CO. "" Lailfht Street, 

New York. 
WE PAY POSTAGE ON CIRCULARS ( 1  C. malter) 
to a select list of manufacturers in U. S. Get our rates 
for inclosing and addressing. Address Advertising De­
partment, Standard Letter Head C'l., Lithographers, Engravers, Printers, 63-65 Park ROW, N. Y .. 

Architectural gooks 
Useful , Beautiful and Cheap .  

Any person about t o  erect a dwelling house o r  sta­
ble. either in tbe country or city, or �ny builder wishin,,! 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost. should procure a complete set of 
the A RQHITECTS' AND BOILDEHS' EDITION of the HCI­
ENTIFIC AMER]CAN. 
The information these volumes contain renders the 

work almost indispensable to the architect and builner, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain draw­
ing'S in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

Two volumes are published annually. Volumes � to 
18. which include all the numbers of this work from 
commencement to December, 1894, may now be obtained 
at this office or from Booksel lers and Newsdealers. 
Price, stitched in paper. $2.00 per volume. 'I'hese vol­
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per­
manent value. Forwarded to any adm·ess. 

llI U N N  &; CO. , Publisilers, 

S6I Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Great Special Offer ! 
Thousands 01 doctors, lawyers, clergymen, business men. teacbers! scholars, andiparents, as well as thousands 

of other readers of this paper, have requested us to make a !'!I pecl a l  oOe." for a limited time, on our great 
8 t a u d u T d  d i c t i o ll ary a n d  encJ' c l o p re d i a  of t lt e  ,vo l' l d's k 1l 0 lV l eda-e. We have decided to do so simply 
aE! a mea1l8 of advertising this great storehouse of iniormation. \Ve do n o t  e X IJ e c t  to IIl a k e  m o n e y by Ih i s  
oft.' )". a s  the very low price and extremely liberal terms offered but little more than pays for paper, printing, 
and binding i but tbe tremendous amount of talk created will help to advertise this most modem and up-to-date 
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any one who can afford an investment of ,- ceuts per day can take advantage of it. 
No business or professional man, housewife, teacher, student, young or old, prosperous or otherwise, or any 

o ne e l se who wishes to keep abreast of the times, or who is interested in the laudable enterprise of self-educa-
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adopted as a text book by many schools and colleges, and i s  l'elln r d e d  as R u t hority w h e r e v e r  t h e  Eng .. 
Iish I n n g u Rlle il!il spoken.  Tbe new, revised, enlarged, and entirely up to the times 

..... -.-,Encyclopredic Dictionary �-.... � 
the rellular price of which is from $42 to $' n. Is nol" offered all readers of tbis paper for tbe insignificant snm 
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dictionaries .and encyclopredias was edited by such world-renowned scholars as 
Dr.  R O ST . H U NT E R .  A . M  . •  F . G . S  •• Professors H U X L E Y .  M O R R I S ,  H E RRTAG E .  ESTOCLET. WILLIAMS,  etc., 

aSSisted by scores of other speCialists in various branches of knowledge. 
Over 17 years and $ 7 5 0 , 0 0 0  required in the production of this Magnificent Monument of Education. 

It is a Complete Dictionary of the English Language. Every word, is exhaustively treated, as to its Origin, His­
tory, Development. Etymology. Pronunciatim, ana var'ious othe'r meanings. 

It is a Thorough Encyclopwdia of Ana,tom'li, Botany. Chemistry, ZooloC/y, Geolog-y, Art. lJ.-Iusic. Agriculture, 
Physics, Philosophy, lIIechanics. History, :llIythology. Biblical Knowled{Je, etc. 

Electr ic ity b�a�n�!� 
18 treated fully yet con­
CIsely. Hundreds of words 
and electrical terms are 
found in this work which 
no other book in existence 
contains. The department 
of fGlectricity alone is 
worth tbe price of the 
four volumes. 

It i !iio a S u p e l'b Libl'u ­
l'y U o o h.: .  Bubstantially 
bound, print.ed from new 
plates, in large, clear type. 
on heavy white paper, and 
illustrated with thousands 
of new pictures made es­
pecially for this work. 

I t is beuer t h a n  n 1 1  
o t h e l' di(,ti o n Rl'ies.  be­
cause the latest edition of 
"\Vorcester cont.ains but 
116,000 words and 2,126 pa­
ges : tbe latest Webster 
contains but 140,000 words 
and 2,011 pages; tbe Stand­
ard contains but a little 
over 200,000 words and 2,318 
pages, and even 'I'he Cen­
tury contains but 225.000 

�7Jj��:C��I��t,i;'d{�� .Frv�� rious kinds sell for $50 to t� ()'-1?�I:�\��.Ji};: 
T I (J N A It Y. containing 
5,357 pages, over 3,000 illus­
trations, bound in four 
handsome volumes, hae 
over 250,000 words! 50,(0) 

The above illustration 1s an exact reproduction of the four magnificent volumes of THE :�aYr;°fo:rg
i
�n
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��c�

e �!:y 
ENCYCLOP.iEDIC DICTIONARY. They are bound in rich silk cloth, w·ith gilt back stamp' j terms everybody can buy 
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What Good Judges Say about the Work. 
1 prize higbly Tbe Encyclop",dic Dictionary for the 

number of words it contains, for accuracy of defini-
����'r�Yt��t�neh�s�� 

illustrations, and :fQr euC)'"clopredic 
BISHOP SA�lUEL FALLOWS. Chicago. II!. 

Has many distinctive claims to superiority. Such a 
work has long been needed by the business man, the 
active student, and in the home eircle.-Philadelphia 
Inquirer. 

I have examined The Encyclopredic Dictionary. and 
am much pleased with it. It is valuable as a dictionary 
and as 8 work of reference. It is copious and yet con­
cise, In all respects it is a work t!. ... at every stUdent 
should possess. 

GEORGE T. WERTS. Ge'i'ernor State of New Jersey. 

The Encyclop",dic Dictionary opens � dllltttmary war whicb may involve the Century. the Standard, and the International.-New York World,. 
1 consider The EncyclopredlC Drcttonary Superior to 

Webster, Worcester, Century, or Standard.. For the 
busy lawyer who wants to know th1ngs quickly. no bet­
ter refetence book could be had. 

BENJA MIN F . .  HUGHES, 
Attorney and ex-State Senatur, Pbiladelphia. 
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It IS but Simple trutb to Bay tbat Tbe Illncyclopredic 
Dictionary is a magnificent substitute for all of them. 

J. H. ATWOOD, 
Attorney, Leavenworth, Kan. 

Satisfaction guaranteed ,  or money refunded if books are returned within ten days. 

HOW TO CET T H I S  C R EAT W O R K  _ 
Send '2 by post-office order, express order, or check, and the ent ire four handsome volumes will be forwarded. 

Every month thereafter send $2, in the same manner, until the sum of $16 is paid. U u d e r st a n d ,  the whole set of 4 volumes is sent when the first $2 is paid; thus you ha-ve the use of them while paying the balance at the rate of ,. c en t s P f> I' d a y .  All freight or express charges must be paid by purchaser. We refer to any' commercial agency, or any: bank in Philadelphia. Any one wishing to pay casb for the complete set, may deduct 10 per cent and send $14.40. This allowance is practically the cost of keeping the account if purchased on easy terms. 
., 

Pam phlet of 8 0  speci m e n  pages free on recei p t  of 6 cents to pay postage. W"(Please mention this paper.) 

The Cranks of a 

" 1896 
Machine 
in 1895." 

Columbia 
Bicycle 

differ from all 
other bicycle 
cranks. Easy 
to take off, 
easy to clean 
bearings,easy 
to put back. 
No n u t s  o r  
bolts to work 
loose orcatch 
trousers. 

Look like 
one piece ; are 
one J.1iece me­
chamcally. 

One of the 
m a n y  i m ­
prove m e n t s 
that m a i n ­
tain Colum­
bia Standard. 

GET THE II EA REST IR&EIIT 
TO EXPLAIII.  

.. 
POPE M A N U FACTU R I N G  CO. 

GENERAL OFFICE AND FACTORIES, HARTFORD, CONN. 

BRANCH STORES : 
BOSTO,,': NEW YORK, CHICAGO, PROVIDENCE, PHILADELPHIA 
BUFFALO, �"-ROOKLY N ,  BALTIMORE, \'JASH I NGTO N ,  SAN FRANCISCO 

E M E R Y • £fi�� a�d
he

lJ:ind���t;t
d
§� pWe�: . Quick process and large stock. When in a tUITY, 

buy of 'l' H .E  '1'.\ N ] 'r E  { ; u  .• NKW YORK CITY 
{�INClNNATI. and STROUDSBURG, PA . 

Patented Novelt ies Manuf9-ctured. 
s. P.  DENISON. 1 43  Center St . •  New : rork. 

C IDER & WINE PRESS 
M A C H I N E R Y .  

POWER A N D  H A N D  PRESSES. 
(Oapacity. 10 to 1�0 Bbls. in ten hours.) 

Send for 50-page Catalogne. 
E m p i re State P u l ley and Press CO • 

�'ULTON, OSWEGO Cn., N. Y. 

DO YOU WANT A LAUNCH ?' .................. 
That you can run 
yourself. 

That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalogue of 

That requires 

neither Licensed 

Engineer nor 

Pilot. 

� _____ THE ONLY NAPHTHA LAUNCH. 
GAS E N G I N E  A N D  POWE R C O M PANY,  1 8 5th St . • M orr i s Heights, New York C ity. 

K D O A K S  $6.00 
to $100.00. 

'the ligl!test and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak. tells bow to develop and print the 
pictures. 

Eastman Kodak Company, 
l! Send for � Rochester, ZCatalouge.Z N. Y. 

ACCOUNTANTS 
who use the Comptometer 

have no tronble with their 
trial balance. Has it ever oc" 
curred to yon that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? Write for Pamphlet. 
F E LT &. TA R RA N T  MFG eo . 

62 .. se ILLINOIS ST . ,  CHICAGO. 

PR I E STMAN SAFETY O I L  EN G I N E  
•• Phenomenall-y low in cost oj operation."-FrankJ in Inst. 
N l£I����'l�l Ke rose n e .  N OT Gaso l i n e  

� ()R 
l£ S (;l nmE R  

li,c��r�icaff!i'tllri�i��1:':;g\lt: iug, Pumping, Mllling, etc. 
PRIESTMAN & C O M PA N Y ,  I nc .  
F"ont and Tasker Streets • • •  l' h i mllelphia 

.' .......................... "' ......... , ............ ,., ........................ , ... . 

1 0 0%  Profit 
No Huml>ug. New Summer Goods. 

Agents wanted in every ci t y  and 
town in U, S. Catalogues Free. 

THE BOLGIANO WATER MOTOR CO. 
Box 13. Baltimore, Md. 

.. ....•............ , ..................•.•...•...........•.•.•............• 

SYND I CATE PUBLI SH IN G CO • •  237 So. Eighth St. Ph i l ade lph ia Pa. . . .  W E  A R E  B U I L D I N C  . .  , 
. " . The Celebrated - JESSO P'S S T E E LTHN�Er 

FOR TOO L S, S AW S  E Te. 
W� J E S SOP '" S O N S  c e  91 JOHN ST. NEW YORK -.. '---.--... ----.--�_._�_���.I jG��!!�t;T�.H�::��Oi�:�;: II HORN S BY -AK ROY 0" I .  AND AGENCY. CHICAGO, I LL.U.S.A.-[ At J Prl' �H r!��g;;�:h'�::��gG;::'.�·:.�n�:e�"�;,T:f� - O I L  ENI II E  PRINTING INKS. 
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The 
American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters­

Patent N o .  46 3 , 5 6 9 ,  gra nted 

t o  Em i le B e rli n e r  N oyem­

ber 1 7 , 1 8 9 1 ,  f o r  a combined 

Telegraph a n d  Te l epho ne, 

coyering all  form s  o f  

Microphone Tran sm itters 

or contact Telephon es. 

l l-----------------------------

G RIFFIN 
The Only Perfect MILL Pulverizer of all Re-
fr��YS;;-bstances. 

. 
. •  

Will work either wet or dry, and deliver a finished product_ 
Capacity, 3 to 4 tons per hour on Phosphate Rock j 1 Yz to 2 
tons per hour on Portland Cement, Quartz, or Ores, depend­

ing on hardness of material to be pulverized and fineness of 
product. Grinds from 30 to 2 5 0  Mesh with equal facility. 

NO .JOURNALS I N  GRIN 01 NO CHAMBER. BALL RIGID O N  SHAFT HAVING DIRECT POSITIVE ACTION ON 

MATERIAL, MINIMUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. I T  I S  ABSOLUTELY GUAR­

ANTEED I N  EVERY RESPECT. BOTH A S  TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND 

OPERATI N G  EXPENSE MUCH LESS THAN STAMP MIL.LS. LARGE N U M BER O F  M ILLS IN USE ON DIF­
FERENT MATERIALS WITH POSITIVE SUCCES S  I N  EVERY I N STANCE. 

Correspondence solicited, and illustrated de­
scriptive pamphlet fnrnished on application to 

© 1895 SCIENTIFIC AMERICAN, INC.




