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LOSS OF THE CAMPBELL AIR SHIP. 

Shortly after 10 o'clock on the morning of July 16, 
Prof. E. D. H ogan, an aeronaut of considerable previ
ous experience, made an ascent from Brookly n  in the 
air ship shown in the accom panying illustration. This 
air ship is the invention of Mr. Peter C. Campbell, of 
Brooklyn, and had as its most prominent feature an 
ovoid-shaped balloon, about sixty feet i n  length, made 
of fi n e  Japanese silk, imported expressl y for the work. 
Especial i nterest was felt i n  this ascensioll from the 
fact that it was claimed that the aeronaut would, with 
the various mechanisms provided, be able to control 
the movement of the balloon so as to practical l y  navi
gate the air, moving in any direction with or agai nst 
the wind, and at a greater or less elevation, as desired, 
an attainment which had, apparentl y, been.'achieved 
in some brief trials had last year at Coney Island. 

NEW YORK, JULY 27, 1889. 
The ascent was m ade from the works of the Nassau 

Gas Com pany, where a pipe from a large meter was 
connected with the balloon to supply the lifti ng power. 
The meter showed that 15,027 feet of gas was used, the 
balloon being filled at about 10 q'cIock, when the ropes 
were tested and some sand bags attached to the net
work and placed in the car. Shortly after this Prof. 
Hogan en tered the car and gave the word to " Let hel' 
go," when the ropes were cut and the aIr shi p  Ilhot u p
ward , amid the cheers of a crowd of spectators which 
had collected i n  the vicinity. The start was made in a 
southeasterly direction, owing to a brisk wind from the 
northwest, although the aeronaut was seen to be vig
orously turning a cran k which kept the steering appa
ratus and propel ling wheels revolving rapidly, w i th 
the ·,evident intention to'1iompel the ship to face 
the wind. When about a' mile di/;tant, the large 

['3.0.0 A YEAR. 
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bottom wheel, intended to raise and lower the 
ship, became detached and fell to the ground. An 
honr after the start tbe air ship was seen to be under 
full way toward the Atlan tic Ocean, on the south side 
of Long Island,  and at an elevation estimated to be 
several thousand feet. The suspended car and attach
ments were reported to have had the appearance of 
bein g  greatly disarranged, and it appeared as though 
a man was cli nging to the netti ng of the balloon. At 
12:30, or about two bours after starting, the air ship 
vanished from view. From this time the accounts of 
the voyage of the ai r shi p  are conflicting. A New York 
pilot boat reported sighting a big, yellow, oval-shaped 
balloo"h, draggi ng in tbe ocean, late in the afternoon of 
the 16th , 74 miles southeast of the eastern fOnd of Long 
Islan&.. Chase was given, but when within .. th ree-

(Continued on page 54.) 
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Jeitutifie �mtrieau. 
A FAST AlIERICAN STEAM LINE TO EUROPE. 

The appearance of a fleet of six or eight great steam
ships, equal in size and speed to the best British liners 
and carrying the American colors, would, indeed, be Ii 
fine sigb t I 

To build such ships and place the III on a line between 
Fort Pond Bay, Long Island, and Milford Haven, 
England, bas long been talked of; indeed, there is 
reason to believe, the project was once seriously COD
sidered, and, if a recent report may be relied upon, 
steps are now being actually taken to acquire wharf
age and railroad terminals looking toward its develop
ment. 

Happily there is no talk of carrying heavy cargoes, 
such as the other l iners take, for the transshipment of 
these by rail, and the extra bandlings necessitated, 
would make the scheme impracticable. The design, 
it seems, is to build large, light·draught steamers, 
after the skimming dish pattern as carried out in the 
lines of the Cunarder America rather than after the 
long, narrow U so generally adopted. Passengers and 
fast freight will alone be carried, at least that is what 
they say; and it is not barn to understand how such 
steamers, if really able to save twelve hours on this side 
of the ocean and six on the other, should do a paying 
business, even with or without the mail contract that 
their projectors are to ask Congress for_ As to the ad
vantages of Fort Pond Bay, which may be said to be 
just around the corner from Montauk, there cannot be 
any doubt. A steamer stopping there saves not only a 
clear run of nearly 130 miles, but as well the delays of 
entering and traversing a large, shallow, and cl'owded 
bay .. Milford Haven, on the other side, too. is conve
nient and near to London. 

Up to this point all seems reasonable and practicable. 
But when it is promised for these American-built ships 
that they will cross the ocean in 5% days, or nearly 12 
hours faster than the best trip known, in other words, 
equaling the best speed yet attained, o:lven the most 
loyal American, if at all informed as to ship designing, 

will begin to lose confidence. Iron ship building, like 
most other trades, needs time to learn. The British, 
getting the germ from us, have been assiduously deve
loping it for more than a quarter of a century, and if, 
as is alleged in some quarters, we can compete with 
tbem in this construction, without undergoing a sillli
lar novitiate in the art, we have not, as yet, given any 
promise of it. Of all the war ships we bave built for 
the new navy there is not one which can compete with 
their best ships of similat: type in point of speed. A 
recent Secretary of the Navy paid thousands of dollars 
for tbe plans of an English fast cruiser, and all we 
have to represent it is a ship not strong enough to 
fight or fast enough to get away. In the British fleet 
are armored ships fast enough to overbaul our unar
mored ones_ Surely there should be something in 
what we have done to form a reasonable base for what 
we propose to ourselves. This proposition being as
sented to, there is no reason to believe that we can, at 
least at tbe present time, build ships to compete in 
speed with the City of Paris, in the construction of 
which is combined all the experience and lore that bas 
been gathered by practical shipwrights for a qnarter 
century. Unless we could do tbis, the proposed Amer
ican line could scarcely succeed, for it is evident that 
it could not compete with faster ships, though tbey 
traverse a longer road. A fast horse makes a quicker 
journey than a short lane. 

•. e ... 
FREDERICK 1. SEYMOUR. 

is treated to a heat, of 1,500 degrees in large retorts, 
until it has become thoroughly fused. When it has 
reached the crowning temperature the precious metal 
is separated from the mass by the additIOn of a certain 
chemical in specific quantities, but the name and na
ture of t his chemical is not disclosed in the let.ters 
patent, nor has any one employed about the works 
ever discovered it. It is this secret that' has gone 
down into the grave with F. J. Seymour. It had been 
his invariable custom to await the critical momeut 
when the fluid mass had reached the right stage, and 
then all the employes were excluded from the rooUl, 
the doors were locked, and all alone be went through 
the mysterious processes of the laboratory, adding a 
chemical that no one knows the name of, has never 
seen, and in quantities that cannot even be guessed at. 

.. I ••• 
Patents, DeSigns, and 'l" 'ade Marks In Great Britain. 

The sixth annual report of the comptroller-general 
of patents, designs, and trade marks demonstrates a 
continued increase in the national inventiveness, as 
well as of the steadily growing appreciation of the 
value of trade marks. According to the l1'onmonge1', 

in the year 1888 the total number of patents applied 
for was 19,103, of single designs 25,923, of sets of designs 

316, and of trade marks 13,244, as compared with 18,051, 
25,374, 309, and 10.586 respectively in the year 18�7. 
Of the patents, 13,598 were applied for by persons resi
dent in England and Wales, 1,457 hy Americans, 1,031 
by persons in Germany, 946 by residents in Scotland, 
and by 702 persons in France. The number of Gel'man 
patentees is so considerable as to excite some surprise. 
It demonstrates, apparently, that the Germans are be
coming much more original than they once had the 
reputation of being. The fact is significant and 
worthy of the attention of British manufacturers and 
inventors. During the year, 568 designs were refused 
registration, owing to their similarity to designs already 
registered. For trade marks 513 applications were 
made to the Cutlers' Company of Sheffield. There 
were fifty appeals from the decision of the comptroller 
to the board of trade. Of these six were dealt with 
and allowed by the boa.rd, three were decided against 
the appellants, and the others settled, abandoned, or 
remained undellided at. the end of the year. Annexed 

to his report the comptroller gives a balance sheet. 
which is probably the most interesting feature of the 
entire document. It shows that the patent fees 
amounted to £128,588, design fees to £4. 922, trade lIJark 
fees to £ 1 0,234, and sales of publications to £5,878. 
The total income of the department amounted to 
£149,623, while the expenses were £83,924, thus leaving 
a surplus for tbe year of £65,699, or over 43 per cent of 
the income. A large surplus is now chronic in the de
partment, consequently there is the strongest pg8sible 
reason for reducing tbe fees-at all events, tl:�08e for 

patents. A reduction of 25 per cent could be m&cfe 
with perfect safety, and sbould be made vithout 
delay. We cannot afford, and do not need, m ,-any 
grounds. to tax the brains of our inventors, ",no bave 
to compete with all the world in OJ'der to keep us 
ahead of our rivals. The act of 1883 hM- doubtless 
been of great assistance to the manufacturing indus
tries of this country, bllt it fixed the fees tou high, as 
experience has proved to demonstration, tnd they 
ought to be lowered to the extent we have tllggelted. 
There would stii! be an ample margin for ocntingen
cies, and any increase of the work of the dep�.rent 
which ::night result therefrom would be more thali paid 
for by the additional fees received. predecfO.sor In the theory of the development of specie . . . . . . .. . .... 11311 

Ill. BOTA)lY.-The CollectioA and Pre.ervatlon of Plant •. -Direc- Frederick J. Seymour, of Wolcottville, Conn., mana- .. I • , • 
tlons tor the preservation of plant •• boLh as dried specimen. and ger of the American Aluminuln Company, at Findlay, Cofl'"ee In Liver and Kidney DiseaseJ. 
In preservH.tive tluids. as well as the preservation of specimens of 
wood for cablnets.-6 illustration .... ................................. 11316 D., died there on the 12th instant. He was a man of It is now more than thirty years since Dr. La'ildarra-

IV_ CIlEMISTRY -Metallic Mam,anese.-By CnAS. BULJ.OCK . .. ..... 11318 ability, and his processes for the working of clay and bilco called attention in the medical journals to the 
Artificial Arabln.-8y Prof. BALLO............ .. ... .. . . .. ........ 11318 other aluminous earths, for t.he extraction of alumi- great value of green or unroasted coffee in hepatic�nd 

v. ��:'�T�.�f�!����Ii!.ft�!J'e.e:e��;'':!'r1���!lr;��n��':.�h�l;;r���� nmn, were considered to be of mu ch value. Extensive nephritic diseases. After baving continued to use,t.le 

train . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mOB works have been erected at Findlay. The processes remedy for upward of a third of a century in DH}i)t 
VI. F:DUCATlONAI •. -Exerclse Without Apparatu.-Instruction of of Mr. Seymour are covered by several patents. The hundreds of cases, he again appeals to the prof:)fu, 

Recruits.-Tbe education of Ilymnastics.-Exerclses for recruits . 
a. used in the nench army.-4I1,ustmtions _ ... . .... _ .. . .. ... .... . . 11314 leading feature appears to be the mixture with the through the Moniteu1' de 'l'hel'apeutique, to giv, . ai -

Itb�:��
i
;:r tiy 

a
p��;f��.

o
J?ir:i.�!�vli�������:�B�

h
�Rt�

f
ed�c::lg� aluminous ores of zinc ores or other ores, a flux, trial in those cases of Ii \rer and kidney tron blea wflcb 

of the deaL...................................................... . .... 11315 
and suitable fuel. Under a high beat the alumina have resisted all other treat lllent. His habit ifl.to Ttatie 

vIl.:.����'I�kc.\:Jp-;1���.���g��:�����n
E
��

c
t�f. §;�'��"b

i
��

I
�.:'e and zinc are vaporized and condensed, from which pro- 25 grammes, 01' about 3 drachms, of the gr�: �rrMs 

���JO::;�
.
i��

e
��!;'C�i��;

r
d'e�:!i���I�:���faI7��:l1���rt':,.���t .. .:'��S.�

i
.��: 11805 duct the aluminum is afterward !leparated. Exact,ly (he prefers a mixture of 2 parts of Mocha _1 part 

el���I.r..f
r
�
.
pp���i��ti�

n
-;;��

e
���'i:�

y
E::r..l

t
r.�W����lt�·����·;;r1g: how the separation was effected is alleged to have heen each of Mar tinique and Isle de Bourbon� .. ) tn a 

i:�g�
r
;:.',�JI�;:dl!� �g ���';.�c:n ��tI��d���;rI1u!r�:I��:.��

u
��.0�.��� 1100; a secret known to and practiced only by the inventor'. tUlllbler of cold water, and let them infu���i-ftight. 

Ill!�������lo:��raJ;;!';i: <;I�;:'
niir:,°s�;�t����s'grlls

or::.�fi�:�r��a�� This important item of knowledge, it is said, was Ilot The infusion, after strain

. 
ing or filtering, ·� .�

.
l;�taken c, 

actual work.-a illustration.................... .. ............ ......... ml» revealed by Mr. Seymour, who was suddenly stricken on an empty stomach tbe first tbing af�,{etting up ,-

VII�.f��eocYt���:t!'N��':[i?e
u
n':l;;dAfo�

c
�g

u
��:it��;�

d
�y

e
fJ"e�!:'r�! 

with paralysill, became unconscious, and in that con- in the morning. He' cites many cases �fr8nal and 
Gordon.-Illlu.tration . .. . . ... . . . . ... .... . . ... .. ... .. . . . . . . . .. . . . . ... .. 11312 dition passed away. A letter from Findlay published bepatic colics, diab� �s, migraine. etc:� w�'eb although 

I'n the New York TJ"'olld I'V the f Ilow l 'ng ' rebellious to all otb, 1 troatments for ye- 1i',·8OOn YI'elded IX. M F:TALLU RGY.-'rbe Elmore Copper Proce ••. -An Intere.t1ng ff" g es 0 . � -llf. 
�I'oc�.��h� ��;'I�[i����tt�� �e\'!?"J'e��,:;��g�.�.�

y
.���:.��

i� .. ������� 11317 Expensive retorts and valuable machinery were con- to the green coft'e jofusion. It is w.'>rth a tl'ial at 
x. MISCELT,ANEOUS.-The Races at Paris.-A review of the re- structed and the manufacture was begun on a large any rate. 

cent races at Paris. with the costumes of tbe Indy spectRlor. and scale, and proved so successful that large quantities of ---- .. • • I.. -------
portrait of the wlDner.-ll11ustratlOn .. .. . . .. . ... . ........ .... . . . . . .. . 11313 the metal were placed upon tbe market at a large IT is announeeF.that tbe Dra�augh claims to the 

Xl. PHYSWS.-Exhibit. at the Royal Soclety.-An Interesting cata- b . tI l t 
. 

d / . . 
10llue of the exhibits at the convers,azione of May. Ib8�. incl.udinl!' profit on t e Investment. e ep lOne are 0 

. 
revl se�der tbe auspICes or With 

:n,::!I���:;.Of tb�. ��p
.������. ?�. :"::�:.� ... R.�

y�:.�.����f���: .�'�.w�I" mil The process, although patented in nearly all of its the assistan�� ' , United States government. It will 
e:;,���.i::�t��·ggy��c�

t�ltYtoilr:;�'!r;;:t�. S��tr�'h::!b';'��:�!�� points, has been kept a religious secret, an� no one be remeUlb-i " oii�-original bearin�, the judges of 
dornlnnes.-2I11n.tratillns - . ............ ... ......................... 11313 bas ever been permitted to penetrate the mysteries the Sur.A,me rt. were dl'VI'dQd l'n tbel'r opinion as to 'rhe Actior. or I�lgnt on Water Color1ll.-'rhe scientifiC Invel!1t1�a- t"" U � 
�\,"e':,l�f i}I�:r���!��r�:.t':H

t
.��.�.���

r�.:w��� .. ��.����� .. t.�.�����.��� lIS13 sUl'I'oundin� it. A fifteen foot picket fence surrounds Drawbaugh'· .... as to the invention. Chief Justice 

II �CHNOIOG . . . j the buildings, with its gates doubly padlo�ked. FI'om Waite and 1 <-!Blatchford -Mathews, and Miller, a x . T ill J ::I'  Y.-Improved Watpr Dlst.llhnll Appn.ratuR.-Ac- • • • ':. , , 
connt IIf an HPPll.rntu8 for n8e on board.hlps for the production remarks made by the chelllists and other employes at 

I 
maJorIty ot II> , dille ... ided in favor of Bell, wbile Judges 

of fre.h wRter from the waterofthe soo.-l lIIust.ratlOn . .. .. .... .. 11810 
d'ff t· 't 

. 
th d tl t th I ft b '  B dl ut�ld .' . 

Heeent Pevelopments in High Ir.xplo.lve •. -By PERRY �'. NUR- 1 erent Illlet! 1 ' III ga ere la e c ay, a er emg rR ey, L"I"I" ; airI4 Harlan believed Drawbaugh had 
:::';,";?�f'.:'I'i'���

u
:;�:,r����

o
�i�h

t
�i·p�;��:

t
�nJ':;� .. :�t·:��.� 113118 ground in water and treated with various chelllicals, . abundantlir' PAwad his case. 

© 1889 SCIENTIFIC AMERICAN, INC



POSITION OF THE PLANETS m AUGUST. 

JUPITER 
is evening star and stands first on the list during 
August. He is receding from the earth, and is low in 
t,he south, but is the most brilliant of ill the st ars visi
b]e in the evening sky. Be makes his transit on the 
last day of the Inonth soon after 7 o'clock in the eve

. ning. Jupiter sets on 1st at 1 h. 43 Ill. A. M. On the 
31st he sets at 11 h. 49 m. P. M. Bis diameter on the 
1st is 42".8, and he is in the constellation Sagittarius. 

VENUS 

is morning star. She is retracing her steps toward the 
sun and her luster grows dim, but she is still the peer
less gem of the morning sky. pursuing her radiant 
course for about three hours before sunrise. Venus 
rises on the 1st at 1 h. 37 m. A. M. On the 31st she 
rises at 2 h. 9 ID. A. M. Her diameter on the 1st is 
19'.2, and she is in the constellation Taurus. 

SATURN 

is evening star until the 16th, and then a change occurs. 
He completes a synodic revolution and comes into line 
with the sun and the earth, our planet being in the 
middle. This is called his conjunction with the sun, 
and takes place on the 16th at 9 h. A. M., Saturn pass
ing to the sun's western side and becoming morning 
star. Saturn sets on the 1st at 7 h. 48 m. P. M. On 
the 31st he rises at 4 h. 17 m. A. M. Bis' dianieter 
on the 1st is 15' .4, and he is in �he constellation I.eo. 

MERCURY 

'is morriing star until the 7th, Rnd after that time eve
ning star. Be is in superior conjunction with the sun 
on the 7th at 2 h. 47 m. P. J4., when he pa�es to the 
suu's eastern side and commences his swift course as 
evening star. As Mercury moves eastward and Saturn 
westward, the planets meet, making a close conjunc
tion on the 11th, at 9 h. 4 m. A. M., Mercury being 3 8' 
north. Mercury rises on the 1st at 4 h. 25 m. A. M. 
On the 81st he sets at7 h. 11 m. P. M. Bis diameter 
on the 1st is 5"., and he is in the constellation Cancer, 

NEPTUNE 

is morning stal". Be is in quadrature with the sun on 
the 27th at noonday, being 90° west of him. Neptune 
rises on the 1st at 0 h. 9 m. A. M. His diameter on the 
1st is 2".5, and he is in the constellation Taurus. 

URANUS 

is evening star. He sets on the 1st at 9 h. 59 m. P. M. 
On the 31st he sets at 8 h. 4 m. P; M. .Hie diameter 
on the 1st is 3".6. and he is in the constellation Virgo. 

MARS 
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the incloKure, one for the ·high priests or medicine I in rending the rock asunder enable them further to 
men and the other for ten men who have been selected pursue their ioourslons into the bosom of· toe earth. 
to keep order and conduct ·the ceremony, acting as a When we arrived in this last chamber, Thomas and 
sort of police. The high priest; from his seat in the his partner were just getting ready to lay a blast, and 
medicine tent, appoints four assistants, one bearing a when all was prepared for firing we were warned to re
drum, one a pillow and stick, one a rattle, and the treat, which we did until we had placed an angle of 
last assisting by grunting .. A hig drumin the center the passageway between us and the place of the pro
of the circle is being constantly beaten by several posed explosion . 
drummers. The high priest then speaks tO,them of In a few moments Thomas, who had remained be
the holy dance which was founded centuries ago, and hind to fire the charge, joined us, and we awaited the 
tells them of the power of the medicine of their ances- shock, which came in about thirty seconds after we all 
tors, and warning skeptics not to scoff at them or their had reached a place of safety. 
craft, as they have the power of thrusting a claw or Its terrific force created a peculiar sensation upon 
stone through the body of any one at will, causing In- me, a stranger, as it usually does upon every one. For 
stant death. In proof of this assertion, he calls one of a moment it seemed almost impossible to catch one'. 
his assistants to him and points toward him with the breath, while it produced a deathly faint, sick feeling 
medicine bag, at the same instant puffing at him with at the stomach and disagreeable dizziness in the head. 
his lips, whereupon the assistaIat falls to the ground We had to wait a few minutes for the dust to sub
apparently senseless. Then the priest salaams to the side and the sulphurous smoke to pass otl before we 
four points of the compass, and invokes the Great could return to examine the eff�ct of the blast; and 
Spirit to aid him and the other members present in when we did enter the chamber, we !law by the light 
bringing the dead brother to life. The drums are then of the little oil lamps several tons of coal lying scat
beaten and a frantic dance is begun, when the lifeless tered about the floor, while a huge lump, considerably 
form gradually rettlrns to consciousness and spits into larger than one of the rail way·cars, was detached from 
his hand a mass of froth and blood, in which is found a the wall and stood apart by itself where it had been 
claw or a stone. The high priest now dances around the blown by the explosion. 
circle, and waving his medicine bag, blows upon some The first thing that the miners did )Vas to examine 
one else, who, in the same manner, faIls to the ground carefully the rough sides of the immense hole which 
senseless. The chief continues, and the" dead men," had been made, and were well pleased to see that they 
reviving, assist in shooting others, until the inclosure were still �n the midst of a l arge and rich" pocket." 
is full of howling savages dancing, yelling, and shoot· The temporary raUs or the tramway were now laid 
ing each other. The dancing is kept up in the most up to the heap of broken. coal and the miners turned 
frantic manner. After a certain length of time the to with their shovels and quickly filled the car, when 
four assistants, who have been trotting around the the boy and his mule started off with it to the shaft. 
ring faster and faster, form in line, and after ad vanc- After the car had gone, the two men turned their at
ing and retreating several times, thrust the instru- tention to the large lump, and with drills and I!l�dge 
ments into the hands of others who become their hammers .proceeded to break it up into pieces that 
successors and th!'n take seats, and now represent the could be conveniently handled. 
gods of the north, south, east, and west, the high They had it well smashed to pieces and the broken 
priest representing the Great Spirit, or Wan-kan-tan- coal all in a pile by the time the boy returned, and 
ka. When a new member is initiated, he is taken into after refilling the car, turned their attention to the 
the council tent for instructions, which are secret. Be hole again, and with picks smoothed otl the rough side. 
is then stripped of his clothing, excepting an apron and such loose coal as they could get out preparatory 
about his loins and moccasins on his feet. Be is then to drilling other slits for a second blast. 
painted entirely black except a smaIl red spot between Where they strike a good "lead" like this, two 
his shoulders. The candidate is exhorted to be good, miners ·would be able to make about three blasts in two 
and is told that his medicine will be correspondingly days, or twenty-four hours' labor, and should be able 
powerful, and he must aIso give a feast once a year. If to get 011t frorn fourteen to eighteen tons of coal, 
he does 'not, he will' meet with misfortunes,. sickness, which it will be seen is far from giving them a. just 
or death. The candidate now receives the holy claw recompense for their arduous and perilous work. 
ol"stone. The medicine man, approaching him from After spending a little more than an hour in this 
the east, describes the course of the sun with the m� dark and smutty cavern, we retraced our steps to the 
dicine bag, and bowing to the four points of the com- shaft and in a short time reached the surface, where 

is morning star, and is of no account for terrestrial ob- pass, mutters an incantation, and thrusting the bag we again enjoyed a breath of pure, fresh air, and I 
servers during the month. Be rises on the lilt at 3 h. toward him says, .. There goes the spirit." The candi- heartily sympathized with the poor fellows who had to 
46 m.A. M. On the 31st he rises at 3 h. 27 m. A. M. date then falls prostrate, and blankets, .skins, orna- spend the greater part of their lives in that terrible 
His diameter on the 1st is 4'., and he is in the constel- ments, etc., are thown as offerings over the candidate. hole. . 
lation Cancer. At command of the high priest the novice recovers and I wandered about among tbe houses of tlie miners; 

Mercury, Uranus, and Jupiter are evening stars at is· presented with the medicine bag, becoming a reeog- each one had its little patch of ground, with a crop of 
the close of the month. Neptune, Venus, Mars, and nized member of the order. After these ceremonies pOtatoes growing, and before tho doorway of neal'ly 
Saturn are morning !ltars. the feast begins, and the food which has been cooking every house were strings of herring, or split cod-fish 

• '.. • before the tent of the assistants is distributed among spread upon racks and drying in the sun. 
. 

Indian MediCine Men and War Dance.. the people. The. dance lasts from daybreak to day- There was scarcely a man to be seen about, unless it 
The habits and customs of some of the Western tribes break of the day follow·ing, and as these dances are was some aged grandfather who was too old to labor 

are 80 little known to the general reader that, perhaps, frequently given in winter with the thermometer often in the mines. 
a description (If some of their curious practices JIiay be far below'zero, it may easily be imagined how the can- Such a one might occasionally be seen grubbing in 
of some interest. Mr. Paul Beckwith has published an didates must suffer, clad as they are in a coat of paint. the garden or vainly striving to quiet the cries of au 
interesting paper on the Dakot.ahs in the last report of It is generally understood that the members of the infant who had been left to his charge. 
the Smithsonian Institution, and among other things order have secret signs and passes, but the penalty of It was in most places, however, that women were to 
he remarks that the medicine man or high priest is in- exposure is so sure and swift, that ·none of the

. 
secrets I be found at

. 

the fish" skids ,. or using the hoe, and they 
variably a chief, and although he maintains his sway are ever divulged. There' are well known iDtltances in seemed to thoroughly understand, if not enjoy, their 
by the use of mysteries and incantations, nevertheless which indiscreet members have mysteriously but per- labor.-Boston Com. Bulletin. 
at times shows a power which is not understood by manently disappeared, at the instance, it is supposed, 04 •• I .. 

' 

those outside of the cu]t or brotherhood, and through a of the medicine men. A Steam Carriage. know]edge of the medicinal properties of herbs 'often • I • I • M D Ch'b t F] b t f V d T tL performs cures that lead one to beJieve he is not alto- Coal Mining at Cape Breton, N. S. 1\T t
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pon t . e. mmd of the. �atlent the dlvlDe na- several mlDers at work. . . . 12� to 15 miles per bo�./�,� driving is effected by the ture of hiS medlclDe. the mediCine man adds to the T.hey labored together lD pairs, each couple havmg t h' d h I h· h' (, k db ' d d t . . W O In W ee s, w IC are wor e y m epen en em
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y of hiS remedy mysterious pantomimes, con- to employ the boy who attends their mule and car. motors. The weight of the car fuel water and three tortlons of tbe body and features, always to a dr)lm and pay him out of their own earnings, which attbe . b t 22 t 
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I passengers IS a ou cw ,. accompamment. t e patIent IS affected With a time of mv visit were fifty cents a ton for the amount . serious ailment, he places a paper or bark figure on delivered �t the foot of the shaft. . ------.................... ------
the ground, and, while the patient is held over it, he A]though the coal is very soft and. easily broken, yet I Mu.t V.e A utomatic Couplen. 
fires a gun, by which act the sickness pal.'ses into the they are obliged to do a' great deal of blasting, the I The bill compelling railroads to equip freight cars 
image in the ground and is killed by the discharge of ammunition for which is furnished by the company. with automatic couplers passed by the New York legis
the gun. They claim that all this power is received The two men who work together will attack the lature last winter has been approved by the governor. 
fro� t�eGreat Spirit, who confers upon them a spiritual walls of the cavern about ten feet apart, that is where I It provides that after Nov. 1, 1892, all steam railroads 
medlclDe so powerful that they can kill at will,. res us- the vein is wide enough to allow that distance�' if not, . shall equip all of their own engines and freight cars 
citate the d�ad, and cure the sick. This'spiritua] they separate to the breRdth of the vein, and dig in 801 with" such automatic self-couplers," and that it shall 
medicine is represented by anything that strikes the slit about six inohes wide, as high as they can ·reacq I be unlawful 'after that date to run any of their own 
fancy, as a bunch of feathers, a claw,a bird, or the and down to th'eir·feet. and into the coal the lenr:tb 01 Mrs not thus equipped, except in 8mergeol'ies; In 
bead of an animaL their pick handles. Then taking a BOrt of a hoe made special cases the railroad commissionerS Jnay extend 

Wben a cbuncil is held, a barricade is ereeted inthe for the 'purpose they serApe out the pieces and !into the time one year. The penalty :fo" 'Jlon�compliance 
femil of an ellipse, and a tent ianised at eaeh811d of these seams are placed the powerful cartridges, whieh 1s.fliOO,for euh offense. 
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HINTS ON GLASS BLOWING. 

There are few mechanical operations reqUlrmg a 
higher degree of manipulative ski ll than that of glass 
blowing, A peculiar sensitiveness of touch and quick
ness of sight are essential. In many im,tances what
ever is done must be accomplished almost instanta-

Fig. I.-BENDING A GLASS TUBE. 

neously. There is no time for deliberation, The ope
rator m ust know exactly what to do, and then, when 
the conditions are favorable, he must do it q uickly and 
with certainty, 

More can be learned by watching an expert glass 
blower for a hal f  hour than can be acquired by reading 
the literature of the subject or by days of practice. 
However, when the principal points are gained, prac
tice will in time lead to proficiency. 

Fig. 2.-WELDING A TUBE. 

The bending, perforating, and welding of tubes, the 
formation of b ulbs, tees, funnels, and jets are among 
the simple operations of glass blowing, ' with which 
every worker in physics 01' chemistry should acquaint 
himself. 

Very few tools and appliances are needed. The most 
important requisites are a gas blowpipe ea.pabi6of pro
d ucing brush and pointed flames, a bellows for supply
ing air to the blowpipe, some pieces of charcoal h�ving 

Fig. S.-TUBE FOR FORMING A BULB. 

pyramidal ends, corks of differen t  sizes, and a sharp 
triangular file. A stock of glass tubes of various sizes 
will be needed. These should be purchased at one 
place and time, if possible, to insure uniformity in 
q u al i ty. Soft German glass is the most satisfactory. 
A small tube is divided into lengths by first nicking it 
with the file, then grasping it in both hands, placing 
t.he thumb nail against the glass opposite the nick, and 
then breaking the tube by such a movement as would 

be required to bend the 
tube at the nick, if the 
material were ffexible, 
at the same time pull
ing on the t u b  e in 
opposite d i r e  c t i o n  s. 
The tube breaks off 
squarely. 

A tube of large diame
ter is di vided by scratch
ing it with a file, then 

cracking it by. applying to the scratch a small point of 
hot glass, or by means of a hot wire curved to partly 
encircle the tube. 

JJei. AIfI.N. Y. 
Fig. 4.-FORlilING A BULB. 

A small tube is bent by heating it in a brush flame, 
as in Fig. 1, or in an ordinary gas flame, then curving 
it as desired. One end of the tube should be corked 
before it is heated. If it is made too hot, or hea ted 
unevenly, it will be impossible 'to give it a true curve. 

Fig. 6;-P;ERFORATING A TUBE. 

If the tube becomes flattened in bending, or if the 
curve is not true, it may be caref!llly r�heated at the QI�fecti"e points, anq correc�d py b�ndJqg; ,or by blow-, 
iJ;lg into it� . . 

Tubes &?e welded by flrst flaring them as shown . in 
Fig. 2 by introducing the p'yramidal end of ;tbe ohar-

Ititutilit �Ultri,au .• 

coal into the hot end of the tube and turning it, or by 
turning the tube on the charcoal with a pressure strong 
enough to give the end of the tube the desired form .  
T h e  flared ends o f  t h e  t w o  tubes t o  b e  welded are heated 
simultaneously in the brush flame and joined while 
quite soft. A pointed blowpipe flame is . used to give 
the joint the desired form. The joint is made true by 
constantly turning the tube. 

A bulb is formed on a tube by. first heating it and 
drawing it out as shown in Fig, 3, then heating a 
short length of the tube within tapered end and thick
ening it by pressing upon the ends of the tube. Then 
another short length is heated and thickened in the 
&ame way, and so on' until enough material has been 
accumulated to form a bulb of the required size and 
thickness. The tube must be continually turned dur
ing these operations to cause it to heat evenly, and if it 
tends to collapse, it should be blown. The mass of 
glass is now heated evenly throughout and blown until 
the bulb is of the req uired size, the rotation of the tube 
being continually maintained to prevent the bulb from 
being distorted by its own wt'ight. 

The blowing should be accomplished by means of a 
series of short puffs, rather t.han by' one long blast. 

A t.ube may be perforated by stopping the ends 
so as to inclose a body of air, then warming it 
gradually to prevent breaking, filially directing a 

1 2 

3 

t3ci AT!! }( V 
Fig. 6.-FORIlING A TEE. 

pointed blowpipe flame upon it where the perforation 
is desired. The expansion of the air contained in the 
tube will push out the softened glass and make the 
perforation. When a tube is thick and of very small 
diameter, the expansion of the contained air is insuffi
cient for this purpose, and blowing is resorted to. 

Tees are made by perforating the tube as shown at 
1, in Fig. 6, then welding on the branch as at 2, finally 
heating the joint so as to give it the form shown at 3, 
biowing into it occasionally if necessary to give it the 
required form. The ends of the branches of the tee 
are smoothed and rounded by heating them in the 
brush flame until they begin to fuse. To prevent 
breaking, the glass should be allowed to cool slowly, 
while protected from draughts of air. 

To seal a platinum wire in a glass tube, the glass is 
heated by means of a pointed flame, 
at the same time the end of a plati
num wire is brought into contact 
with the heated part. The wire 
welds to the glass, and when pulled 
away forms in the glass a small 
tubulated aperture into which the 
wire is inserted (Fig. 7). When the 
glass around the wire is heated, it 
becomes welded to the wire, thus 
forming a perfectly 'sealed joint. 

When a particularly good job is 
desired, some easily melted eDamel 

� may be fused on the glass around 
b the wire. 

Fi . ;'-SEALING IN 
For full info.rmation on this .kind 

g 
A WIRE. of"�ss blOWIng the reader IS re-

ferred to .. The Methods of Glass 
Blowing, " by W. A. Shenstone, which is a small but 
comprehensi ve work on this subject. 

• • • • •  
A merican ED�lneer. A broad. 

Some thir�y American engineers were entertained 
very elegantly the other day in Paris by M. Ei ffel, of 
the tower fame. Speeches were made and recorded by 

En�lt.h CapUalt.&. Buy a Patent. 

In the SCIENTIFIC AMERICAN of March 9, 1889. 
there was illustrated and described a remarkable ma
chine, which had been in use in the N ew York Tribune 
office for tw.o years for composing matter. It is not a 
type·setting machine, but forms type bars, each of the 
length, width, and height of a line of type, and a l l  
exact counterpart of  that which a com positor wou ld 
set up. After the engravings had appeared in tlJ i �  
paper they were extensively copied abroad, and n o lV  
we learn that M r .  James Marix. connected w i t h  t h e. 
London Financial Times and owner of the Whitehall 
Review, came over from London with a party of Eng 
lish capitalists a short time ago, and after exam ining 
carefully into the merits of the machine and becomi n !{  
satisfied o f  its practicability, they have purchased t h e  
patent rights for the whole world, the company retai n
iog only America. The cost approximated $500,000. 
In an interview with a reporter on one of our dai l y  
papers, Mr. Marix said his party numbered twen ty
flve persons, representing $50,000,000 of capital. We 
bought, he adds, a n umber of breweries in D uluth and 
Buffalo, and several granaries in Chicago. All the�e 
purchases were made on options for an English syn d i 
cate. 

To any of our readers who have breweries, granaries, 
or patents they would like to exchange for 13ritish 
gold, and,would like to learn thE> address of Mr. Marix 
that they might correspond with him, we know no bet
ter way to reach him than to atidress at the Finan
cial Times office, London. Mr. Mari x 'apd his associ· 
ates have left these shores and returned to Englarid . 

• I . ,  • 
AN IMPROVED VALVE FOR STEAM ENGINES. II 

The accompanying illustration represents a valve 
which has been patented by Mr. Walter S. Phelps. of 
St. Catalina Guantanamo, Cuba, and is designed to 
obviate excessive compression in the steam cylinder 
and destroy the strong suction . caused by vacuum 
created i n  the valve chamber. Fig. 1 is a'  side ele
vation, partly in section, of the valve and ,its ' casing, 
and Fig. 2 is a longitudinal sectional elevation . The 
invention consists principally of a relief valve held 
seated by a spring. but exposed at the opposite side 
to the pressure of the steam, so that in case of exces
sive pressure, suction, or vacuum, the engine being i n  
motion a n d  steaD:l s h u t  off, t h e  valve will lift, and 
steam or hot vapor aud gases will enter and destroy 
compression and vacuum, by way of the apertures un
der the valve leaoing to the exhaust, as well as by the 
opening directly into the steam pipe through the pis
ton valve, thereby giving free openings frOID the steitm 
pipe direct to the atmosphere through the exhaust 
pipes. The valve casing is formed with numerous 
steam ports, and the valveis composed of two similar 
heads or pistons, each formed of a circular plate with a 

PHELPS' VALVE FOR STEAM ENGINES. 

a graph<?phone, unknown, it is said, to the speakers. . rim parallel with the piston rod and a vertica} flange, 
The instrument has peen sent back to this country, there being openings through the plate and through 

and at : tile nex.t meeting of the Society of Engineers, the rim. The relief valve is fitted wit.hin the rim and 
i.ll, this city • .  tpe speeches made at the Eiffel entertain- held to its two seats by a coiled spring held in contact 

. m�� will . Qe repe�ted. In G erma n y  they have met with the valve by a large circular plate on the piston 
W:ltb the �t cordial treatment and, as one of our ex- rod whi�h also holds the packing rings and an outer 
�hange� says, their trip has be.en one constan� ovation. rin� firmly against the flange of the body of the valve. 
In passlDg. along upon the Rhme warm greetmgs were One seat of the relief valve covers holes leading to the 
extended to them, and at Coblenz, the home of the exhaust, and the other seat, upon its outer rim, covers 
aged Dowager � lnpress Au gusta, the �m press ?er�elf the passage leading into the steam pipe and chest, the 
extended �o tht! party the �ost cordial hos�lt�h.ty, unseating of the valve opening all connecting passages 
6rs.t grantmg t�em an audience, a�d then Invltmg through the piston head, including passages from the 
them to lunch With her .on the beautiful terrace of her throttle to the escape pipe or atmosphere, simultane

. .. • .  ., 
glorioUl; old castl.,. , On the following day the party ously. )'f� given ,a:steambQat trip on the Rhine as far as the 
l>rMl)�te18

' 
M<mlil�in, and on their arrival there in 

�. ��g 'foun� the heights ill the vicinity and . on 
Persons contemplattJlIf ' building will . find it 

to their advantage to subscribe for the Archi
tects snd Builder8 ,'�ltion of the . " Scientific 
American." $2.60 a'Jea.'" Single copie. 2Gc. 

both rsiqes of ' the l'iver illuminated in hODor. of their 
'Visit • .  
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AN IIIPROVED NECKTIE. 

The accompanying illustration represents a necktie 
constructed upon a shell which contains a removable 
ornamental wheel, with means for operating the wheel, 

.t 

one side of the conductors. A wagon of this descrip
tion, having an electric motor of sufficient capacity, 
may also, beside scarrying its own load, draw a train 
of other loaded wagons. 

• I • � • 
Edl8on'8 Home LICe. 

Thomas A. Edison, while in Pittsburg recently at
tending to his patent suit with Westinghouse, was 
interviewed by a Dispatch reporter, to whom he re
vealed some of the characteristics of his mode of living : 

Yes ; I am a hard worker. I hardly ever sleep more 
than four hours per day, and I could keep this up for 
a year. Sometimes I sleep ten hours, but I don't feel 
well when I do. If I could sleep eight hours, as most 
men do, I would wake up feeling badly. My eyes 
would hurt D;le, and I would have a tough time to keep 
awake. I inherit this from my father. He is a re
markable old man , eating little and sleeping lesR. I 
have often known him, when I was a boy, to sit up all 
night talking politics with a friend or swapping sto-
ries. 

so that portions 
thereof will  be vis
ible f r  0 m t h e  
front of the shell 
at intervals. The 
shell is covered 
with material cor
respond ing to the 
aprOll, and is of 
thi n metal, such 
as tin, bent to the 
shape of the tie. 
I t  h a s  a t  i t s  
back a cross bar, 
as shown in Fig. 
2, above which are 
journaled shafts, 
OIl one of which is 
a wheel or disk, 
on which is rigid
ly secured a series 

" y:  '. ,\,\ ,,1\�\'\ , I eat about a pound a day, and my food is very sim-
ple, consisting of some toast, a little potato, or some
thing of that kind. You know when I am working on 
anything I '  keep at it night and day, sleeping a few 
hours with my clothes on. I never take them off ; 
don't even wash my face : couldn't think of such a 
thing, and in this condi tion I take my meals. If I 
were to remove my clothes. when I slept, I would get 
up feeling ou�.of shape ariel with no desire to go to 
work. " N  o. (i" is my den in the laboratory, and I 
shut myself in there and hustle. 

HOWARD'S NECKSCARF. 

of gems, there being in the front face of the shell an 
aperture or opening for displaying one gem at a time. 
This wheel or disk is  adapted to be revolved by a coil 
spring, and by mechanism inclosed in the shell, Fig. 3 
showing a detail of a pawl and ratchet forming part of 
such mechanism. The wheel is made t'o turn slowly to 
register with the opening i n  the front of the shell, but 
the speed with which it turns may be regulated by an 
escapement em bodied in the device. \ A shaft terminat
ing in a button projecting from the shell affords a ready 
means for winding the spring. 

For further information relative to this invention 
address the patentee, Mr. E. T. Howard, in care of C. 
& W. I. Depot, corner of Stewart and Archer Avenue, 
Chicago, Ill. 

I sleep frpm 1 to 6 in the morning, and then I j ump 
up and go to work again as fresh as a bird. This is all 
the, sleep I need. 

But I tell you we have lots of fun in the laboratory. 
Some time ago I had forty-two men working with me 
on the incandescent lamp in a big building. I hired a 
German to play an organ for us all night, and we 
worked by the m usic. About 1 o'clock a farmer 

.. I • , .. brought in our lunch, and we ate from a. long table. 
ELECTRIC PROPULSION FOR COIIIION ROADS. At first the boys had some difficul�y in keeping awake, 

The accompanying illustration represents the appli- and would go to sleep under stairways and in the cor
ca.tion of a system of electrical propulsion for common ners. We employed watchers to bring them out, and 

DIBBLE'S ELECTRICALLY PROPELLED CARRIAGE. 

roads, by means of which traffic is designed to be car
ried on without employiog a railroad 'track, the steer
ing gear being so arranged that , the wagon will auto
matically run parallel with the line of the conductors. 
It has been patented by Mr. Harvey D. Dibble, of 
Rapid City, Dakota Territory. The wagon body to 
which this improvement is applied is partly supported 
on a caster wheel, provided with a fork, journaled 
in the for ward end of an extension of the frame of 
the body. Upon the rear axle, in this case carry
ing the drive wheels, is mounted a spur wheel en
gaged by a pinion on the armature shaft of a motor 
sec ured to the main frame of the body. Above the 
road bed" are suspended electrical conductors, sup
ported by poles and brackets, an,d each wagon is pro
vided with a trolley which rides upon a pair of the 
conductors, whereby connection is m ade between the 
motor and conductors, through a vertical shaft, the 
electrical switch being close to the driver. The driver's 
seat is supported on the forward extension of the body, 
where he is able  to guide the wagon by turning the 
caster wheel in one direction or the other. Ordinarily 
the wagon wil l ,  run in a line parallel with the con
ductors, the trolley following any deviations from a 
straight line, and the driver not being required to use 
the steering lever exqept when it is needful to turn 
aside, when the wagon can be made to run in a nE;lW 
line according to the position in which the driver 
places the steering lever. The yielding nature of the 
I'.onnection betwefln the wagon and the trolley is such 
as to permit one,wagon 'iQ,' iurn out for another upon 
the road, or" permit a. '  waloil to run contintiously on 

in time they got used to it. After a while I 
didn't need forty-two of them, and I dis
cbarged six of them. Well, do YIlU know. I 
couldn't drive them away. They stayed there 
and work�d for nothing. 

Oh, we enjoy this kind of life I Every no w 
and then I h ire a big schooner, �nd we go 
down the bay, my men and myself, to fish 
for a few days. Then we come back and 
buckle down to it again. 

• • • •  • 
AN IIIPROVED HARNESS. 

A harness by means of w hich the vehicle 
will b9 pushed instead of pulled is il lustrated 
herewith, and has been patented by Mr. Isaac 
J. Gray, of Beloit, Will. The smail figures re
present a pusher bar and one section of a har
ness, disconnected, together with a face view 
of a doubletree and the singletrees it carries, 
as they appear when removed from the for
ward end of the pole. The ends of the single
trees are shaped to enter eyes in the forward 
end of pusher bars, the rear ends of which 
have hinged sections which enter housings 
formeci on pads through which the bars pass, 
the under side of the bars having notches 
entered by shackles pivotally ' connected to 

arms pivoted to the harness section, the shackling 
entering either of the notches as desired to bring about 
the proper adj ustment of the harness. The inner 
pushers, or those adjacent to the pole, are preferably 
made in one solid piece, and, that the horses may be 
held from traveling too far apart, these pushers are 
connected by a strap. This harness lIlay also be used 
with the ordinary form of Dutch collar, the pushers 
being connected to the rear 
ends of the collar, and can 
be employed with a single 
harness, in which case a 
cross bar would be con
nected to the forward ends 
of the thills, and a single
tree pivotally connected to 
the cross bar. 

SlIvering GJa8 •• 
The following, bY !. 

Bory, for silvering mirr '5 
is a very simple and e 
cient process. The plate 
of glass is first carefully 
cleaned and laid on a per
fectly level table, which 
must be kept at a temper
ature Of 25 deg. to 30 dl'lg. 
Cent. To silver a. plate 
of 1 square m e t e r  two 
liquids are prepared, the 
flrlt c o n l h t in s  of 10 

5 1  

grammes of double tartrate of soda and , potash dis
solved in 1 liter of distilled water, and the other of 5 
grammes of nitrate of silver dissolved in 3 grammes of 
pure ammonia and diluted with 1 liter of water. The 
two liquids are then intim ately m ixed, and a small 
portion of the mixture is spread evenly over the glass, 
when the remainder is poured on. In the course of 30 
or 40 minutes the silver is precipitated in its metallic 
form, and adheres closely to the glass, which need only 
then to be freed by tilting from the superfluous fluid , 
slightly rinsed with water, and placed upright to d ry. 
A coating of varnish is afterward applied wjth a brush 
to protect the mirror from damage alld the action of 
the air. 

ELECTRIC LAIIP HANGER. 

The accom panying illustration gives another view of 
an electric lamp hanger 
described in the SCIEN
TIFIC AMERICAN a few 
weeks ago, and which 
has been patented by 
Mr. ' John Bucksey, of 
Ottawa, Canada. The 
position of the 1 a m p  
when lowered for clean
ing, etc. , is shown in 
dotted lines, the opE'rat
or, to effect this, unlock
ing a box containing a. 
windlass at the foot of 
t h e  post, inserting a. 
crank, and unwinding a 
drum to which the end
less cable, B C D, ex
tends, and on which it 
turns. The iron arm 
carrying the I ;. m p is 
forked; and is hi nged to 
each side of the lIlain 
post at A, the electric 
wires leading from insu
lators at the head of the 
post to insulators at the 
hinge, and thence along 
the arm to t�e lamp, 
thus allowing the lamp 
to be raised or lowered 
without t e n s i o n  o r  
slackening of the wires, 
and permitting it also, 

if desired, to be raised, lowered, or locked in any posi
tion without being extinguished. 

.. I e  . ..  
Blind F18b. 

At the Royal Institution, Professor Ray Lankester 
accounted for the absence of eyes in the fishes in the 
famous und erground Kentucky caves i n  the following 
way : A (lreat flood carries to the bottom of the Ken
tucky caves, some thirty miles below the surface, a 
number of fish, among whose numerous offspring will  
be some defective i n  sigh t, a s  S O lIl e  babies are born 
blind, or without any eyes at all. The fish who can 
see some faint glimmeri n gs of light will swim away 
toward that light, while those will remain that cannot 
perceive the gleams. This with every succeeding gen
eration would occur, the stronger in sight swimming 
away ,a.pd the weaker remaining, and as the breed ing 
would' therefore occur between those of the. worst 
sight, fish would be born with weaker eyes and wealj:er 
until born blind. The Professor also, accounted , for 
the white patch on rabbits' tails. He explained that 
as rabbits are gregal'ious animals, signaling is of great 
advantage to them, and that the white patch so con
spicuous against the darker fur of the rest of the body 
is of use as a signal. Hares, on the other hand, being 
solitary animals, do not stand in need of a signal. 
Hence, the tail of the hare is not con�picuous in its 
color. 

& 

GUY" KAlI.JrBII. 
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The PrlorUJ' oC Chlneae Invelltlone. Dualneaa Succeaa. of fractiC'nal notes, which would be a legal tender. 
A writer in  the North China Herald of Shanghai, re

ferring to the Chinese claims to have originated many 
modern Western scientific inventions, says thA.t Chinese 
patriotism has exhibited itself in an ardent desire to 
claim priority over Europeans in this respect. They 
are a very ingenious people, and, in past times having 
in vented lDany valuable implements, it has always 
seemed to them a fQ,ir hypothesis that as every ma.
c h i ne ill an i mprovement on something that preceded 
it� the machinery and telescopes of the West may have 
originated at first in something Chinese. Yuen-yuen, 
a former GO\'ernor-General of Canton, in his " History 
.of Astronomers, " written at the beginning of this cen
tury, again prominently brought forward the idea that 
European mathematics came from China, and many 
subsequent writers have made the same claim. Not 
only is this the case in mathematics, but the Chi nese 
say our telescopes, steam engines, fire arms, and can
nons are owing to them. E ver since China first saw 
steamers, fifty years ago, and since she came to know 
of the existence of European mathematics three hun
dred years ago, she- has, from time to time, with more 
or less eagerness, shown herself bent on claiming that 
the knowledge and skill shown in the West began in 
the first place with ChinA.. 

The questiou h as often been asked, Why does one The want of this status makes the present notes in
man succeed in business and another JDan fail ? If coDvenient, while their payment on demand precludes 
one has a due regard for history, it would perhaps be any element of safety in their use. 
nearer the truth to ask, Why do three men succeed in >4 1 ' 1  .. 

Mei-wen-ting, a great Chinese scholar, who died at 
an ad vance:! age in the year 1722, after considering the 
whole qnestion frOID the Chinese point of view, came 
to the conclusion that Europeans got their mathemat
ics and science from' ChinA.. Among other reasons for 
this bel ief he states that in the " Chon-pi, " a mathe
matical work of about B. C. 1 100, although not . ex
pressly stated , the rotundity of the earth is implied. 
In the same book are to be found, he says, the proper
ties of a right-angled triangle, as, for instance, that the 
square of the hypotenuse is equal to the sum of the 
squares of the other two sides. Since this is a funda.
me ntal problem, Mei-wen-ting claims that Western 
geometrical and trigonometrical knowledge is due to 
China. He accounts for the spread of Chinese astron
omy to us by the scattering of the schools of astronomy 
in China, which, according to Szu-ma-chien, an histo
rian who wrote a century before the Christian era, took 
place about B. C. 760. The fugitive astronomers, fly
ing from the tyranny of the early Chow dynasty. dif
fused Chinese learning among the barbarians. Simi
larl y in other matters the Chinese claim that the [me
taphysics of Indian Buddhism are due to the journey 
of Lao-tse to the West. The writer concludes his in
teresting discussion as follows : 

.. We need not trouble ourselves much respecting 
the Chinese claim to have originated Western science ; 
they only claim to have started the preliminary ideas. 
As to the Chinese having always had enlightened 
views on many scientific and political subjects, we may 
frankly admit it. They speak 2, 200 years ago of con
cave and con vex mirrors being able to magnify ob
jects. 

.. Four thousand years ago they had instruments for 
observing the stars. In the year A. D. 1122 they made 
use of the magnet pointing to the south on board ship 
to guide the vessel on her. course. 

.. With the proviso that they may have derived some 
of their early knowledge in these things and in others, 
snch as the manufacture of fireworks, from forei�n 
countries, these and many like facts we may allow. 
But we would be glad for them to study the history of 
Western inventions, and show a willingness to ' recog
nize the ingenui t y, knowledgt'; and intellectual power 
of other nations wherever they are found. Let them 
also enter on a rivalry in i nventi.ons. Let them make 
new d iscoveries and advance in the arts in new ways 
such as may be of uenefit to the world. The Western 
nations will  not be slow to acknowledge any efficient 
aid they may give in science, politics, or the arts. " 

• , . 1 . 

To Keep Iron Pipe. from DuatiDe. 

A simple and economical way of tarring sheet iron 
pipes to keep thelll from rUllting is the following, sug
gest.ed by a correspondent of the (Jas Light Journal :  
The sections as made should be coated with coal tar 
and then filled with light wood shavings, and the latter 
set on fire; It is declared that the etTect of this treat
ment will be to render the iron practicall y proof 
against rust for an ind.finite period, rendering future 
painting u nnecessary. In proof of this assertion the 
writer cites the example of a chimney of sheet iron 
erected in 1866, and which, through being treated as 
he describes, is as bright and sound to-da,y as when 
erected, though it has never had a brushful of paint 
applied to it since. It is sug�ested that by strongly 
heating the iron after the tar is laid on the outside, 
the latter is literally burnt into the metal, closing the 
pores and rendering it rust proof in a far more com
plete m anner than if the tar itself was first made hot 
and applied to cold iron, according to the usual prac
tice. It is important, of course, tha,t the , iron should 
not be made too hot, or kept hot - for too long a thne, 
l est the tar should be burnt off. Hence the 'direction 
for the use of l ight shavings instead of any other 
lUeans of heating. 

business and ninety-seven fail ? In so far as the man· The Callal oC Je.eph. 

ufacturing business is concerned, the ageuts of the How many of the engineering works of the nineteenth 
Westinghouse Machine Compan'y have recently been century, remarks Engineering, will there be in exist
making some investigations that at least atTord a clew ence in the year 6OO0 ? Very few, we fear, and still less 
to the answer. Practical Electricity says : In order to those that will continue i n  the far-ott age to serve a use· 
obtain statistics, for use in their catalognes, this com- ful purpose. Yet there is at least one great u n dert ak
pany sent experts, fully equipped :with the necessary ing conceived and executed by an engineer which ,dur
instruments, to visit a number of the most prominent ing the space of four thousand years has never ceased 
manufacturing establishments in the country, where its office, on which the life of a ferti le province abso
permission was asked to test the consumption of power lutely depends to-day. We refer to the Bah r Joussuf 
by each machine. As a rule this was readily obtained -the canal of J osepb-built, according to tradition , by 
from the owners, they seeming much interested in the the son of Jacob, and which constitutes not the least 
results. It is onl y necessary to indicate a few of the of the many blessings he conferred on Egypt during 
results obtained, to make clear the point aimed at. the years of his prosperous rule. This canal took its 
Nearly all were wasting one-half of their engine power rise from the Nile at Asiut, and ran nearly parallel 
(or one-half of the daily consumption of fuel) before with it for nearly two hundred and fifty miles, creeping 
commencing actual work, the product from which con- along under the western clitTs of the Nile valley, with 
stituted the maintenance of the business. One prom- many a bend and winding, until at length it gained an 
inent establishment was wasting 65 per cent of its fuel eminence, as compared with the river bed, which en
and power ; another waS wasting 73 per cent, thu8 abled it to turn westward through a narrow pass and 
leaving only 27 per cent of the engine's power to earn enter a district which was otherwise sh ut  off from the 
mGney with. Another celebrated firm (known all over fertilizing floods on which all vegetation in Egypt de
the West) was using a sixty horse-power engine, of penus. 
which fifty-five horse-power was being Consumed in  The northern end stood seventeen feet above low 
dead work, thus leaving j ust five horse·power with Nile, while at the southern end it was at an equal ele
which to produce goods for sale, without overtaxing vat ion with the ri ver. Through this cut ran a peren
the engine. It is an .. up-hill " business to make money nial stream, which watered a province named the 
in manufacturing, under such circumstances. Sensi- Fayoum, endowing it with fertility and supporting a 
ble people should be more economical. What is the large population. In the time of the annual fiood a 
use of economizing in wages and in the cost of raw great part of the canal was under water, and then the 
materials, when such reckless waste as above indicated river's current would rush in  a more direct c.ou r8e into 
is permitted in many of our most prominent establish- the pass, carrying with it the rich silt which takes the 
ments ? place of manure and keeps the soil in a state of con-

Few people in this country seem to realize the stant prod uctiveness. 
amount of money that can be wasted in a year All this, with the exception of the tradition that 
through the steam pipe. The proverbial " rat hole " Joseph built it, can be verified to-day, and it is not mere 
wil l not compare with it. �rhe manufacturer who supposition or rumor. Until ei�ht years ago it was 
has learned to economize at the steam pipe has firmly bel ieved that the design has al ways been limited 
learned one of the most important secrets of success. to an irrigation scheme, larger, no doubt, than that now 

• , • , • in operation, as shown by the traces of abandoned ca-
Need Cor Improved Po.' Omce Service. I nals and by the slow aggrE'gation of waste water which 

The United States post office is retarded in the work had accumulated in the Birket el Querun, but still es
of establishing low rates for postage by thtl distances sentially the same in character. 
its service is compelled to cover. It is not j ust to com- Many accounts have been written by Greek and 
pare it with' the English post office, which has so small Roman historians, such as Herodotus, Strabo, Mu
and so densely populated an area for its work. Yet a tianus, and Pliny, and repeated in monkish legends or 
strong desire exists to see the United States rates low- portrayed in the maps of the middle ages, which 
ered, and the operations assimilated to the most ad- agreed with the folk lore of the district. These tales 
vanced plans. explained that the canal dug by the ancient Israelite 

Two improvements are especially open to advocacy, served to carrJ the surpl us waters of the Nile into an 
one is the reduction of letter postage to a one cent extensive lake lying south of the Fayoum, and so large 
rate, ,the other is the establishment of a parcels post. that it not only modified the climate, tem peri ng the 
Both of these advances would be popular in every arid winds of the desert and converting them into the 
sense, and would be in the line of modern tendencies. balmy airs which nourished the vines and the olives 
The Federal government maintains itself in a monopoly into a fullness and fragrance unknown in any part of 
for all postal business. The absolute duty of the de- the country, but also added to the food supply of the 
partment therefore is to furnish the best possible serv- land such immense quantities of fish that the royal 
ice at the lowest possible rates. In England the par- prerogative of the right of piscary at the great weir 
cels post has attained a great developwent. Bundles was val ued at $250,000 ann ually. This lake was said to 
of merchandise of all descriptions are forwarded at be 450 miles round, and to be navigated by a fleet of 
very satisfactory rates, and the people are spared the vessels, while the whole circumference was the scene 
benefits of a combination or trust among ostensibly of industry and prosperity. 

' 

rival express companies. A good parcels post in the .. 1 ' 1  .. 
United States would meet the wishes ; of an immenlile The French EXll o.Ulon. 

constituency, it would facilitate business, and do much A writer in Science thin ks the great exposition lacks 
to encourage trade of all sorts. novelties. He says people may walk until  they are 

In like manner the one cent rate for letters would be fatigued through the almost endless buildi ngs on the 
welcomed by all. The present limit of weight for a. Champ de Mars, and yet fail to find any great and 
single stam p is perfectly satisfactory. A letter rarely striking object by which they would especial l y  rern.em
requires weighing now, while a few years ago corre- ber the exhibition of 1889. The place is fil led with evi
spondents were in perpetual fear of passing the old dences of untiring ind ustry and skill on every side, hut 
half ounce l imit without knowing it. As the weight there is a strange absence of jrreat novelties. We be
limit is so well adj usted, the further adj ustment of lieve, however, that the exhi bition will be famous for 
rates to one cent per ounce is wanted. The post office four distinctive features-in the first place, for its build
is like the patent office in one respect. It is instituted ings, especially the EitTel tower and the Machinery 
to serve the public and not to make money. The pat- Hall ; in the second place, for its Col onial Exhibi tion, 
ent office tnrns a large sum of money, representing which for the first time brings vividly to the apprecia
profits, i nto the treasury every year. 'rhis is wrong. tion of Frenchmen that they are masters of lands be
The money comes from the in\'entors of the country, yond the sea ; third, it will be remembered for its great 
and should all be spent in facilitating and expediting collection of war material, the most absorbing su bject 
the granting of patents. , The same applies to the nowadays, unfortunately, to governments, if not to in
post office. The instant it shows a proflt, it exceeds its dividuals ; and, fourth, it will be rt'mem bered, 8,nd 
functions. Moreover, in a country developing with with good cause by many, for the extraordinary man
such rapidity as the United Sta,tes, a small loss is not ner in which South American coun tries are repre
to be considered an evil. EYen if the new rates causE'd sented. Several of those nationalities are beginning to 
such a lollS, a few years later it would disappear and put themselves forward as appreciable factors in the 
the post office would begin to show a profit. politics of the world, and, what is of more interest to 

The above are two much needed improvements, the manufacturer, they constitute the richest and larg
and the present Postmaster-General could not do est customers in European and North American mar
more to signalize his administration than to bring kets. Especially this is the case with regard to agri
them about. Other reforms are needed. The classi- cultural machinery of all kinds, and those exhibitors 
l1cation of mailable matter is, very confused and arbi- are fortunate who are well represented in this respect. 
trary and needs simplification. The transmission of • I • I • 
money by postal notes is open to improvement. The The best builders keep on file the Archi
present notes, payable to bearer, are but 8.n imperfect tects and Builders Edition or th e " Scientific 
substitute for the old paper fractional currency. They American." It enables a person about to build 
should be abolished, and if a' substitute ill needed, then to select from the engravings the style of house 
the general eovernment could bring out a special issue suiting ifis fancy and purse. 
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Sugar a.. a Remedy Cor Boiler I ncru .. 'a'ion •• 
To the Edito,· of the Scientific Ame1·ican : 

Reference has been made by several scientific papers, 
you r  own among the number, to the experiments of an 
Italian engineer, who claims to have discovered that 
sugar is an efficient means of preventing boiler incrus
tations. As many engineers may be inclined to try h is 
plan, i t  may be worth while to point out that w hile 
sugar does undoubtedly act on the incrustation, it 
dissolves off as much iron as it does scale. To such an 
extent is this the case, that great difficulty has been 
experienced in carrying sugar in iron ships, on account 
of the rapid corrosion. Any iron parts of sugar-work
ing machinery are rapidly dissolved. 

The action seems to be as follows : Sugar attacks 
the iron, with extreme rapidity in contact with air, 
ferrous iron being dissolved. This absorbs oxygen 
from the air and is precipitated as ferric oxide, and 
the sugar is free to attack the iron again. A very small 
quant,ity of sugar will thus corrode deeply a large 
plate of iron. 

It would be interesting to kno w  if the Italian engi
neer's experiments were continued for any length of 
time. I have not the sli ghtest doubt that his tubes 
were perfectly clean, but I would like to know how 
much boiler was left. REGINALD A. FESSENDEN. 

_ 4 1  . ..  
Cattle Brandlna-. 

To the Editor of the Scientific American : 
In your issue of June 25, I see an article headed 

" Cattle Branding,"  in which is described the Ir.ode of 
branding in this country. It also says the pain is 
severe. Now, in Queensland, Australia, which is one 
of the largest cattle-prod ucing centers in the world, 
they have a plan which does not knock the stock about, 
and I am sure that the brand does not cause any severe 
pain. In Australia the edge of the brand is sharp, like 
the edge of a dull knife, and very hot. It is allowed to 
rest very lightly on the skin,  and only so long as to 
just whiten the skin. A clean cut ridge of hair grows 
where the brand has been. and there are no disfiguring 
marks. Three men and a lad of sixteen altered, 
branded (a figure and a letter), and ear-marked 60 
calves per hour, which speed shows that there was 
no time to roughly handle them. I was years in 
Australia, and was one of three men (stockmen). I 
have on one or two occasions burnt mYllelf until the 
skin turned ashen, which I think was in my case equal 
to the wound on the calf's hide, and the pain did not 
last longer than an hour or two. • 

I can furnish a full description of the way i n  which 
the cattle are managed on the open range. (The open 
range is the only way they have of managing cattle in 
Australia, when the busineSS is followed on a large 
scale.) Also a plan of yards and hall in which the cattle 
are driven when they have to be handled. 

JOHN T. WRIGHT. 
Hillsboro, Washington Co. , Oregon, June 22, 1889. 

Note8 Relating to Ho .. e Pipe ... 

Mr. J. R. Freeman, of the Associated Factory Mutual 
Insurance Companies, of which Edward Atkinson is 
president, has been making very careful experiments 
on fire hose for mills, and the result is something that 
all mill owners should know. He found the loss of 
pressure on a 100 foot length of the roughest cotton or 
linen hose was about 26 per cent, while in a piece of (he 
smoothest cotton hose it was 14 per cent ; in other 
word!!, with a hydrant pressure of 65 pounds and a noz
zle witb 1711 outlet a 50 foot length of rough hose would 
discharge 255 gallons per minute and the smooth hose 
would discharge 272 gallons per minute ; and in a length 
of 500 feet, with the same pressure, the rough hose 
would discharge 147 gal lons per minute and the smooth 
hose 185 gallons per minute. 

These tests prove it would be advantageous to buy 
the smoothest hose, for in case of a fire 20 per cen t more 
water could be thrown on a fire with it than with rough 
hose, and it is now becoming known to firemen that it 
is the volume of solid water concentrated on the fire 
which is most effect-ive, and is not converted into use
less steam. 

Looking at the question in another aspect, we find 
that with a line 500 feet long of rough hose, a pressure 
of 65 pounds on the hydrant would throw a solid, ef
fective stream 28 feet high. With a smooth hose and 
same pressure, the stream would be 42 feet high, a clear 
gain of 14 feet. This gain oftentimes might IDean the 
saving of a good many thousand dollars' worth of pro
perty. 

The results of these tests prove that, for mill yard 
use, a rnbber-lined hose of medium weight is prefer
able to a heavy ·jacketed hose used by city fire de
partments, a!l it ill l ighter to handle, less liable to 
mildew, an d costs less. Among the samples tested, 
the O. K. brand. made by the Boston ' Woven HoSe 
Com pany, of Boston, had the smoothest interior under 
pressure of any hose' tried, and they have, therefore, 
gi ven this hose their preference. as it is,. made espe-
cially to meet their requirements. 

' 

'eitutifi e �mfrtea1J. 
They also tested linen hose very thoroughly, which 

is often desirable for inside use, on account of its su
perior l ightness, compactness, and the convenience 
with which it can be used by a single wan. From 
their i nvestigations they decided to make the follow
ing requirements for all their mills. 

1st. That the hose shall not burst at a pressure of 
les8 1.han 400 l b. to the square inch while under pres
sure for twenty minutes. 

2d. That after being wet at a pressure of 75 lb. and 
thoroughly dried and again subjected to a pressure of 
75 lb., the total leakage of the first minute shall not 
exceed i of a gallon per foot in length, and that upon 
this second trial,after the hose has beeu wet for live 
minutes, the total leakage during the next five minutes 
shall not exceed 0·01 gallon per foot in length ; the 
water pressure meanwhile being 75 lb. per square inch. 

3d. The hose shall be made of first quality yarn, 
spun by a first class manufacturer. 

. 4 1 '  • 
Progre.... oC 'he American Sugar In du.trle ... 

BEET SUGAR. 
During the past year large capital has been attracted 

toward the development of the sugar beet industry in 
the United States on the Pacific coast. The factory 
at Watsonville consumes seven tons of lime daily i n  
the chemical processes of extracting the sugar, wpich 
is distributed pro 1'ata to the grower of beets free, and 
can be returned to the soil. Besides, the farmers 
averaged over eighty dollars per acre for their beet 
produ., while the recent report of the Agricultural 
Bureau esti mates the returns from the total produc
tion of the five principal crops-oats, corn, rye, barley, 
and wheat-in the United States to ,be less than twelve 
dollars per acre on an average. 

If the increasing production of Continental sugar 
continues in the sallie ratio as in the past., it needs no 
prophet to foretell the future of the sugar cane colo
nies. Even now the English market cannot afford to 
take colonial cane sugar, alt.hough it is admitted free 
of dut.y. The English refining factories, which re
present an investment of fifteen to twenty millions of 
dollars, and have hitherto supported a large popUla
tion of wage earners, are being closed, from the com
petition w ith Continental sugar.-Populm· Science 
Monthly. 

A California beet root sugar factory shows this re
sult of a sixty-one days' run : Beets consumed, 14,077 
tons ; sugar produced, 1,640 tons; men employed, 135 ; 
average price paid for beets, $5. 04 per ton ; c<!st of 
manufacturing 1,640 tons of sugar, $148,247; sale of the 
product, $172,817; net profit, $24,570, or 5 per cent on 
the capital invested. The capacity of the factory has 
been increased ,  and the result of this year's run is 
watched for with interest. Last year the farmers in 
the Paiaro valley who raised beets for sugar purposes 
cleared from $40 to $65 per acre.-Indianapolis News. 

CANE SUGAR. 

As the results achieved by the Saint Cloud sugar fac
tory at Kissimmee, Fla. , this season, it is stated that 
the factory manufactured a crop of 1,500,000 pounds 
of sugar from 8,800 tons of cane-employing mills. 
This means a yield of over 170 pounds of dry sugar per 
ton-a result only exceeded by three of the thousand 
sugar factories of Louisiana in the last crop made. 
This is a pretty good showing for the commencement 
of the sugar industry in Florida. There is no telling 
what the extension of the Florida sugar interest may 
be now that dredging machinery is reclaiming the rich 
sugar lands of that State. In round numbers this 
country consumes annually 1 ,500.000 tons of sugar, with 
the probability of the consumption exceeding 2,000,000 
tons before the close of the century.-N. O. Times-
J)emocrat. 

SORGHUM SUGAR. 

It is evident frOID the report by the chemist of the 
AgricuJtural Department, Dr. Wiley, that highly satis
factory progress has been made in the solution of the 
sorghum problem, and in the entire range of American 
farming no other problem of equal difficulty has arisen. 
It is a combination of agriculture and manufactures in 
about equal parts, so far as concerns importance, but 
everything really hinges on the manufacturing pro
cess. It is easy to raise a crop. The entire corn belt 
can grow sorghum, although the saccharine qualities 
are not fully up to grade in all localities, but wht'n it 
comes to reduce it to sugar, there the trouble begins. 
It cannot. be done to advantage on a small scale, nor 
can the raw material be stored for any length of time 
or shipped to any considerable distance, herein bearing 
resem blance to cane raising, and not to grain raising. 
There must be a long season, say two months, for 
manufacturing, the water su pply must be abundant, 
as also the coal supply. The cost of the plant is 
put down at from $60,000 to $100,000. It requires about 
as JOuch expertuel's to run a sorghum factory as it 
does to .run a starch mill.,-Chicago Inte1·-0cean. 

CANE SUGAR COMPARED WITH SORGHUM. 

It is interesting to COlli pare the sorghum sugar in
dustry of Kansas with the cane sugar industry of 
Louisiana.. In the latter State go()l,heane commands 
from $4 to $5 per ton. in the fo�,:" ; Sugar cane 

" , !"> " 
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yields 200 pounds or so to the ton of cane, sorghum 80 
or 90 pounds. In Louisiana the production is some
times 25 tons per acre, and perhaps on an average from 
15 to 20 tons;  in Kansas, sorghulll yields about 10 tons 
to the acre. So far, the advantage is all on the side 
of the sugar cane. On the other band, that cane can 
be produced only in a comparatively small  extent of 
country in one State, whereas sorghum can be grown 
in all the States south of the thirty-seventh paral lel. 
Sugar cane takes rather more careful cultivation than 
sorghum, too. But the other is  the decisive point. 
Louisiana cannot produce more than one-tenth or, at 
most, let us say one'eighth of the amount of sugar we 
need. The other seven·eighths m ust come fro III some
where else. If it can be produced from sorgh um, then 
there is a gain to the country.-N. Y. Mail and Ex-
press. 

.. I • • • 
How to Chaua-e the Color oC Canary Bf rd ... 

The following is from thp. proceedings of the Berlin 
Physiological Society : 

Starting with the observed fact that canaries fed 
with Cayenne pepper acquire a ruddy plumage, Dr. 
Sauermann has based upon it a scientific investigation 
of canaries, fowls, pigeons, and other birds. FrOID 
these he has obtained the following results. Feeding 
wit.h pepper only produces an effect when given to 
youn� birds before they m oult ; the color of the feath
ers of older birds cannot be affected. Moisture facil i
tates the change of color to a ruddy hne, wh ich is again 
discharged under the influence of sunlight and cold.  A 
portion of the constituents of Cayenne pepper is quite 
inactive as, for instance piperin and several extractives; 
similarly the red coloring matter alone of the pepper 
has no effect on the color of the feathers. It is rather 
the triolein, which occurs in the pepper in large quan· 
tities, together with the characteristic pigment, which 
brings about the change of color by holding the red 
pigment of the pepper in solution. Glycerine may be 
used instead of triolein to bring about the same result.  
The same statement holds good with regard to the 
feeding of birds with aniline colors. The red pigment 
of the pepper is also stored in the egg yolk as well as 
in the feathers. The first appearance of the pigment in 
the yolk may be observed as a colored ring four days 
after the commencement of feeding with the pigment 
dissolved in fat ; after a further two days' feeding the 
whole yolk is colored. Dr. Sauermann is still engaged 
iu carrying on his researches. 

• • • • • 
The Meaning oC the Word " Limited." a8 Applied 

'0 Corporation ... 

It bas become somewhat common nowadays to see 
the word " limited,"  in parenthesis, after the titles of 
corporations, and it is safe to say that people gener
ally do not understand the significance of this term, 
though, of course, business men do. An explanation 
of it, as stated in one of our exchanges, may, therefore, 
be of general interest. The old principal of corpora
tions created by legislative act was that the eutire 
property of every stockholder was liable for the whole 
of the company, as the whole property of every mem
ber of a general partnership is still l iable for the debts 
of the firm. This system made every shareholder re
sponsible for bad management, of which he might not 
be guilty, and deterred wealthy men from becoming
interested in the shares of  corporations. To remove 
this objection the principle of l imited responsibility 
was introduced, and in order to notify the publ ic  that 
only the separate property of the corporation was lia
ble for the debts of the corporation, the English law 
requires that the word " limited " shall be used in 
every case by the company in connection with its title. 
Most American corporations are consti tuted on the 
principle of .limited liability, and but few, i f  any,  of  
the States enjoin the com panies formed under their 
laws to append the word " limited " to th eir corporate 
titles. The matter is so generally understood in this 
country by business Illen, however, that it  is not 
deemed necessary, though Illany companies do it of 
their own accord. 

The IDOst noteworthy exception to the general rule 
is the case of the national bank, but even in this i n. 
stance liability IS limited to an amount equal to the 
par value of the shares held. That is, i f  the national 
bank fails, each stockholder lDay not only lose what 
he has invested, but $100 m ore for each �hare of the 
stock he holds, i f  so much is necessary to  pay the debts 
of the bank. Until within a few years all the Scottish 
banks were organized with unlimited l iability, and 
when, sOlDe eight or ten years ago, a Glasgow bank 
failed disastrously. there were cases of men who only 
owned a share or two. valued before the fai l ure at not 
much more than $100. who were assessed thousands 
of pounds sterling t.o meet the debts of the hank. 
Since that time the Scottish bll.n ks have been allowed 
to re<>rganize on a l i m ited liability basis. 

If not already a subscriber.' send ' 25 cents 
and bave a copy of the Architects and Boild· ·  
en Edition o f  the " Scientific American' ' ' '  
mailed t o  yon. After seeing a copy you will 
want al l the back numbers. 
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LOSS OF THE CAIIPBELL AIR SHIP. 

(Continued from first page.). 
quarters Qf a mile the bal lQon broke away frQm the 
fastenings that were hQlding it down to the surface of 
the water and sQared away to. the southeast. The pilQt 
boat fQund no. trace Qf any car Qr any h uman being. 
There was also a repQrt Qf an unknown balloQn having 
been seen Qver PrQvidence, R. 1., Qn Tuesday evening, 
and a repQrt that a ballQon had been seen 
oyer Astoria, L. 1., near where the air ship 
started, aoout midnight Qn 'l'uesday ; but 
in neither case was there anything show
ing what had become Qf the aeronaut. 
Other indefinite reports men tion a bal loQn 
having been seen at sea, but they are too. 
vag'le to. base any hope ,u pon. 

In the construction Qf this air ship the 
car is suspendpd from the balloQn through 
an intermediate rigid bar extending Qver and 
from end to. end Qf the car by means Qf sus
pending cords from the frame Qf the car to 
the bar, which are made fast also. to the 
harness or netting Qf the bal loon. The cen
ter of the car is circular in shape, and has a 
circular seat with arched guards reach ing 
upward to: the bar above. Extending fQre 
and aft is a vertical keel, made Qf light 
framework. supporting a web Qf WQven ma
terial. Nearly all Qf the framework Qf the 
car and its attachments was Qf wood and 
rattan, irQn being very sparingly used, while 
the principal shafts and rQds were hollow. 
and a thin fabric was used in the rudder and 
wings. The entire CQst Qf the air ship is 
said to have been abQut $3, 000. 

Upon the two. sides Qf the car are hinged 
wings so. adj usted to. the car as 10. allQw a 
vertical mQvement at right angles, the posi
t ion of these wings with regard to' the hQri
zontal plane being governed by guy Qr 
sheet ropes, Qne set Qf these ropes passing 
frQm the u pper and the Quter surface Qf 
the wings to. the u pper part Qf the arched 
guards and to. the bar above, and the 
second set to the lower part Qf the car. 
BQth fore and aft Qf the circular body Qf the 
car, and projecting laterally frQm the keel, 
are arranged triangUlar guide wings hinged 
to. the keel, and normally standing Qut 

which they are suspended by cooos running Qver 
pulleys to' the center of the car, where theytare attach
ed to. a small windlass. All of tbe macbinery is wQrked 
frQm the center of the car. 

In the trial Qf the Campbell balloQn at Ooney Island 
last summer, it was apparently very easy to. con trQl 
a.nd direct it.s course as desired. The ballQQn first as
cended abQut three hundred feet, then was brQught 

CAR OF CAMPBELL'S AlB. SHIP. 
frQm it in a hQrizQntal PQsition, but capable Qf being dQw'! tQ be »phQtof;{raphed, ! afterward ascending to 
swung dQwnwardly with the upper part Qf the keel a8 about five hundred feet, where it .was brQught to a 
an axis. At the fQrward end Qf the car and its keel · is standstill then it was started Qn a short excursiQn and 
hinged a vertical rudder,. after the manner Qf the again br�ught back to the starting place, sailing part 
rudder of a boat, but Qf a size to extend b6th above Qf the time nearly straight against a light wind. After 
and below the bQdy Qf the car. This rudder is COD- tbis the ballQQn was prQpelled around very nearly in 
trolled by a crosshead and tiller rope extending to. the I a circle, and seemed to. be completely under th. e· con
center Qf the car. At the rear end Qf the 'car and tr.Ql Qf the aerona.ut Mr . .James , Allen · of -Providence. 
with its axis in line with tbe 

' . , , .. 
axis Qf the car, is . mQunted a 
propelling wheel, the d riving 
shaft Qf 'which is made to. ex
tend forward and into the 
center Qf the car, where it 
terminates in a crank by 
which the prQpelling wheel 
Illay be rQtated. Beneath the 
car is a second prQpelling 
wheel, more especially de
signed to cQntrQl the ascent 
and descent cof the ship ; it 
is mQunted upon a vertical 
shaft extending u p w a r  d 
through the bQttom Qf the 
car, and also. fitte� with· an 
Qperating crank. 

ground by means Qf a parachute. BQth tha ballQon 
and the parachute were made by himself, the ballQon 
being illflated with hQt air. 

.. . . . .  
RECENT DISCOVERIES IN THE NEBULE BY IIEANS OF 

PHOTOGRAPHY. 
BY EDWARD 8. HOLDEN, LL.D., DIRECTOR OJ!' THE LICK OBSERVATORY. 

It is nQt sO. long ago. that it was prQnounced to be " im-
possible " to photograph the nebulre at all. 
The enQrmQUS improvement in the sensi
tiveness of phQtographic films within the 
past few years has permitted wQnderful 
advances. Some Qf the results of such work 
are so. recent that they are known only to 
the readers Qf scientific journals, and they 
are so important that I wish to exhibit them 
here to a wider circle. 

The very first phQtograph of a nebula 
was taken in September, 1880, by the late Dr. 
Henry Draper, at his QbservatQry at Hast
ings Qn the Hudson. In 1881 he obtained, 
with an eXPQsure time of 104 minutes, a 
picture Qf the nebula Qf OriQn which shQwed 
stars that were fainter than the faintest 
visible to the eye in his telescope (a refrac
tor Qf 11 inches aperture, made by the 
Clarks, Qf Cambridge), and which displayed 
essentially all the details in the nebula 
which I had been able to. make out with 
the much larger telescope at Washington 
(26 inches aperture). Moreover, my wQrk at 
WashingtQn required years, while his was 
dQne in Qne night. This photograph Qf 
Draper's led the way, and showed what 
might be expected frQm future wQrk of the 
same sort. Draper's early death closed his 
series of studies i n  this path. His researches 
were taken up by Mr. Common, Qf London, 
who. built a 3 fOQt reflector for the purpQse, 
and who. succeeded (in 1882) in making a 
magnificent picture Qf the Orion nebula. 

Mr. Roberts, Qf Liverpool, using l a  ' re
flectQr Qf 20 inches aperture (and Qf short 
fQcus), has made a series of pictures Qf this 
nebula also, which serves to. show the law 
according to which it is built up. His series 
begins with a negative exposed for five 
secQnds Qnly. This exhibits the central 
bright stars Qf the nebula and a small por

tion of the · brightest nebulosity. Successive pictures , 
with eXPQsures Qf 30, 60, 180, 360 seconds. show more 
and more of the nebula itself. and the last . Qne gives 
all Qf the Qbject �hich can be seen in a powerful 
tele!lC'ope. 

Not Qnly is everything visible, but it is  permanently 
registered, and the six m i n utes Qf eXPQsure have suf
flced to. make a map fQr wl:lich a year's work m ight be 

necessary if dQne with the eye 
. alone. 

Other photographs of 15, 
30, 81, 210 m i n u tes sh ow more 
and more Qf the nebula and 
extend its limits Qver vast 
spaces. 

The various phQtQgraphs 
of the series, taken together, 
establish the order Qf bright
)less Qf the different parts of 
the nebula and give a set Qf 
lines Qf equal l ight by means 
of which its structure be
comes more in telligible. 

It was the intentiQn Qf the 
inventor that the ballQQn 
should be of such size, as com
pared with the weight of the 
car and its prQpelling and 
steering apparatus, that its 
buoyancy, when filled with 
gas, WQuid j ust cQunteract Qr 
balance the fQrce Qf gravity 
Qn the complete device, so. 
that only a slllall p o w e r  
WQuid be necessary to Qver
turn this balance, and raise 
Qr lower the machine in the 
air. Between the " bar and 
balloon, and attached to both, 
is a web to assist in guiding 
the machine when mQving in 
a horizQntal direction. after 
the manner of the keel Qf a 
boat. Two Qars are also. pro
vided to facilitate landing, 

Fig . . I.-THE ANDROMEDA NEBULA. DRAWN BY L. TR8UVELOT (1874). 

It is of Mr. Robert.ecent 
wQnderful photQgraphs Qf the 
nebula in And1·omeda that I 
wish more particularly to. 
speak. This great nebula is 
just visible to the naked eye 
and is mentioned in Sufi's 
Uranometry (about 900 A. D.)  
and ls a well knQwn Qbject to 
possessors Qf small telescQpes. 
Little was added to. Qur 
knowledge of the nebula until 
PrQfessor Bond at Harvard 
CQlIege Qbservatory made a 
careful study Qf it in 1 848. 
The nebula was shown to. 
have an immense extent, and 
the most curious feature ex
hibited was the presence of 
two. lQng straight v a  c a n  t 
spaces Qr canals extending 
thrQugh most Qf the central 
portiQns. The work Qf Pro
fessQr BQnd was repeated 
with the Mme telescQpe about 

and they are made in fan shape, with long handles, The aeronaut, E. D. Hogan, was born in Canada 111 
f;p.· work. , ,Agl)inst the air when bnt litt le poweJ! is 1852, and at the age of 16 made his first balloon ascen
need�d. !l'� p.asisHn turning the ship around quickly' sion . at J�ckson, Mich. It is said tl;1at .he haf glade 
a propell911 ,Ui worked from the fQre' part of the car, over ·200 aecensiQPs. Last .y�ar he was 8Ceustomed to. 
IIIl)d one a� �b end of the rigid bar. T wo. ancbors ascend twice III w�li. ',oJit BAtc�awlj.y Beach to.& llelght 
are provided, ' Qne for each end of the keel, from Qf some 5,OO(hfeett ,trom ,wheDAA he dropped to the 

1874 by M. TrQuve\()t, and bis ell),bQrate ' drawing is 
reproduced in Qur Fig. 1. 

Little can be add� by the eye t9 thilf ,spleBdid pic. 
ture. SQl,aH details caD be cQrrected, but it must be 
accepted as a sublltant ially correct reprellentatiQn Qf 
wbRt the eye sees with even a very large teleseQpe. 
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Fig. 2 repreli'ents a part of the . same object as pho' in evolutionary history which has been prefigured by From the u pper part of the righ t Debulosity, . a slen

tographed by Mr. Roberts with an exposure of two the eye of reaSOU, but _which is new to the eye of lIeDse. der thread of light is seen to exteDd toward the west, 
hours. And here for the first time we obtain some ad, We cannot doubt that the methods which he has em- passing through at least . eight of the stars of the clus
equate conception of the true forms of this great De' ployed are to yield more evidence!! of the same Dature. ter. (The reader should fiDd this on the map between 
bula. And it is sure t,hat his methods are to be faithfully �the Hnes 40 aDd 42 from the bottom and 24 and 45 

Instead of the two straight rifts of Bond, sharply ter- followed up. from the side). It is certain that these stars are COD-
m iDated at both ends, we -__ � _� .  -�� _ _  nected with the Debula, 
fiDd two huge v a  c a D  t �. ff • n eo 't; • � _ : 6t ; . ... ", " I{m ll' � and that the nebula is COD-
1'ings of blackness, sur- .. nected with the s e v e  n 
roundiDg the central por- • • • or 

bright stars of the Plei-
tioDs. Other r i f t s a n  d . ' . ;�.'., . " . , . " . . ' '. :, ' ; : . .  : .: ' . '; .. ,, "" . adl's group, a n d  m u s t 
vacaDcies exist in the pho- " . .  , 

, ' ' • . ' 
: 

' .' :1- therefore be at the same 
tograph, which are q uite • . 

. , . .. , .,. 
. , "  . , . distaDce, 

invisible to the eye ; and D • • • ' .' " ,":. . As might naturally be 
the whole nebula is ex- , ' .  ' f' expected, photography is 
hibited in a new light, . . ' " .. .  . a powerful aid in the dis-. ��; ," . � 

It is seen to conlist of a ' ' ; '.: ":. • .  � 
.. 

covery 0 f n e w  nebulre. 
system analogous to that Professor Pickering, at the 
of the planet SatU1'n-a 

' . • �'.:.:. . • , .  . Harvard College observa-
central mass surrouDded 21 

• . .= tory, has explored a small 
by rings, which are sepa- '. . , regioD of the sky in this 
rated from the c e n t r a I '

; • • . . '. . .: .
. . • , :: . " . way, and his photographs 

body by empty spaces. 
. ' . . . . . ' . show thirty nebulre in a. 

Like the riDgS of Satu1'n, 
' . 

0 " . • region where but eight.een 
the rings of the And1'Ome- � N were previously known. 
da nebula are probably " . ' . ': '. ', . ..... . " The Dew nebulre were 
composed of myriads of . . 

. '  , . .  ' . " ': . • 
'. "'- faint aDd small. Datural ly, 

small discrete solid par- .. , . . . . ' . � 
. :.:.' . . • ' . ' . ,. : ; but the experiment shows 

tides revolving in swarms ". ' . , - . . . . . . :  • .  : : ... . . . � . what can be dODe in the 
about their primary. The .. . " q; way of mere di�\lovery, 
vacant spaces in Saturn's , . ': . '  .' The need of astronomy 
ring are caused by the at- . .  . '. � e" is, however, Dot so much 
tractions of the larger sat- . --

. " 

' . " . ' . .. . . ' •. . ' 
the discovel'Y of Dew ob-

ellites of that planet on " .  - . " , .  . .  jects as more in formation 
the smaller particles of the JS "  • , •• • ' • • • about well-known ones. 
ring. No doubt t�e vacant 

rr Dr. Gothard, of Hunga-
spaces in the nebula are , . '  : ," . :  ry. has lately shown that 
caused in the same way. + even a comparatively slllall 

It is possible that the . .• . � . . . telescope is adequate to 
two brighter m asses lying . " •. ' • , " give this. With his 10 inch 
beyon d the central bright ., reflector h e h a s  photo-
body of the nebula are in "' '''� . - • .: OJ , ' . ' or '" ... ", " graphed many Debulre (on 
fact the effective causes of a small scale necessarily), 
the vacant spaces. But we 6 ,f G I , • I » IE ·  � D � IS If' IT and on examiniDg the neg-
can safely go a step further • • • • • • • • atives, Professor Vogel haa 
iD our search for analogies. Fig, 3,-CHART OF 2326 STARS IN THE PLEIADES. PHOTOGRAPHED BY PAUL &; PROSPER HENRY (1888). found that even these small 
Laplace considers Satu1'n The brightest star is 3d, the faintest is 17th magnitude. pictures are superiorto the 
as a striking proof of the best drawings of the same 
Nebular Hypothesis which he proposed, The planet The brothers Paul and Prosper Henry, of the Paris objects with the largest telescope. There are many 
represented the final stage of the very processoy which observatory, have devoted . .  the past · few · y�rs to pel" similar researches marked out and waiting. for experi
the solar system might have been condensed out of the fecting their apparatus for astronomical ph<>tography ments, and the success of Dr. Gothard has proved that 
primal nebula. In the Andromeda Debula do we not as applied to the making of star charts; In the course gia.Dt telescopes are not essential. 
actually see before us a still earlier stage of the same of thei r work they have discovered an entirely Dew The refractor of the Lick observatory has some ad
process, where worlds are forming though Dot yet nebulous region connected with the principal stars of vantages in researches of th is n ature on account of its 
formed ? Are Dot a planet like Saturn, the Andro- the Pleiades group. Formerly only one nebula was great focal leDgth (47 feet), which gives a large size to 
meda nebula, aDd one the picture, The expe· 
of the inchoate gaseous riments which we have 
nebul re three successive so far made promise ex-
steps i n  the evolution cellent results iD photo-
of the universe ? graphing the nebulre. 

Tlie interval of time AD exposure of ten min· 
required for the pro- utes on some of them is  
gress from one of these ample. When the great 
stages to the next is so telescope is com pletely 
immense that the whole fitted fo\' photograph ic 
of human history is a work (which w i l l  b e 
mere instant in com- shortly), it is to be as-
parison. But h ave we sid uously used in this 
Dot a . different means field. 
of tracing these steps ? 
As 8ir  William Her
schel nobly said in 1789: 
.. The maturity of a 
sidereal system may 
thus be j udged from the 
disposition of its compo
nent parts. " . .  This 
method of viewing the 
heaveDs seems to th row 
them into. a new kind 
of light, and one advan
tage that we may at 
least reap from it is that 
we caD, as it . were, ex
tend the range of our 
experience t o  a n im� 
mense duration, For is 
it not the same thing 
whether we live succe8-
sfvely to witness t h e  
germination, blooming, 
foliage, f e c u n d i t y, 
fading, withering; and 
corruption of a plant, or 
whether a vast number 

Pig: 2 . ...;,THE ANDROIlEDA NEBULA. PHOTOGRAPHED . BY L ' ROBERTS (1888), 
No;'e of th� stars of this dgure are Vtelhle to the naked eye: 

I h ave gone rapidly 
over the a d v a n  c e s 
which h ave been made 
in the photograph y of 
the ne�ulre in the Dine 
years since the first ne· 
bula photograph was 
taken. The wonderful 
p i  c t u r e s  of Draper, 
CommoD, Roberts, and 

. others will have a per
manent value, · as they 
serve as means for com
parison with later work 
and as it is oDly by such 
comparisons t h a t  evi
dences of chaDge can \:)e 
detected. Photographs 
of the nebulre have a 
great advantage over 
mere ·drawings, DO mat· 
ter how carefully made, 
for such a purpose, as 
trey are devoid of per
SODality · and r e c o r d  
exactly what they see: 

of specimens, selected Moreover, t h e  y com-
frol,D eveJ,"y stage through which the plant passes in the known in this group, attached to the bright star mand a large field of view. while the ordinary eyepi� 

. course of its exi!!t�nce. 'be brought at opce to our view 1" Maia. is far too sma.ll to deal with larl/:e objects. 
Fr()m this point of view we may regard Mr: RobertS' The · phbtograpIiIi 'of 'Parls"have shown . the whole By expoliliDg the negative to toe light of a stan�ard 

disCoveries 'in ·  the Andromeda. Debuia · as tIie most 1m" group to ·be conriected Wfth · Ii compleX ·neb1ila. GDe lamp (as is done at Hafvard College 'anu at the'Lick 
pOrtaDt wbich have been mad e since the tiJDe of the of the most curious aDd''inferesting of'the revelatioDs observatory). we may impress oD the plate a serieS' of 
�erschels. His photograph really represents a stagE' . of these photographs is weU ilhow'n in !'iir. ·8. lItandard squares. ,or known brightness. Comparing 
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these with the nebula, we may gain a numerioal esti· lOme new reaea.rchea on thOlle plante, has come to the 
mate of the brilliancy of each portion of each nebula conolusion : (1) that the sigillarias, despite the radiated 
examined. Such data are priceless for the purpose of structure of their wood, which constitutes a character 
detecting future changes in the nebullB. of but the second rank, must be classed among the 

The revelations of the And1'omeda nebula photo- vascular cryptogams ; (2) that, although cryptogams, 
graphs are distinctly new, and throw a flood of light they are connected with no living type, and form a 
upon the secret processes of cre&.tion itself. Not a hun- family of plants that wholly disappeared at the close of 
dredth part of the brighter nebullB have yet been pho- the paleozoic period. 
tographed, and it is cer'tain that discoveries no less im· Fixing the Spores of Hymenomycetes.-Dr. C. O. 
portant than those of Mr. Roberts are near at hand. Harz proposes the following plan for preserving the 
One great advantage of the new method of research is spores of hymenomycetous fungi. Colored spores can 
its absolutely autographic character ; and an incidental be very well fixed on white paper by moistening the 
excel lence is that its results are so easily exhibited to reverse side of the paper with a solution of Canada 
others than the observer. The pictures in this article, balsam in absolute alcohol. In the case of colorless 
for example, place the whole data before the reader as spores, the difficulty is to find a colored paper the pig
fully as they are laid open to the astronomer himself. ment of which is not solu ble in alcohol. Dr. Harz over-
They simply requ ire intelligent interpretation. comes this difficulty by using instead a slightly warmed 

.. . . I .. solution of l vol. Canada balsam in 4 vols. turpentine 
Natural Hi.tory Note.. oil, placed with Ii. fine camel'l! hair brush on the reverse 

The (heat Dragon Tree of Orota'lla.-With an anti· side of the paper. In the course of from two to four 
quity rivaling, probably exceeding, that of the pyre.- days the preparation can then be laid aside between 
mids of Egypt, and a reputation scarcely inferior, it is paper, but the spores are not completely fixed for seve
remarkable, says an English paper, how little notice ral weeks. 
has been taken of the death of the colossal dragon tree Effect of Electricity on germination.-In order to 
of Orotava, which has been visited by nearly all the study the influence of voltaic electricity, Mr. H. N. 
travelers, historians, monks, peddlers, and soldiers Warren placed pads of cotton, saturated with a dilute 
who have had the m ildest globe-trotting propensity. solution of salt and sown over the surface with common 
Though called a tree i n ' popular language, the re- mustard seed, upon the platinum plates con nected 
nowned curiosi ty of O rot ava was n oth ing of the sort, with four constant ferric chloride cells. In less than 
but was a kind of gigantic asparagus related to the twenty-four hours germination over the positive plate 
delicate lilies of onr gardens. The natives venerated was d istinctly visible, and at the end of a week the 
this old monster. They regarded it as possessed of growth was upward of an inch in height and of an i n
animal life, and d eified it, and in its hollow trunk per· tense green color. In the same time on the negative 
formed druidical rites. They used its blood-red sap plate germination had only commenced and the growth 
(the dragon's blood of commerce) for embalming their was almost white. On reversing the current the pre
dead. viously flourishing growth became bleached and 

When Alonzo de Lugo, the conquerer of Teneriffe, speedily withered, while the other grad ually assumed 
came to Orotava in 1493, he spared the tree, but, scan- a green color, flourished for a. time, and then also with
dalized at the profane mysteries which had taken place ered. The bleaching of the growth in the neighbor
in its in terior, he converted its hollowness into a chapel hood of the tempora.rily negative plate is thought to 
for holy mass. Hum boldt, in 1799, gi ves its height as have been due to the small but constant liberation of 
" appearing "  about 50 or 60 feet, and its circumference chlorine, and it seems evident that this factor must be 
near the roots as 45 feet, and the diam.eter of the . trunk excluded from the experiment before correct conclu
at ten feet from the ground " is still 12 English feet," sions can be drawn as to the relative influen!'A� of the 
and he computed its age at 10,000 years. The opening positive and the negative current on germination. 
was so large that a table was placed in it, round which Peculiarities of Vision in lnsects.-A correspondent 
fOArteen persons could seat themselves ; and a stair- of Le Naturaliste, referring to the curious fact that 
ease in the interior conducted the visitor IIp to the neither flies nor wasps will venture to pass through a 
height whence the branches sprang. window &.cross which a piece of flsh net is stretched, 

Slow indeed must h ave been its growth, for 400 years asserts that the phenomenon is due to the confused 
aftl'r the visit of the first navigators Le Dru measured vision possessed by insects. The ' threads of the net 
the tree most carefully, proving that d uring that long give them the impression of a continuous surface, just 
period the increase had ooly been one foot at the base, as with us do the hatchings of an engraving that we 
the other dimensions being practically identieal. look at from a distance. The animal believelil itself to 

In botanical language the dragon tree is Dracama be in front of a more or less translucent obstacle, but 
draco, and is described as having a tree·like stem, one in which it distinguishes no orifices. 
which, when the tree is very old, becomes much UH8 of Palln$.-In order to be able to appreciate 
branched, each branch being terminated by "a crowd· how much the native tribes of the countries where 
ed head of lanceolate linear entire leaves of a gl"ucous palms most abound are dependent upon this noble 
green color, which leaves embrace the Stelll by their family of plants, and how they take part in some form 
base, and on falling off at maturity, leave a. ring-like or oth�r in every action of the native's life, we must 
cicatrix or scar." In old age curious warts appear, and enter his hut and inquire into the origin IIond structure 
one from the old Orotava tree has been preserved, of the various articles we see around us. Suppose we 
which is as large as a good sized cocoanut, being like visit an Indian cottage on the banks of the Rio Negro, 
that fruit in shape and its rough exterior. Though no in South America. The main su pports of the build
particular care has hitherto been taken in the Canaries ing are the trunks of some forest tree of durable wood, 
to rear these curious trees, there are still a few fairly but the light rafters are formed of the straight stems 
sized specimens for the visitor to see, one of the oldest of the jara palm. The roof is thatched with large, 
extan t being probably that at the gates of the cemetery triangular leaves, and bound to the roof with forest 
at Icod. It is mentioned in the ancient chronicle of creepers. The leaves are those of the carana pahn. 
the conq uest of the · island of Teneriffe, and standing The door of the house is a framework made of the stems 
in solitary grandeur is the best specimen to study. of the pashinba palm. In one corner stands a har
There is one other good example at Iood de los Vi nos, poon for capturing the cow-fish ; it is made of the 
which may be even older. These dragon trees, how- black wood of the pashinba palm. Beside it is a blQw 
ever, are s mall and absurdly young when compared pipe ten or twelve feet long, for shooting birds or even 
with the old veteran which till recently guarded the the wild hog or tapir ; it is made from the stem of one 
golden apples in the Garden of the Hesperides. of two species of palms. The Indians' large bassoon-

Bleaching the Wings of Lepidoptera.-By the Dim- like musical instruments are made of palm stems; the 
mock process, the wings are first acted upon by a satur- cloth in which he wraps his valued feather ornaments 
ated solution of the chloride of lime, chlorine being, of is a flbrous palm spathe, and the rude chest in which 
course, the bleaching agent. Afterward they are he keeps his treasures is woven from palm leaves. His 
washed in water to which hydrochloric acid has b8en hammock, bow-string, and fishing line are from the 
added to get rid of the slightest deposit of lime. The flbers of leaves which he obtains from different palm 
process is a slow one for thickly sealed, dark-colored trees, the hammock from the miviti, and the bow
insects, and it occurred to me to try a mixture of the string and fisbing line from the tucum. 
chloride and acid, li berating the chlorine gas. The The comb that he wears on his head is ingeniously 
method was absolutely successful, the wings decoloriz- constructed from the hard bark of a palm , and he makes 

. ing immediately and being ready for the slide within fish hooks of tbe spines, or uses them for tattooing pur· 
two JDinutes. In fact, very delicate wings can scarcely I poses. His children are eating the agreeable red and 
be taken out quick enough, and need very little acid. yellow fruit of the pnpunba or peach palm ; and from 
The advantage is the rapidity of work and the cer- the assai he bas prepared a favorite drink which he of
tainty of retaining the wings entire, the chloride of lime fers you to taste. That carefully suspended gourd con· 

£ 
BIDeraJoc1eaJ No&ea., 

BY GEORGE F. KUNZ. 
Fluorite.-About four years ago, a small vein of 

fluorite iIi Archlilan limestone was discovered in the 
town of Macomb, St. Lawrence Co. , New York. It was 
worked from time to time until last summer, when the 
veiu suddenly widened, breaking through into a cavity 
or cave. This cave is 22 ft. north and soutl . , 18 ft. 
east and west, and 8 ft. below the surface. It dips from 
the south to the north, and is about 8 ft. lower than at 
the mouth or entrance. It is about ·5 ft. between the 
walls. A pool of water in the northeast corner, about 
two feet in depth, often rilles ten or twelve i nches dur
ing the day. The top, bottom, and sides were lined 
with a magnificent sheet of crystals, varying from one 
to six inches in diameter, each in turn forming part of 
larger composite crystals. Between the fioor and the 
walls was a layer of partly decomposed {',alcite, which 
was readily removed, so that groups of crystal!!, weigh
ing from ten to several hundred pound8 each, and one 
of them measuring 2 X 3 ft. , were easi ly detached. 

The cavity contained at least fifteen ton s of fiuorite. 
The habit of the crystals is in n early every instance 
that of the simple cube, but the faces of the octahe
dron, slightly developed, are often presen t. Almost 
all the crystals bave on the surface, in small botryoidal 
elevations, an even coating of brown hydrodolom ite, 
which is readily removed with diluted h ydrochloric 
acid. The crystals are all well colored, but the surfaces 
are dull. The fluorite is of a uniform light sea green, 
except where it is attached to the gangue, or at the 
j unction of the crystals ; here there are small spots, 
from one to two inches iu diameter, of a rich emerald 
green. Attached to the fluorite are small m asses of 
lithomarge, and imbedded in these, very perfect tetra
hedral crystals of chalcopyrite. With the fluorite are 
found small bunches of pyrite crystals, which are nearly 
always altered to limonite. Galenite has not been ob
served, although this locality is only one and a half 
miles from the well known Macomb lead mi nes. Several 
years ag,?, a large quantity·of rhom bohed ral crystals of 
calcite .were obtained here ; one now in the State cabi
net of Albany weighs 120 pounds, and a nu m  ber were of 
the size of a man's head. In form they were simple 
rhombohedrons, and twinned. This find is strikingly 
like .that of the famous Muscalonge Lake localities of 
forty years ago, except that the crystals are of a finer 
color and in larger groups. The occurrence of a second 
deposit in this country leads to the inference that 
fluorite may exist in commercial quantity, for the 
arts. 

Amber,.-For the last fifteen or twenty year!!, travel
ers have occasionally brought specimens of a very re
markable amber from some locality in southern Mexico. 
The only information gained concerning it is that it is 
brought to the coast by nati ves, who say that it occurs 
in the interior so plentifully that it is u sed by them for 
making fires. The color of this am ber is a rich golden 
yellow, and when v:iewed in different positions it ex
hibits a remarkable fluorescence, similar to that of 
uranine, which it also resembles in color. A specimen 
now in the possession of M. T. Lynde measures 4 X 3 
X 2 inches, is perfectly tranbparent, and is even more 
beautiful tban·the famous so-called opalescent or green 
amber found in Catania, Sicily. '.rhis material would 
be extremely valuable . for u se in the arts. It is be
lieved that an expedition has started for the locality 
where it is found in the interior. 

Opal.-A specimen of fire opal 1� X 1 X� inches in 
size, evidently a water-worn fragment, was found oear 
John Davis River. in Crook County, Oregon. It is 
transparent, gra.yish white in color, with red, green, 
and yellow flames. The play of colors equals in beauty 
that of any Mexican material, and it is the first opal 
found in the United States that exhibits color. Un-
doubtedly, better material of the kind exists where 
this was found. 

Diamcmd. -During the summer of 1888 a small dia· 
mond was said to have been found by Mr. C. O. Helm 
on the farm of Henry Burris, about three hundred yards 
from Cabin Fork Creek, Russell County, near Adair 
County, Kentucky. While walking through an old field, 
on the top of a hill, Mr. Helm observed in the gravel 
this small, bright stone, which on investigation proved 
to be a diamond, an elongated hexoctahedron, with 
curved faces, lustrou8, but slightly off color, weighing 
h carat. The rock in the vicinity is said to be com
posed of granite dikes, slates, and some floati ng 
rocks, sooh as quartz, feldspar, magnetic iron ore, 
flint, gaTnet, etc. , mingled in clayey hills.-American 
Jour. 

•. _ .  I "  

sometimes destroying the membrane in part before the tains oil which he has extracted from another species THE problem of reducing aluminum on a commer
bleaching is complete. The disadvantage is the vile of palm ; and that long elastic plaited cylinder used for cial scale by electrolysis has given rise to numerous 
smell of the chlorine gas when liberated by th� com- squeezing dry the mandrocea pulp to make his bread is experiments. and the Bulletin Internationale de Elee

bination of the two liquids. For quick work thill must made of the bark of one of the singular clim bing palms, tricite, in a recent number, describes a new proceSiJ 
be endured, and the beauty and completeness of the wbich 'alone can resist for a considerable time the &C-' due to M. Hoampe, the principle of which is as follows: 
result are also advantages to counterbalance the dis- tion of the poisonous juice. In fact, there seems no When a .mixture of cryolite and common lIalt is elec· 
comfort to the senses. -J . . B. S. , in Inseat Life. end to the economi�l purpo_ 'to whiqb �be pr�ucts trolyzed at a tem perature below 1,000 deg. , aluminum 

The Place of Sigillarias in the Natural SII.tem.- of palms are applied in the countries where they grow .. chloride is not formed, as the COJDmOI!. salt is decom
There has beeD a great divergence of views &moDJI: • I • • • posed. At & higher temperature, however, the sodium 
naturalists as to the place that sigillari&!! should P.A.IlIT made with turpentine is a better protector for I chloride is reduced and ,aluminum deposited on one of 
occupy in the natural system. Mr. Grand-Emry, after iron work tbao it i. wb _ _  i&ed wRb au .... oil. t.he electrodes. 
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THE PARIS EXBIBITIOl(. 

THE LOCOMOTIVE EXHIBITS. 
PARIS, June 27. 

There are more locomotives exhibited at this exhibi
tion than there have been at any previous one, and I 
believe that the same may be said as to the diversity of 
designs. The English seem to have settled down to a 
fairly set.tled practice in the designs of many details of 
locomotive construction, which the French, Belgians, 
and Italians seem to be all at sea upon. The Stephen
son l i n k  is almost universal in English and American 
practice, while  in the exhibits here the Cramp
ton and Walshaert valve motions hold the field, 
the valve gear sometinies sticking out nearly two feet 
from the wheeis, the crank pin receiving the piston 
thrust and d riving the coupling rods and valve ·gear. 
Again, the box form of Stephenson is rarely seen in 
American or English practice, as it is an expensive form 
to work, while the amount of wearing surface on the 
dies is l i m i ted. It is certainly an expensive form to 
repair, but it d isplaces the solid link in French aud 
Belgian practice. 

N e){l ecting for the present the compound engines and 
referri ng to the ordinary engines, we may begin with 
the Yapeyu, an engine evidently designed for the 
colon ial trade and to lDeet a competition in prices, since 
the more costly forms of design are avoided. She is an 
outside cylinder four-wheel coupled engine having a 
cow-catcher and buffers, the latter evidencing that she 
is not intended to go around such sharp curves as are 
often found on rai l roads in countries where cow�atehers 
arp- necessary. She has a single gu ide bar, the con
necting rod being solid both ends with no means of 
tak i n g  up the wear of the crosshead end of the rod. 
She has the old style of Engl ish coupl ing rods, the keys 
of both rods bei ng recessed for the points of the set 
8crews (a pract.ice that might be moro honored in the 
United States than it  is  at present). The boiler feed is 
supplied by a single plunger pump driven by an eccen
tric. and is supplied with pop valves. There are two 
gauge glasses, one on each side of the flre, but no gauge 
cocks. 

The best exhi bit is one of the Midland R. R. Co. of 
England. It has an American truck or bogie as it is 
called here, and a pair of 7 ft. 6 in. d riving wheels, the 
cylinder bei ng 18 in. diameter and the stroke 26 in. 
The details of this engin e  are of the usual English type 
but attention may be called to one or two points that 
differ from American practice. The Ellglish still cling 
to the old si phon feed oil  cups, and in the ease of oon
nectin� and cou pling rods (and if I am not mistaken 
sometimes in the case of guide bars also) forge them 
solid on the straps. An example of one of the oil cups 
on this engine is gi ven in Fig. 1 herewith, A being & piece 

A 

of brass with holes in it through which six strands of 
worsted are th readed. 

Of course such si phons feed the oil continuously 
whether th e engine is running or not, but this has no 
im portance i n  English practice. Another example of 
the oiling details is IiIhown in Fig. 2, the gland, having 

',',atifl, jlleft,o. 
• 

.. diameter), the third puts . the brake on the engine 
and tender only. The �iler feed is two vertical injec� 
tors in the cab. 

The starting handle has a cUp grip on the square of 
the rod, as shown in Fig. S. 

o 

The connecting rod of this engine is not of the ordin
ary English type, but of a class that is very old, and if 
I remember rightly was designed by Crampton, the 
bolt (see Fig . •  ) being an addition. It is an expensive 
piece to make, and not so good in my judgment as the 
ordinary English form. 

The Southeastern Railway Co. exhibit engine No. 
240, which is a good example of English practice, sim
ple. me�hanical-Iooking, and well built. It is a four
wheeled cou pled engine with truck (bogie). 

The principal dimensions are as follows : 
Diameter or cylinder . . . . . . . . . . . . . .  . . . . . . . . .  19 inches. 
Stroke of pllu>D . •  > . . . . .  . . . . . . . . . . . . . . . . . III " 
Preeeore of ltealll . . . . . . . . . . . . . . ; . . . . . .  � . .  . .  1110 lb. per sq. incb. 
Grate area . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  :. '" 1,878 sq. ft. 

. 

Ht'&tIDK IQrface of boiler . . . . . . . . . . . . . . . . . . 1,1115 " .. 
� tnbee, oatlide diameter . . . . . . . ; . . .  : . . . .  1" lache8. 
DrivinJl: wheels . . . . . . . . .. . . . . . . . .  : .  . . . . . . . .  7 feet diameter. 
Weight on truck . .  , . . . . . . . .  . . . . . . . . .. . . . .  13 tOD8. 

.. .. drivinlt weeels . . . .  . . . . . . . . . . . . . . 15 ton8 8 cwt . 
. .. traIling wheels . . . . . . . . . . . .  . . . . . 12 tOIl8 17 cwt. 

Weight of tender when loaded. . . . . . . . . . .  . . 30 ton8. 
Coal capacity of tender. . . .  . .  . .  . .  . .  . . .  . . .  . .  3� ton8. 
Water U h • •  • • • • . • • . . . . . • • . . . . . • 2,650 galloD 8 .  
Diameter o f  boiler. .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  4. ft. 4. in . 

The tran8verse seams of the boiler (which has no 
dome) are single riveted, and the longitudinal ones 
double riveted with lap joints. The cylinder parts are 
16 inches long and 1% illches wide. The valve lap is 1 
inch, and the valve travel 4/lI' the cylinder exhaust 
port being 3� inches. 

The reversing gear is worked by a steam and an oil 
cylinder standing vertically on the foot plate directly 
over the reversing shaft. The slide valves are oiled in
termittently from a steam oiling d�vice in the cab. 
There are two inje"ctors for the boiler feed, and a steam 
feed to the &and pipe, the steam jet coming into the 
pipe close to the wheel (a plan now being generally fol
lowed in Europe). Among the many interesting details 
pointed out to me by the assid uous attendant of this 
enlrine is one that might m ore often be copied than it 
i8, viz., there are three washers on the bolts at the foot 
of the eccentric rods, which gives good facility (by re
ducing the washerl!) for lining the rods to length. The 
workmanship of this engine is very good and the pro
portions mechanical-looking and substantial. 

We may next take a Belgian engine, and the Belgians 
have a large and fine exhibit here. The engine claJm
inAr flrst notice is labeled Grand Central BeIge Ateliers 
de Louvain. It has outsid e cyl inders 24x26 inches. 
eight wbeels coupled, and Walschaert valve gear. The 
workmanship of this engine is very flne, and the pro
portions substantial and good, but driving the valve 
gear as well as the whep-Is from the crank pin would 
be considered decidedly objectionable either in . Ameri
can or Englishl practice, especially as parts of the gear 
stand at least eighteen i nches out from the wheel huh. 
The coupling rods have sOlDe details not usually found. 
ThUll Fig. 5 shows one end of the coupling rod, the 

brass A .being wider than its mate to let the crank 
pin flange pass through when taking the rod off or 
putting it on. The bolts C and . D pass through 
the key and int0: a lug 1I0lid on the rod ' and 

a recess, A (beneath the sl ide spindle, B), which is stu1red having a Idot in to let the bolts pass down with the 
with worsted saturated with oil. At C is a loop of key. Fig. 6 shows the connection between the two 
worsted tied around the nut, and receiving oil whicb coupling rods, the piece, A, forming a joint .for hori
feeds down to the IIpindle. The cylinders are oiled by zontal motion, and joint B one for vertical motion. 
a feeder outside the smoke box, which takes steam from This allows the rods to swivel wheu the engine is goC 

. the steam pipe and feeds oil into it, the feed occurring ing round a curve. The bolt, C, passes throu/th A and 
from the condensation of the steam, the accumulating D, the latter forming an abutting piece . for the brass, 
water causing the oil to overflow through a pipe. E. At F is. a plate or block, preventing the key from 
The reversing gear is operated by a hand screw. imbedding iD .the b� G. 

Tlle· air brakes are used in three ways, that fa to lI&y, The oil cup of .thill 4tngine is of a peeuUar construe-
three ' handles ; one puts tbe brake tull on the eDgine, I tion, which ill being brought into use here for greasing 
tender and carriage!!, another does tbv �e. bllt more rather than oiling . bearings. The .. cup fa lllled with 80 
moderately, as it acts slower (its air pipe being of small- 10ft gnue, wblob i. IGI'Oed � �  bearing .bY Ier.winK 

57 
down the cap of the cup. Fig. 7 shows the construc
tion. The outside, A, of the cup is threaded to recei ve 
the cap, which has on it a lever, C, threaded at p ;  f 
is a leather held to R by screw, g. The cup being flUed 
with grease, the cap is screwed on till it forces the . 

C] � ¢ : OJ]---=-:B -.L-....oo)) GL:J 
grease down on to the journal ; to. feed the grease, the 
cap is turned to screw down. At h is a groove with & 
straight side on the right hand, and running grad ually 
ont on the left hand, so that the end, p, of C will 
slide over the groove to let the cap scre w down, but 
will abut against the straight side of groove, h, and 
n ot let the cap u n screw. At e is a spring to keep p on 
the thread on the outside of the cup. Other detai ls of 

this engine are that it has a steam sand feed ; the 
smoke box door folds in two like a French window. 
There are two spring balances on the dome (not pop 
valves). The stuffing box bolts on to the cylinder 
cover. The steam pipes pass outside the boiler to the 
cylinders. The boiler, the steam pi pes, and the cylin
ders are lagged with polished sheet brass. 

JOSHUA ROSE. 
. '  . ..  

A .. . wer to G. W. B.-" Tbe Beeurved Double- ' 
Fanced 

. 
Cllmblnc BaUle.uake." 

G. W. R .. of Andrews, Ind. , sends a description of a 
snake he has lately captured, and desires us to give its 
scientific name. We cannot identify it by his descrip
tion. He should ha VA given the character and n um ber 
of tbe head plates, the nu mber of abdominal and sub
caudal plates, and the character of th'e dorsal scales. 
It may be a variety of the Coluber obsoletus of Say. 
The black snake and .. blue racer " are merely color 
varieties of the salDe serpent, viz. , Bascanium con
strictoI'. T h ey are no more of a different species than 
a black and a gray horse. 

Dr. F. W. Coleman, of Rodney, Miss. , inforlDs us 
that we omitted from our Ihit of poisonous serpents 
(SCI. AMER. . May 11) the .. 1'ecu1"'lJed double-fa1/ged 
climb,ing rattlesnake. " All rattlesnakes have recurved 
fangs ; their acute tips invariably turning more or less 
forward.  Individ uals of lDany species have been 
found with double fangs, from the large swam p rattler 
to the little " ground rattlesnake. " I have noticed 
double fangs in Crotalus horridus, the banded rattle
snake, and have known them to have been taken with 
th ree fangs on one side and two on the other ; and I 
have observed double fangs in a large specimen of 
Trigonocephal1ts from Cen tral America. Dr. Fayrp-r 
says the cobra of India often has dou ble and some
times tri ple fangs. In all of these . instances the ante
rior fang 011 each side is the fang proper, the others or 
posterior ones are simply reserve fangs, ready to take 
the place of ·the fangs proper, when broken and lost, as 
they frequently are. 

No particular rattlesnake can be considered a dis- · 
tinct species si mply because it sometimes climbs u pon 
bushes, stunted trees, and fences in search of prey, as 
this habit has been observed in very different species. 

C. FEW SRtSS. 
.. . • " r . 

How to Kill Tree •• 
Old Reader's inquiry has elicited several responses. 

One correspondent recommends muriatic acid, saying 
that it was used by a telegraph compa.DY to kil l tree!! 
that were in the way of their lines. Another .reader 
recommends boring a hole at the base of the tree and 
filling with crude kerosene. Some leaves must be 
tacked over the hole to. keep out the rain. This he 
asserts will kill tree ' and roots 80 that there wlll · be  no 
sprouting. Another raplles to Old Reader thus : .. Bore 
small holes and apply a few d rops pure carbollo acid." 
Old Reader therefore can � bia ohoiae. 
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RECENTLY PATElJTED INVENTIONS. 

Enpneering. 

engage the shanks, so that the downward movement of 
the cal!e. on the breakinlr of the rope, would be checked 
by the sprin/!8. 

SPARK CONDUCTOR. - E d w a r  d J. WIRE STRETCHER.-William G. Frost, 
Brandt. Watertown, Wis. This is a device for dis- Lebanon, Ind. This stretcher consists of a horizontal 
c,harging the smoke of the locomotive at the rear of the frame with means at one end for secnring the end of a 
train. pipes leading from the oppo�ite sides of the fence wire, and a pulley at the other end with a pawl 
smoke box to longitudiual channels formed on the cars, and rat{lhet wheel for operating it, and lateral projec
there heing ' a removable pipe between the locomotive tions with means for securing brace wires thereto, the 
pipes and the car channels, with the necessary coup· stretcher being one which may be made a permanent 
lingB, and a fan or blower in one of the cars connected hture with a wire tence. 
with the pi pes. 

<.JUT-OFF VALVE.-Michael J. Heaphy, 
Brooklyn, N. Y. This is a sliding valve containing a 
rotary valve having a recess, a pinion with a shaft 
beinl! loosely mounted in the rotary valve, while a pro
jection on the shaft is located in the recess and movable 
therein and a rack engages the pinion, whereby the 
steam is admitted to and cut off from the cylinder at 
the ends of the stroke, and the passage of steam is auto
matically regulated by the governor. 

Ralhvay Appliance •• 
HAND CAR. - Thomas S. B a r  w i s, 

Arthabaskaville, Quebec, Canada. A transverse crank 
shaft is journaled uuder' the platform and connected 
with an upwardly projecting lever, while a longitudinally 
extending lever is pivoted on the under side of the plat
form, and also pivoted to the npwardly plOjecting lever 
above the crank, gearing connectinl! the crank shaft 
with car axle, the lever an(l crunk being never left on 
the dead center, and the car being run by moving the 
lever back and forth with a rising and falling move
ment. 

Inechanlcal. 

ROTARY PLANING MACHINE.-Victor 
V. Lawrence, Waterford, vt. Combined wIth the 
rotary cutter head are slotted arm" jonrnaled on the 
same axis, the presser bar ' having 8l' IDclined cntter 
seat on its lower side, clamp scre"''' securing the cutter 
adjustably to the arms. ,�:"Ie the presser bar may be 
adjnsted toward o' trom the cutter head as required. 

WA'I'�:a; MOTOR. - Hugo A. Strong, 
New York City. This is a mechanism for ntilizing the 
f"rce of the currents of a body of water or of a stream, 
in which a doat is employed with a laterally extending 
frame having horizontal water wheels connected to
gether by mtermediate gearing, the driving shaft con
necting the water wheels being utIlized in any desired 
way by a suitable connection to drive a mechanism on 
land. 

COMBINATION WRENCH. - F r e d  J. 
Pratt and John H. Lane, Jackson, Mich. This wrench 
hili! an auxiliary pair of automatic gripping jaws eccen
trically pivoted in a socket having a lateral opening 
and tapering sides adapted to close the jaws, a vertical 
cent�al tapering rib being located between the shanks 
of the jaws to open them, the wrench embodying also a 
screwdriver and a grip for holding and manipulating a 
wire, being especially adapted for use with bicycles. 

MACHINE FOR GRINDING AND POLISH
ING ,Rtl"LE BARRELs.-Oriando M. Grimes, New Haven, 
Conn. The frame of the machine has opposite front 
and rear standards in which are journaled parallel 
transverse shafts, a buffing roller on one and a grinding 
roller on the other, upward ' extending levers engaging 
the opposite ends of both roller shafts, while a trans
verse shaft connects tbe lower ends of each pair of 
levers, and a longitudinal shaft has cams for operating 
the two connecting shafts, the machine being designed 
to save hand labor. 

MAKING HEEL SCRAPERS FOR PLOWS. 
-Heury D.  Terrell, Conyers, Ga. This invention 
covers a method of making sharpened bent scrapers, 
consistin/!: in first rolling the steel bar with a bevel on 
i t s  one side to give it a sharpened edge, then heating 
the bar in t.he center of its length and bending it to the 
required shape, whereby a 'cheaper and better pcraper 
cnn be 'made, with its temper preserved at each end. 

LOOPING MACHINE ATTACHMENT. 
Raymond E. Ellenwood, Cohoes, N. Y. This is an at
taChment for removing the surplus material above the 
impaling needles in uniting knit fabrics by the looping 
machine, and comprises a pair of vertically movable 
tongs, rocked by a rotary cam, with means for closing 
the tongs, and a positive connection between the cam 
and the tongs for raising and lowering the latter. 

ltll.cellaneou •• 
MEASURING VESSEL. -John Freytag, 

Dayton, Ohio. This invention covers an apparatus for 
conveniently measurin/!: duids by a series of vessels 
each holding a specidc quantity conveniently arranged 
in a case, and all of WhICh have in common an inOuent 
and an effiuent pipe, the invention also covering a 
specialform of stop cock adapted to the purpose. 

. PIPE HOLDER. - Patrick McCauley, 
Braddock, Pa. This invention relates to tools nsed by 
plumbers and other artisans, for holding lead pipes in 
Place while ope'rating on them, and has a frame to 
which calipers are detachably secnred forming legs, and 
u 'vIse at each end of the frame, whereby one, two, or 
more pipes and faucets can be held in any desired position while fOrmIDIt joints between the several 
llartB. 

BOILER.-William H. Byram and John 
Redman, Fishkill Landing, �. Y. .This is a boiler for 
heating bnildings, the invention being an improvement 
on an invention formerly patented by one of the pa
tentees, alternately 'arranged partitions being dxed 
within the horizontal tnbes, whereby a more effective 
circulation wlll be obtained and aD increase of heating 81lJ:f,acil for the tubes. 

FODDER CUTTER.-Philip Meyer and 
William Schrage, Sheboygan, Wis. This is a machine 
for cntting hay, straw, corn stalks, '�tc., and is readily 
adjustable to throw its feed roll or rolls into and out of 
j(ear at the will of the operator, to avoid accidents and 
to give the cntter head a chance to clean itself, or to 
allow the feeding of material to it by hand If deSired, 
whereby the operator has complete and easy control of 
the machine. 

FENCE.-James H iggins and John Sul
livan, Grand Rapids, Mich. The posts of this fence are 
made with a face plate and a dange having an npper 
slot, a wire being stretched along the posts in their 
dange slots, and a guard rail clamped to the wire be
tween and abutting adjacent posts, making a fence 
e.pecially adapted fbr stock farms along railways, and 
constructed to prevent injury to animals. 

KITE CORD STICK.-C harles Schultze, 
New York City. This is a stick with a body portion to 
receive the cord, and handles axially in line with the 
stick body, on which the body is journaled, in a 
manner to allow the cord to be freely wound up, and to 
be paid out easily by the pull of the kite, without 
danger of hurting the hands or of letting the stick slip 
from the wasp. 

BODY ' BRACE, - James D. McKinney, 
Mossy Creek, Ga. This is a braee for the use of 
gardeners, cotton pickers, etc .. whose occupation re
quires them to stoop, and consists of a fulcrum pad 
adapted to bear npon the pelvis, with springs extending 
down behind the legs, and a spring extending np and 
connected to the arms or shoulders, thus relieving the 
muscles of the back, loins, and thigh. 

O YSTER PAIL. - John P. Kuhn and 
James A. Reynolds, Alton, III. This invention covers 
a special construction of pail in which the cover is 
secured by a looped and hinged hasp, and in a recsss in 
the top of the cover is a spring tag holder. The inven
tion formed the subject of an iIInstrated notice in our 
issue ol July 13. 
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t, ELEvATOR ATTACBMl!:NT. - J a m  e s �' Le�i1Ig, Ps. This is a: .safety attachment to ,�,t accl�eDt1r>m Gverwindinlt of the cage·suspend('8�' there being sprlnlrS connected to the guides 
hM'teJr lIhonhie1"8, with ' outwardly extending threaded 
� , connect.ed . to . the sPrIngs.' mel nllil : wbloh . 

�e Fullness, Richness, CheapneBB, and Convenience 
' of this work have wqn for it the LuGEST ClRCUI4'1'ION 
of any Architectural pnblication In the world. Sold by 
all newsdealera. 

MUNN '" CO .. PmILm1BI1S, ,_�".,.�_ YOIk.  

TM charge frrr Insertion under thiB head is One Dollar 
a line for each insertion .. alxntt eight words to a line. 
Advertisement8 must be MJei1Jed at publication Office 
as early as Thursday morning to appear in newt issue. 

Manufacturer wanted for the metal part of spring 
back for stools etc., !lIustrated in SCIENTIFIC AMERI
CAN, June 29, 1889. Correspondence solicited. W. P. 
James, Lincolnton, N. C. 

[J ULY 27, 1 889. 
(1042) North Carolina.-For treatment 

of gold ores, etc., we refer yon to ..  The Metallurgy of 
Gold," by Eissler, price $3; •• Elements of Metal
lurgy," by Phillips, $9. 

(1043) J. A. R. asks : Please give a 
formula and directions for making magic lantern sli�es 
from photo. negatives. A. We refer you to page 33, 
Jannary 15, 188'f, issue of the SCIENTIJ!'IC AMERICAN. 

(1044) M. A. G. asks what the sta-
tionary temperatnre is at 50 to 80 feet below the 
surface of the earth. Also would the temperatnre 
be the same say at 1,000 feet below the surface, For the best Hoisting Engine for all kinds of work, whether we begin our measnrement from the top 

address J. S. Mundy, Newark, N. J. of a mountain or high table land or from near sea 
Guild & Garrison, Brooklyn, N. Y., manufactnre level? A. The mean plane of nniform subterranean 

steam pumps, vacuum pumps, vacuum apparatus. air temperature varies from 50 to 80 feet 10 depth in differ
pumps, acid blowers, filter pre,s pumps, etc. ent parts of the earth. The variation Is probably due 

For the latest improved .diamond prospecting drills, to difference in condnctivity of the soil or rock. The 
address the M. C. Bullock Mfll. Co., ChlcBl/o •. lll. t�mperature of this plane is also a variable governed by 

--Ball JiJngiM. --
Automatic cnt-off. Ball Engine Co., Erie, Pa. 

Presses '" Dies. Ferracnte Mach. Co" Bridgeton, N. J 
The Holly M-annfact,uring Co., of Lockport, N. Y., 

will send their pamphlet, describing water works ma
chinery. and containing reports of tests. on application. 

the mean temperature for different latitudes or locali
ties, the mean for middle latitudes being 50°. At 
1,000 feet depth, plains and table lands would have 
nearly the same temperature, the variation being due 
to variable condition of rocks or soil. In steep monn
tain regions not affect.ed by volcanic action, the increase 
of temperature will be at a less rate thun the mean 
of 64 feet for each degree of increase. Actual trials 

Screw machines, milling machines, and drill presses. have made the variation range from 47 feet to 70 feet in 
E. E. Garvin & Co., Laillht. and Canal Streets, New York. depth for each degree of increase in temperature. 

No. 11 planer and matcber. All kinds of woodworking 
machinery. C. B. Rogers & Co .. Norwich, Conn. 

Perforated zinc, iron, and steel for threshing ma
chines. The Robert Altcheson Perforated ' Metal Co .. 
Chicago, Ill. 

(1045) G. B. L.  asks (1) the cause of 
foaming in a boiler. A. Foaming in a boiler may be 
caused by dirty water or by driving the boiler for more 
steam than is due to its size. 2. The best way to pre
vent it. A. Clear the water hy blowing off or cleaning 

Beach's Improved Pat. Thread Cutting and Diamond the boiler if necessary. 3. What is the greatest danger 
Point Lathe Tool. BiIllnlls & Spencer Co., Hartford, Ct. from foaming? A. The greatest danger is with the en: 

gine cylinder heads,which are liable to be broken by the 
The Improved Hydraulic Jacks, Punches, and Tube water carried over. 4. Is there any way to smooth a box 

Expanders. R. Dudgeon, 24 Columbia St., New York. or shaft that has cut, such as the shaft and crank pin of 
Investigate Edson's Recording Steam Gauges. Save coal, an engine? A. Only by smoothing down the raIsed 
etc. Write for pampblet. J. B. Edson, 86 Libertv St., N.Y. parts or ridges with a fine 1IIe to the level of the original 

surface. 5. What is the best thing to put into a boiler Hoisting Engines, Friction Clutch Pnlleys, Cut-off to remove scales? A. There are a variety of scale clean· Conplinlls. The D. Frisbie Co .. 112 Liberty St., N. Y. ing chemicals adapted to the kinds of material forming 
Veneer machines, with latest improvements. Farrel the scale. Carbonate of soda and caustic soda are 

Fdry. and Mach. Co .. Ansonia, Conn. Send for circular. much used. 
Tight and Slack Barrel Machinery a 'pecialty. John (1046) P. E. asks : 1. Why has an in-

Greenwood & Co .. Rochester, N.Y. See ilIus. adv., p. 28. jector an overdow? Could water pressure be used in-

Rotary veneer basket and frnit package machinery. stead of steam in an injector, if not, why ? A. The over-
I. E. Merritt Co., Lockport, N. Y. dow is for the purpose of starting the injector. Water 

is not used as a power in operating an injector 8S 
Antomatic taper lathes. Heading and box board ma- used for boiler feeding, as i t  has not sufficient power at 

chines. Rollstone Machine Co., Fitchburg, Mass. ordinary pressur�s. 2. The difference between a direct 
�Send for new and complete catalogne of Scientldc 

and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. and Addre.1I must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for pnblication. 

Referellce. to former articles or answers shonld 
I II �::r��� �ofarn�:��K'fn' ���:::'�l� Um�:���� 'te 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 turn. 

Sp ecial W rUten I n !ormatlon on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sclen ltllc American S U J'plem e n tll referred 
to may be had at the oHice. Price 10 cents each. 

Bo ok. referred to promptly supplied on receipt of 
prIce. 

Minerai. sent for eX8Dlination should be distinctly 
marked or labeled. 

(1037) R. R. S. asks : Is there a n e w  
cement for doors, such a s  those i n  conservatories? We 
read of one made of plaster. then treated with some 

' chemical which oxidizes and then becomes a rich ma
hogany color. A. MIX six parts of plaster of Paris 
with one of lime ; wet, slake and lay the door. Then go 
over it after it is dry with a solution of copperas. This is 
repeated several times. The surface must be perfectly 
dry before each application. Finally, after some days' 
drying, brown with boiled linseed oil and finally varnieh 
with copal varnish. The floor may have to be laid in 
sections on account of the expansion on setting. The 
iron oxide turns brown on exposnre to the air. 

( 1 038) M. C. M. asks when the dark ages 
began, as we cannot settle that qnestion satisfactorily. 
A . . It cannot be settled satisfactorily. The term is ap· 
plied by varions anthors differently, whether justly or 
not to any period of European history is a matter of 
opinion. Some say they began in the 5th century, 
others as late as the Sth century. 

(1039) S. S. B. writes : Can you tell me 
what metal$ are the most susceptible to heat or cold, 
and the most expansive, and if cast or wronght? A. 
Of the common metals, zinc is the most expansive; It 
makes little difference whether rolled or cast. 

(1040) J. W. asks : What is put on 
crayon and lead pencil drawin/!8 so that the pencil 
marks wil}·not rub out? A. To 1 part danltnar varnish 
add 25 parts of turpel\tme. Flow the drawing. with 
this and let them dry. Or nse skimmed milk and water 
mixed in equal parts, applied with a brush. 

(1041) S. W. S. writes : 1 . Is linseed 
oil of belledt to shingle roofs? A. Yes. 2. Does 
it affect the water from roofs to which the oil has been 
applied? A. Use raw oil, and it will soon l)e so com· 
pletely absorbed and dried aa not to affect the water. 
3. Is there any paint that may be applied to shingle 
roofs without risk of affecting the water from such 
roofs, If used for drmking? A. Iron oxide paint, often 
called metallic paint, is innocuous. an!! may be , nsed. 
The same is to be said for the ochers, bnt we should 
not advlsll iead or zinc, 'as there would be' 8nme riek Of 
'PO�I 

and indirect acting engine. A. Direct engines have cyl
inder and shaft center in the Same line. Beam engines 
are indirect. 3. Is there any practical way to find the 
power required to rnn a mill in order to find the size of 
engine? A. Yes. Ascertain from builders of machines 
or by comparison with like machines alreadY,running. 
the power required for each machine, to which ph_Ill , 
be added the computed power for all the shafting and 
belts. Much of this information is derived from the 
experience of mechanical engineers and some from 
books on the friction of machinery. See Nystrom's 
and Haswell's Engineer's Pocket Book, which we mail 
for $3.50 and $4 each. 4. What is the rule with regard 
to the number and size of stays in steam boilers? A. 
For the construction and laying ont of boiler stays see 
Boiler M.ker's Pocket Book, by M. J. Sexton,which we 
mail for $2.00. 5. How are large guns bored and riOed ? 
A. Cannon are bored by revolving on a stationary drill, 
followed by a cutter bar. The rllling is done by push
ing a cutter down the bore, the har being grooved with 
the proper twist and run through a nut. 6. Is there a 
simple rule to dnd how ,0 divide any circle into any 
number of equal parts, Bu('h as laying off holcs in a cyl
inder head? A. There is no more practical way of laying 
out cylinder heads or Oanges for bolt holes than the 
dividers on a scratched circle. 7. What is the candle 
power of an ordinary street arc electric l ight and the 
power required to produce it?  A. Arc lights vary very 
much in intensity ; average less than 1 ,000 candle power. 

'(1047) G. A. D. asks : 1. What sub
stance, if any, if the light of tbe snn be passed through 
it, will keep back all the rays except the nltra violet 
rays and allow these to pass through? A. Pass the 
sun's rays through a prism. Cut off with a screen all 
the visible part. The ultra violet part will then be left 
active although nnaccompanied by light. 2. What sob
stance will nnder the same circumstanceR, keep back all 
the rays of the spectrum except :he red and allow these 
to pass through? A. Solution of iodine in bisulphide 
of carbon. 3. Can ultra viol�t or red rays of light be 
obtained from other sources of light, such as lamp 
fiames, gas dames, etc., or only from the light of the 
heavenly bodies? If there are other sources please 
name a few. A. Ultra-VIOlet rays exist in abundance 
in the magnesium light and in the electric arc Iight,also 
to some extent in almost all sources of light. The red 
rays exist in all sonrces of lIght in considerable pro�'Or
tion. 4. Is it possible to collect, say for instance 'the 
red rays through a lens, and will this intensify them ? 
A. It is possible by nsing the iodine solution, and a 
!ens will concentrate them. 

(1048) W. F. asks the process of etching 
brass for signs. A. Paint the sign with asphalt varnish, 
leaving the part.s to be etched unpainted, raise a horder 
aronnd the outside, made of soft beeswax or asphalt, to 
hold the acid. Use nitric acid diluted with five times 
the qnantity of water. Pour the dilute acid on to tbe 
sign about one-quarter inch deep. When the letters 
are cut deep enough, which must be found by trial, the 
acid may be poured off and the plate cleaned by heatinll 
and wiping, and finally with turpentine. 

(1049) W. M. H. asks : 1. Is the pertur
bation of the waters in Kinner.ley's thermometer due 
to the pressure of the spark of electricity in air above 
the water, or toA the direction of the electrical current! 
A. The movement of the water is cansed by the dis
placement of air by the electric J!park, the reaction tak· 
ing place instantly. With a continuous dow' as from a 
point the displacement is permanent during the dow. 
B. Why does a T cut in paper and looked at throngh a 
pin hole tu a I18COJld piece of paper held close to '  the 
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eye appear inverted � A. Because the hole acts as a 
lens or camera and inverts the image indep�ndent of 
tbe eye image. 3. Why does the uuited attraction of 
tbe planets on the earth's equatorial belt have an oppo
sUe effect on the equinoxes to that proc:luced by tbe sun 
and moon ? A. 'We do not know that the action of the 
planets have an opposite effect upon the equinoxes to 
tbnt of the sun and moon. There is nothing in the 
theory that suggests a difference of attractive force. 

(1050) H. P. F.-You cannot, with 
any degree of practical snccess, draw water 40 feet 
high. You can ordinarily draw It to advantage only 
about 20 to 25 feet, and must force it tbe balance of 
the height for much greater distances, for which you 
will need a deep well pump in which the bucket and 
valves are located near or beneath the water· level. 

(1051) C. H. S. asks : 1. Can a locomo
tive be run faster jacked up than on the raUs, and if so, 
why? A. Yes, because it is capable of running faster 
tban tbe danger speed upon tbe rail. 2. Cou:ld a loco
motive be run so fast that tbere would be danger from 
centrifugal force or breaking the parallel rods, and wbat 
rate of speed per mile would tbe driving wheels be turn
ing IIU A. Probably, if all parts were perfect. Possi
bly a rate of one hundred or more miles per minute 
might be attained by the wheels of a good locomotive 
jacked up. 

(1052) G. G.-United States regulations 
allow 100 cubic Ceet measurement to a ton. There is 
cousiderable variation in the proportion of registered 
tonnage to stowage, in the different forms of ships, 
from something less than the registered tonnags to 30 
per cent more. See Haswell's .. Engineer's Pocket 
Book" for forms and tonnage of vessels. We can mail 
it for the prIce, $4. 

(1053) G. J. E. asks : 1. Is there any
thing known to chemists that will destroy ti cks on cat
tle without injury to the animal? A. Try a mixture of 
benzine 10 parts, water 85 parts, .oap 5 parts. Keep tbe 
benzine away from fire, as it highly combustible. Or 
mix by heat,common soap with water and crude carbolic 
Ilc.id and apply to the cattle. The Department of Agri
culture, Washington, D. C., may be addressed on such 
points. 2. HQW can sulphur be dissolved for putting on 
stock or in tbeir water? A. No practical way of doing 
t.his is known as regards internal administration. The 
following formula is given for sulphur soap : � pound 
new white curd or Castile soap, 1 ounce fiowers of sui· 
phur, 1 fiuid ounce alcohol, mIxed together. For sul
phur ointment, 1 part of fiowers of sulphur are mixed 
with 3 to 4 parts lard. For alkaline sulphur ointment 
mix 1I0wers of sulphur 20 part.., carbonate of potash 10 
parts, water 5 parts, lard 65 ;>a�ts. 

(1054) W. A. H. asks : 1. Do you know 
any use for pine slabs other than fuel? Is there !lny
thing in the architecturAl ornament or furnitu'r" line 
into which they could be turned using a Weymouth or 
jackknife lathe? A. It much depends upou the size of 
too. pillA slabs as to the possibility of UtIUZin!! them. If 
large-enough tbey could . be milled into mouldiugs of 
variolllt kinds for house trimmiug or intO lat�> .  _2. 
Will you state the chemical difference between' asbes
tos, soapstone and agolite. The latter is a porons 
rock found in Northern New York. I believe it is some
times called talc. A. Talc. soapstone, steatite, rensae· 
lerite and their varie�ies are hydrous silicates of mag· 
nesia . with traces of iron, alumina, and potash that go 
to make a chemical variety in proportions designating 
their various names and forms. Asbestos is a silicate 
of magnesia and lime, with traces of Iron. alumina, and 
manganese. The chemical variations of its composition 
give it the variety of forms in which it is found. 3. Is 
there any solvent for asbestos, and if sO,what is it? A. 
Auilicon forms about 60 per cent of the combination in 
a8bestos. hydrolluoric acid only will destroy, and by 
dissolving disintegrate. See Dana's Mineralogy, which 
we can mail for $3.50. 4. Do you know any material 
which could be used to coat an iron rotary pump, with 
wblch to make it withstand weak bleach liquor? A. 
We know of no matcrial that will ""ye the internal 
surface of an iron pump from the action of chlorine 
bleaching liquor. 

(1055) E. A. B.-The centrifugal force 
derived from the moon's motion in its orbit is exactly 
counterbalanced by the attractio� of the earth, so that 
there can be no jnst reason for an atmosphere on the 
side of the moon away from us, as you suggest. 

(1056) G. B. asks : 1. Where does the 
touch hole as it is called belong in a cannou? A. Just 
forward of the bottom of the bore. 2. How is a cannon 
fired by percussion caps or fuses, and how are they made? 
A. There are various kinds of hammers usually at
tached to the gun for firing. The caps for cannon are 
made with a tall piece to slip into the touch hole to 
keep the cap in place. They look like a button with a 
small tube in the center. 

(1057) J. P. A. asks how to caseharden 
a piece of iron which is rather thin. without bending or 
twisting it. A . . The beuding or warping may, as far as 
possible, he prevented by dippin!! the piece edgewise or 
endwise t<l harden, or so that the water touches both 
sides at the same instant. For other particulars about 
casehardening, �ee SUPPLEMBNT, No. 23. 

(1058) D. G. C.-There is no difference 
in pressnre per square inch or square foot due to differ· 
ence in the horizontal size of tanks or reservoirs. 
Height of the surface above the orifice gives the mea
sure of pressure. which for water is 0·43 of a pound for 
each foot in height. 

. 

(1059) P. M.-The alloy mixtures of 
copper, tin, lead, zinc, and autimony canuot be sepa
rated by any known fiux . nor by any melting process. 

(1060) J. G. asks a receipt for applying 
a patent leather finish on black leather belts and boxes. 
or some good substitute for patent leather finish, A. 
You cannot get a permanent patent leather finish ex
cept by japanning tbe leather ·in an oven, as it is. made. 
'l'he following receipt, if rightly nsed. will make a fair 
substitute: Dissolve half a pound of ruby shellac in a 
quar.t 9f 95 per cent alcohol. closing the lIask· and keep
ing in. a warm. place for two or three days, then add aa 
ODDce of dry Castile soap di8l101ved In half a pint of 
warm aIIlohot with 1}S oullOOB gly_ine. After thill add 

1� drachms aniline .black soluble in one gill of alcohol, 
letting the whole mixture stand for several days before 
using. Two or three coats ot this may be applied.always 
letting oue coat thoroughly dry before another is 
applied. 

(1061) W. C. T.-CopperaEl is not used 
as a paInt for preventing tust on steel. Steel that is 
clean can be dipped iu a solution of sulphate of cop
per In water boiling hot and rinsed in clean hot water. 
It will theu have a thin coat of copper npon tbe sur· 
face that prevents rust. For preserving burnished brass, 
varnish with a thin lacquer made with shellac and 
alcohol. 

(i062) V. E. M.-The form of the Eiffel 
tower Jltovides for any movement of the whole of its 
various members by varilition in temperature. The 
Brooklyn bridge is II).ade in four dIstinct sections line· 
ally. The cables rise and fall. and the line sections slide 
at the centers. There is about � inches in tbis move
ment at the center of the bridge from winter to sum
mer. 

mistake. and assume a lump of Iron pyrites to be a nug
.get of gold or flakes of yellow mica to be the veritable 
golden sand. The difficulty of giving enough and not 
too much seems to have been successfully overcome. 

CERCLE CHROMATIQUE . By M. Charles 
Henry. Paris : Charles Vadin. 1888. 
Pp. 168. 

The autbor has in this work set himself a somewhat 
ambitious task of reducing to system the consideration, 
experimental and theoretical, of tbe more subjective 
aspects of souud and color. The work is one which 
will doubtless prove of interest to physico-biologists. 

RAPPORTEUR . E S T H E T I Q U E. By M. 
Charles Itenry. Paris : G. Seguin. 
1888. Pp. 23. 

The graphic rectification of all form in an ",sthetic 
sense are set forth by the author, who appears in some 
senses a disciple of Dr. Brown.Seqll.8rd. It is largely 
on the lines of the preceding work, and is introductory 
to the use of an apparatus for developm� ",sthetic reo 
lations, also due to the author. 

(1063) W. C. asks for the ingredients -
;::1lr Any of the above books may be purchased through nsed to color tin blue, as in tin boxes, cans, etc., or any 

one of thcse colors,;tbe simplest to compound inJacquer 
paint. namely; blue. yellow, or pink. A. As a base use 
varnish prepared from shellac lI4 pound, gum sandarac 

3� ounces; alcohol 2 gallons. Color to suit either with 
aniline colors or use Prnssian blue, carmine red, or 
gamboge yellow and other transparent colors and ob
tain the desired tints by trial. 

(1064) T. L.-'-For treatment of the hair 
we refer you to our SUPPLEMENT, Nos. 388, 173, 102, 
396. 

NEW BOOKS AND PUBLICATIONS, 

A PRACTICAL TREATISE ON THE MANU
FACTURE OF BRICKS, TILES, TERRA 
COTTA, ETC. Comprising every im
portant product ot clay employed in 
architecture, engineering, the blast 
furnace, for retorts, etc. , with a his
tory and the actual processes in hand
ling, disintegrating, tempering, and 
moulding clay into shape, includ
ing full · detailed description of the 
most modern machines, tools, kilns, 
and kiln roofs used. By Charles 
Thomas Davis. Second e d i t i o n, 
thoroughly revised. Illustrated by 
217 engravin gs. Pp. 501 . Philadel
phia : Henry Carey Baird & Co. ; Lon
don : Sampson Low, Marston, Searle 
& Rivington, Limited. 1889. Price $5. 

This is a new and greatly revised edition of a book 
which, when IIrst published in 1884, was the only trea
tIse on these important industries which had then ap
peared in this country. This is the more remarkable, 
as the manufacture of bricks in the United States is 
concj.ucted on a more extended scale, and has dev¢oped 
a greater degree of mechanical ingenuity, than is' to be 
found, in this industry, in any other country'ln the 
world. It is one ' of the graud results of the well paid 
labor of this country that not only is that labor more 
intelligent, but that its hil:h rate of remunerati�n in
duces the introduction of machinery by means of whicb 
that labor becomes more efficient. Thus ' is It that not 
only is this machinery rendered necessary by the price 
of labor, but the capacity for the creation of the mao 
chinery is developed by the amelioration of the con
dition and the iutellectual growtb of the workers who 
condilct our diversified industries. The treatise of Mr. 
Davis covers the industries of which it treats in a very 
complete, thorough. aud particular manner. The prac
ticai operations are most fully aud inteIlil(ent.Iy given; 
the raw materials and their various qualities, modes of 
treatment and localities, are well presented, while ex
amples of the newest and best machinery are glveu 
and illustrated by engravings. On the whole, it is' an 
admirable view of the present state of one of the most 
advanced of American industrie8. One of the special 
f�atures of the present edition is the increased con
sideratiou given . to fire clays and fire brick. The 
volume is admirably illustrated and beautifully printed 
on fine paper, and its value is much increased by good 
examples of those splendid ta'>les of contents and in
dexes on which Messrs. Henry Carey Baird & Co. so 
justly pride themselves-never publishing a book with
out furnishing the reader with the means of ellsily find
ing access to any subject which is treated in it. 

THE A B C  OF ELECTRICITY. By 
Wm. H. Meadowcroft. New York : 
Frank F. Lovell & Co. Pp. 108. 
Price 50 cents. 

The titie of this work tells what it is-a statement of 
the elementary laws of electricity. They are given in a 
popular aud graphic form. and are especially adapted 
for those not conversant with the alphabet of the sci
euce. One feature to be noticed is that the text is 
devoted to the practical science of electricity; the author 
starts with thc practical units, and throughout adheres 
to the everyday. useful portion of the SCience. ieaving 
the theoretical part aside as not needed by the work
ing electrician; For these reasons the book is to be 
welcomed as an addition to the literature of the 

this office. Send for new book catalogue just pub
lished. 

Address MUNN & Co., 361 Broadway, New York. 

TO INVENTORS. 
An experience of forty year., and the preparation of 

more than one hundred thousand application. for pa.
tents at home and abroad. enable us to under.tand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
.ynop.i. of the patent law. of the United States and all 
foreign countrtes may be had on application, and persons 
contemplating the securing of patents, either at. home or 

, abroad, are invited to write to this otllce flM' prices. 
which are low. in accordance with the times wid our ex
tensive facilitle. tor conducting the buslne... Addre •• 
MUNN &; CO .• otllce SCIENTIFIO AMBRIOAN, 861 Broad
way, New,York. 

INDEX OF INVENTIONS 
For which Letter. Patent oC the 

United Statea were Granted 

July 9, 1889, 
&ND EAClI DE&BING TlIAT D.tTE. 

lSee note at end of list �bout copies of the.e patent •. ] 

Andiron and fender. combined, S. Dunn . . . . . . . . . . . 406.008 

Animal releasing device. M. M. Shelley . . . . . . . . . . . .  406.674 

Armature, dynamo, S. C. C. Currie . . . • . . . . . . . . . . . . . .  406,429 
Armatnre for eiectrlc machines,_A. Schmid . . . . . . .  406,777 
Armature winding for dynamos. J. J'. Wood . . . . . . .  406.49'l 
.Axle box lid. car, L . .  freldeL. . . . . . . . . . . . . . . . . . . . . . . . 406,721 
Axle lubricator, J. L.' Heuse . . . . . . . . . . . . . . . . . . . . . . . .  40H.839 

Bag or satchel frame, W. Roemer. . .  •. . . . . . .  . . . . . .  406.59! 
Baling press. W. E. Walter . .  : . . . . . . . . . • • • • . . . . . . • . . .  406.680 
Bali and socket jOint. W. Bllchanan . . • . • . . . . . . . . . . .  406,561 

Battery. See Galvanic battery. Secondary bat-
tery. 

Bed, folding, Burr & Teufel . . . . . . . . . • . • . . . . . • . . . . . . .  406.814 
Bed or cradle, folding, C. A. Fenner . . • . . . . • . . . . . . .  406.715 
Bed spring, C. E. Rice . • • • . . • . . . . . . . . . . . . . . .. .  ; . . . . . . . .  406,475 

Bench. See Wash bench. 
Bevel, adjustable miter, M. Gate •. . . . . . . . . . . . . . . . . .  406.724 
Bicycle, E. Mohrig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.661 
Billiard cue •• fastening for the tip. of, W. Rablch 406.852 
Blast or exhau.t apparatu., J. Y. Smith . . . . . . . . • . . . 406,482 
Boat. See Submarine boat. 
Boller, Byram & Redman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.624 
Boilers, etc., electrical apparatus for regulatiDIt 

steam. F. Martenot . . . . .  . . . . . . .  . . . . . . . . .  . . . . .  . . . .  406,751 
Bolt. See EXPllnslol\ bolt. 
Book, account, J. Rogers . . . .  o . . .  o . . . . . .  o . . . .  o . . . . . .  406,478 

Bookbinding. H. J. Rie • . . . . . . . . . . . . • • • • . . . . . . . . . . . . . .  406.476 

Bookcase, E. yager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  406.496 
Bookcase, revolving, .T. B. Zettler . . . . . . . . . . . . . . . . . .  406.555 
Book, manifold .ales, T. W. Lawson . . . . . . . . . . . . . • . .  406,8£5 
Boots or shoes, machine for treating, W. C. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  406.826 
Bottle .topper, G. P. Goulding . . . . . . . . . . . . . . . . . •  : . .  406.832 
Box. See Connection box. 

. 

Boxe •• machine for applying, fastening strips to. 
G. L. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,736 

Brace. See Gardener's and cotton picker's brace. 
Bracket. See Railway bracket. 
Brake. See Buggy brake. Locomotive brake. 

Vehicle brake. Velocipede brake. 
Brick kiln, C. D . . Page. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.468 
Brick machine. J. C. Anderson . . . . . . . . . . . . . . . . . . . . . .  406,414 

Brick machine, W. Burkman . . . . . . . . . . . . . . . . . . . . . . . .  406.562 
Brick machine. H. W. Mead . . . . . . . . . . . . . . . . . . . . . . . . .  406.7M 

Brick machine, B. C. White . . . . . . . . . . . . . . . . . . . . . . . . .  406.682 

Bricks, etc., enamehng or incrusting, J. C. Ander .. 
.on . . .  . .  . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . • .  . . .  406,688 

Bricks, manufacturinK ornamental, J. C. Ander-
80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406,68'1 

Broom band or clasp, adjustable. A. W. Ottignon. 406,850 
Bulldinll., metallic finishing for. L. L. Sagen-

dorph. . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  . . • . • . . . . . ...  406.668 

Buggy brake. automatic, J. J. Chri.tle . . . . . . . . •.. . . .  406.817 
Bundle dropper, E. Pridmore . . . . . . . . . . . . . . . .  � . . . . .  406,535 
Bung, W. H. Sunday . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  406,602 
Burlliar alarm electric mat, invi.lble, J. W. Daw-

.on . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {06,709 
Burner. See Ga. burner. 

science. BurninJ{ culm, apPllratus for, A. Ma.on . . . . . . • . .  406,753 

THE PROSPECTOR'S HAND-BoOK : A Burning culm or pulverized coal. apparatus for, 

GUIDE FOR THE PROSPECTOR AND A. Mason . : . . . . .  � . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  406.659 
TRAVELER IN SEARCH OF METAL 

Bustle. A. White . . . . . . . . . . . . . i: . . . . . . . . . . . . . . . . . . . . . ®6,553 
BEARING OR OTHER V A L U i.. B L E 

Candle holder and cap nipper, combined. S. T. 
Harrington . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,«1 

MINERALS. By J. W. Anderson,  Cannon. making. J. P: Lavigne . . . . . . . . . . . . . . . . . • . . . .  406,452 
M .. A.,  F. G. S. London : Crosby Lock- Car coupllnJ{, A. Elliott . . . . . . . . . . . . . . . . . . . . . . . . • • • . .  406,6:J9 
wOQd & Son. 1887. Pp. xii, 145. Car. band. T. S. Barwl • . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . 406.696 
Price $1 . 50. Car heating apparatu •• C. F. Murdock . . . . . . . . • . . . .  406.756 

The art of prospecting is to be learned only from 
Car spring, graduated, T. M. Bell . . . . . . . . . . . . . . . ... . 406,6111 
Car .wheel. J. Rigby . . . . . . . . . . . . . . . . . .. . . . . . . . . • • . . . . . • 406,853 

field work. But theoretical knowledge is also essential Cars. ticket holder for railway. C. W. McMurran . •  406.591 
to the prospector's complete intellectual outfit. Mid- Card Ilrindlnl/ machine. F. L. Richmond . . . . . . . . •. . .  406.587 
.way between theory and practice is an important Carpet beating machine. C. T. Story . . . . . . . . . . . . . . . .  406,48a 

ground which is cQvered by thi. book. The identifica. Carpet blndl Dli ·and fa.tener.· D. J<IInge . .  : . . . . . • . • . .  406.451 
tion of minerals, .practical hin.� on )ooklng . 

for ·J· ·  
. ' . 

Cartridge capping machine. W .. B.·Place . . . . . . . . . . .  406.406 
.. OJinoIage ourtaln fastening. Sageman &; Seibold • • . . 406.'l'i3 crops . . of,valu.e. no� Qn l188!'ying, a1)d a quantit \"" 1 Case. See Book case. Cigarette 0IIII0. Watch. .other yaluable matier . lIlC given. . With .this boo!!: ,ill case. haDd a'Jll'08pector wlll not neee8l&rlly ilDd a !told-mine • .  CRsh carrier apparatus. Do W. Copeland . ... .  , . . . • . . .  406,82'1 

bnt he will run far · lell8 rislj;, of,· maldug the opJIOllite Cash Indicator and retJlJter. W. B. Oral" . . • . . . . • . . . .  406.428 
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Ca.h Indicator and r611ister, J • .  H, Patterson . . . . . . . . 406.6S:i 
Cash register and indicator, M. H.. Longacre . .  o • • • • 406.748 
Caster, bill-oI-fare and advertlsillg; D. E. Terrill .• 406.548 
CastlDl( car wheel bodies, metallic mould for. J. 

Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . •• . . . .  406,8M 
Chain wrench. J. D. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . .  {06.662 
Chi.na, porcelain, etc., ornamenting, V. J. Kuess.". 406,745 

Chopper: See Cotton chopper. 
. . 

Churn, D. Stephens . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  406., 91 
Cigarette ca.e. �'. S. Kinney . . . . . . . . . . . . . . . . . . . .• . . . . .  406.652 
Cigarette machine, O. W. Allison . . . . . . . . • .  406.610 to 40ii.613 
Clamp. See Solderinjl" clamp. 
Clasp. See Ribbon roll clasp. 
Clevi •• E. M. McVicker . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  406,761 
Color, red, T. Sandmeyer . . • . . . . . . . . . . • . . . . . . . . . . . . . .  406,669 
Color. yellow, T. Sandmeyer . . . . . . . . . . . . . . . . . . . . . . . . .  406.ti70 
Combination wrench, Pratt &; Lane . . . , . , . ,  . . . .  , .. . . .  406,666 
Concent�at�nQ' and amalKamating machine, G. O. 

Dickinson . . .. · . . .. . .. ... . . .. . . . .
.

. .. .. . . . . . . . . . . • • . . . . . . . . . .  406.6:15 
Connecr,lon box, J. A. Powers . . . . . . . . . . . . . . . . . . . . . .  406.469 

Copyinl{ press, A. Erdmann . . . . . . . . . . . . . . . . . . . . . . . . . .  406.578 
Corking bottles and wiring the cork. thercto. ma-

chine for. La Casse &; Wile . . . . . . . . . . . . . . . . . . . . . . .  406,400 
Corset and breast pad, combined, M. A. William •• 406.491 
Cotton chopper, J. C. McCollum . . . . . . . . . . . . . . . . . . . .  400.589 
Coupling. See Car coupling. Furniture coup-

linK. Shaft couplinJ{. 
Crocks and jllr •• cover for, J. A. Silva . . . . . . . . . . . . . . .  406.M� 
Culf holder. J .  C. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . .  406.436 

Cultivator, D. W. Bash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.418 
Cultivator, J. C. Bentholl . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,619 
Cultivator. W. H. BonwelI . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.422 
Cultivator. M. Sattley . . . . . . . • . . . . . .  : . . . . . . . . . . . . . . . . .  406.8Dfl 
Cup for receivin&' condensed milk or marmalade 

packages. L. Kohn • . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . 406,811 
Curtain roller., machine for manufacturing. A. 

Nordlund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  406.51)2 
Cut-otT, -automatic. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  406.847 
Cutter. See Fodder cutter. 
Cutting cloth and patterns. machine for, D. H. 

Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.821 

Deodorant and disinfectant. H. M. Caldwell . . . . . .  406,700 
Die. See Screw cutting die. Wire drawing die. 
Distributer, H. C. Klnl{ . . . . . . . . . . . . . . . . . . . . . . . . . •. . . .  400.«9 
Door check. E. I. Blount . . . . . . . . . . • • . . . . . . • • . • . • . . . .  4Q6,621 
Door check, W. H. F.outs . .

.
. •

.
. . . • . . . .. . . • • • . • • . . . . . . . .  406,fJOO 

Door check, G. R. 6. Jpne .. . . . . . . . . . . . . . . . . . . . . . . . . . .  406.8�O 
Door plate. C. R. Harrl.. . . . .  . .  . . . .  . . . . . .  . . . .  . . . . •  . . . .  406.729 
Draught att"chment for vehicle •• J. D. Mille .. . .. . .  406.765 
Draught regulator, thermo.tatic. Volllns &; Slack. 406,7(){ 
DraUJlhtlng apparatus for enlarlrlng or ,reducing 

picture., J. E. UIber . . . . . . . . . . . . . . . .. .  , . . . . . .. . . . .  {()6,J96 
Drain tester, B. Meriam . . • . . . . . • . . . . • • . . . . . . . . . • . . . . .  �06,52'T 

Drawer pull. G. S. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.664 
Drill stocks. fastening for mining, E. Smith . . .  , . . .  406.782 
Dropper. See Bundle dropper. 
Dyeing apparatus. J. Smith . . . . .  ; . . . . . . . . . . . . . .  . • . . .  406;784 
Dynamo, Andrews & Spen.cer . . . . . . . . . .. . . . . . . .  '. . . ... . 400;415 
Dynamo. self-regulating. J. J. Wood . . . . . . . . . . . . • . 400,49.'1 

Edger. gang, E. J. Muller . .. . • . . . . . . . . . . . . . . . . . . . . . . .  406.458 
Egg beater. J. L. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.658 
Eggs, composition for coating. J. F. Tlmmon .. . . . . 406.549 
Electric macbine. dynamo. W. L. Silvey . . . . . . . . . . . . 406.599 
Electric machine r'Wulator. dynamo, J. J. Wood . . 406.484 
Electric meter. T. A . . Edison . . . . . . . . . . . . . . . . .  406.824. 406.825 
Electric meters, recor4ing apparatus for, G. W. 

Walker. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.678 
Electrical apparatus, forming .cores for, A. 

Schmid . . . . . . . . . . . . . .  ; . . . . . . .  . . . . . . .  . . .  . . . . . . . . . . . .  {1l6,869 
Electrical apparatus, formlnK laminated cores for. 

A. Schmid . . . . . . . . . . . . . . . . . . . .. . . .  ; . . . , . . . . . . • . • .  , " 406,886 
Electrical apparat\!., laminated core for. A. ·· 

Schmid . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . {06,776 

Electrical conductors, underground conduit for, 
G. W. Cook . . . . . . . . . . . . . . . . . • . . . . . . . . . .  ; . . . . . . . . . .  400.818 

Electrical .witch. J. A. Powers . . . . . . . . . . . . . . . . . . . . .  406.468 
Electrode, secondary battery, A. L. Riker . . . . . • . . . .  - 406.771 
Elevator .afety attaChment. J. Cowie . . . . . . . . . . . . . .  �,6aO 
Elevator safety device, E. Lame •• e . . . . . . . . . . . . . . . . 406.84;1 
Elevator., .Ignaling apparatus for, J. F. Bower . .. . .  (06,423 
Engine. See Ga. engiue. Gas or oil motor en-

gine. Hydrocarbon engine. Steam enlline. 
Englnes, lgniting apparatus for gas or oil motor. 

N. A. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . .  406.762 
Eraser. blackboard. W. F. J ones . . . . . . . . . . . . . . . . . . . .  406.650 
Evaporating liquids. device for. J. U. Lloyd . . . . . . .  (06,4."3 
Expansion bolt, I. Church. . . . . . . . . . . . . . . . . . . . . . .  . . .  4011.56, 

Expan.lon bolt device, I. Church . . . . . . . . . . . . . . . . . .  406.<64 
Extractor. See Staple or nail extractor. Stump 

extractor. 
Eye bars. apparatus for upsetting, Cooke &; Car-

lough . . . . . . . . . . . . . . . . • . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . •  4C6,Wl 
Eye bars, apparatus for upsetting. W. R. Web-

ster . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . .  . . .  . . .  . . . . . . . . • . . . .  400,552 
Fabric. See Metal fabric. Non-heat-conductinK 

fabric. 
�'a.tener. double pointed corrngated, F. W. Starr. 406.5{5 
Fastener or binding strap. F. W. tltarr . . . . . . . . .• . . . .  4Q6,6U 
Feed trough, G. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.426 
Feed trough, Graham &; Doolittle . . • . . . . . . . . . . . . . • . 406,tll 
Feed water heater, W. H. Burk . . . . . . . . . . . . . . . . . . . . .  406.626 
Feed water heater. J. J .  Hoppe • . . . . . . . . . . . . . . . . . . . •  406;512 
Fence, M .  J. Barrow • . • • . . . . . • . . . . . . . . . . • . • • . . .  ; . .  ; . . •  400,695 
Fence. Higgln. &; Sullivan . . . . . . . . . . . . . . . . . . . .  : :  . . . . .  406.645 
�'ence. H. E. Macrea . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,657 
�'ence making machlue. �. L. Armstrong et al . • • . .  406,516 
Fences. device for attaching picket. to wire, R. 

F. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,400 
File and binder combined with perforating de-

vice, letter, S. M. Scbeeu . . . . . . . . • . . . . . . . . . . • . . . .  406.51J6 
File. paper, R. G. Hearne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.«( 
Filter. continuous. J. Sutton . . . . . . . . . . . . . . . . . . . . . .  ; . 4t6 60S 
If'irearm. malit&zine, Reams & Horne . . . . . . . . . . . . . . . •  406,661 
Firearm, magazine. J. J. Speed . . . . . . . . . . . . . . . . . . . . . .  406,787 
Fire e.cape. o. P. �·urman . . . . . . . . . . . . . . . . . . . . . . .  . . .  406.831 
Fire escape and ladder, �'. Baker . . • . . . . . . . . . . . . . . . . . 406.617 
Fireproof materials. making, A. Feldmaun . . . . . . . .  406.714 
Fish .pear, W. Taber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,M6 

Fishing rod. J. Pepper . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . 406.465 

Flooring.' roolll\g, and other purpo.es, compo · 
.iUon. for. C. A. Catllu . . . . . . . . . . . . . . . . . . . . . . . . • . . 406.liIlS 

Fodder cutter, Meyer &; Schrage . . . . . . . . . . . . . . . . . . . .  4U6.600 
Forge, blacksmith's, W. J. Ptorney . • • . . . . . . . . . • . . . .  406.767 
Fork, D. J. Huckin •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.78.>; 
Fork blank. Silliman .&; Cowdery . . • • . .  ; . . . . . . . . ... . . .  406,480 
Frame. See Bag or satchel frame. Mower 

frame. 
Fruit gatherer. J. Kriner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.'.44 
Fruit picker. H. M . . Rabul\ . . . . . . . . . . . . . . . . . . . . . . . . . .  406;768 
�"urnace. See Retort and mu:IHe furnace. 
)"urnacea. apparatus for. maintaining combustion 

in secondary ohamber. of boiler or other. Wil-
60n & Mason . . . . . . . . . . . . . . , . ,  . . . . .  , . . . . . . . . . • • . . . .  .406,li84 

Furnltnr.e coupling, L. E, Harvie . . . . . . . . . .  : • . . . . •. . . :*'731 
Gauge.. See Railway gaOlCe. Saw gauge. 
GalvaniC battery. M. Dougan . . . . . . . . . . . . . . . . . . . . .. . M,8SII 
Galvanic battery, H. Gro.wlth . . . . • : • • • •  · . . . n ;  .• • • .  , _7IIi 
Galvanlo battery. )' • . I.otz· . . .. . . . . . .. . . . . . ... . .  ; . • •• ' . . . • .  '4I!I;lI5l 
Game al,"aratus, F. B. Dunham . . . . ... . . . . . . .t, . .. . . � •• 406.-
Gardener's and cotton picker'. brac.f"j _ J D� 

lIleKlnney . . • . . . . . . . . . . . . . . . . . . . . . • • •  � •. ::' . ,';:;.:;' . . . • __ 
GIIi. apparatus ·for the manrifaeture tlr, J.' -'It.' 

Crltchlow . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 
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Gu, apparatus tor the manufacture ot tuel, G. B. 

Dwight . • • • • • . . . • • . • • • • . . . • • • • • • . • . • • • • • • • . • . • . • . •  406.6.l'1 

Gas burner, A. P. Jacob • • • • • • • • • • • . . • • . • • • • • • • • • • . .  406,584 
Gu bumer for stoves or t1replaces, J. Bmlthley • • •  406.800 
Gu engine, White " Middleton • • • . . . . . . • . • • • • • . • • .  406,8Il7 
Gas or 011 motor eugine, compound, W. J. Cross-

ley . • . . . . • . • • . • . . . . . . • . • • • • . . • • . • . . • • • • • • • . • • • • •• . . . .  406.\'06 
Ga. through main •. apparatus for forcing. J. B. 

Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.718 
Gate. Bee RaIlway gate. 
Gate, C, M. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.708 
Gate, Blllott '" Farrar . . . . . . ... . .  . . . . . . . . . . . . . . . . . . . . .  406,571 
Gearlna. frictional, A. Roblu.on . . . . . . . . . . . . . . . . . . .  406,471 
Glassware, apparatuo for ornamentlnlf open-end-

ed, T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.6113 
GII, .. ware, ornamentlnll '>pen-ended, T. B. Atter-

bury . • • •  . . . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  406.692 
Governor • •  team enlline. F. E. Gaylord . . . . . . . . . . . . .  406.510 
Grinding mill, F. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406,5.."2 
Grinding mm, R. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  406,661 
Grlnd lDll mill, J. Bchweltzer . . . . . . . . . . . . . . . . . . . . . . . . .  406.'119 
Hame tastener. L. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  406.49'1' 
Hame fastener. W. B. Bherman . . . . . . . . . . . . . . . . .. . . . . 4Il6,541 
Handle, G. A. Byor . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  406.426 
Hanller. See Picture hanller. 
Harvester. self-blndinll, O. Cooley ee III . . . . . . . . . . .  406.002 
Harvesters. Ifraln retarder and relfulator for, 

Bprague " McCraw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  406,789 
Harvesters, ral.lnlf and lowering mechanism for. 

C. A. Ashley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.614 
Harvestlnll machines, canvu .tretcher for. J. F. 

Bteward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.792 
Hat and coat rack. Owen " Roberts . . . . . . . • • • • • . • • .  406,5.'12 
Hat bodies, machine for startlnlf. W. P. Mahoney 406.668 
Hat olzlnlf or .hrlnklnlf machtne, C. H. Merritt . . . .  406.456 
Hats. re.t for packlnll. J .  W. Beymour . . . .. . . . . . . . . . 406.6ill 
Hay loader, H. L. Botsford . . . . . . . . . . . . . . . . . . . . . . . . . .  406,009 
Hay press, automatic, F. x,. Maurer . . . . . . . . . . . . . . . .  406,� 
lI ay otacker. W. Nllthtlngale . . . . . . . . . . . . . . . . . . . . . . . . 406.581 
Headlillht sllfnal attachment. W. O. Fine . . . . . . . . . . 406,717 
Heater. Bee Feed water heater. Water beater. 
Heating apparatu •• water, L. M. WoodcOck . . . . . . .  406.685 
Heel trimmer. M. T. Hamllan . . . . . . . . . . . . . . . . . . . . . . . 406.582 
Hlnlfe, lock. L. E. Harvie . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,00 
Hoe. sub.oll. J. B. J ohn.on . . . . . . . . . . . . . . . . . . . .. . . . . .  406.'t.i7 
Hol.t, J. J. Green . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,579 
Holder. Bee Candle holder. Cutrholder. Nipple 

holder. Pipe holder. 
Horse d l.connector, electric, G. A. Coulter . . . . . . . . 406,629 
Horse.ho" benalnlf machine, Eynon " Beaman" • .  406,713 
Hor.eshoe blank •• roll for rolllnif. Eynon " Sea-

man . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . .. . . . . . . . . . .  406.'111 
Horseshoe •• plaut of machinery for the manufac-

ture of. Eynon '" Beaman . . . . . . . . . . . . . . . . . . . . . . . .  406.712 
Honae. Bee Poultry houSe. 
Bub. vehicle, T. J. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.710 
Hydrocarbon engine, M. V. Schiltz . . . . . . . . . . . . . . . . .  406,540 
Ice breaker. A. H. Au.tln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,6!M 
Incmstatlon preventive. D. R. Roolfher. . . . . .  . . •  • • .  406.698 
Indicator. Bee Ca.h Indicator. 
Iron. Bee Sad Iron. 
Jack. Bea Llftlnlf jack. 
JOint. See Ball and socket joint. 
Key. ' Bee TelBifraph key. 
Key seat cutting machine; O. C. '" A. M. Little . . . . 4 '6,525 
Kiln. Bee Brlc .. kiln. Limo kiln. 
Kitchen cabinet. B .  '" L. Pecord . . . . . . . . . . . . . . . . . . . .  406.766 
Kitchen cabinet, J. M. Skipper . . . . . . . . . . . . . . . . . . . . .  406,543 
Kite cord slick. C. Schultze . . . . • . •  : . . . . . . . . . . . . . . . . . .  406,672 
Knitting machines. combined thread guide and 

latch opener for. H. A. Church . . . . . . . . . . . . . . . . . . 406,626 
Ladder. exten.lble. J. B. Parry . . . . . . . . . . . . . . . . . . . . . . 406.766 
Ladder. Jrcnlnlt board. and stand, combined .tep. 

R. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.734 
l.amp, banglnlf, W. B. McLewee . . . . . . . . . . . . . . . . . . . . 406.530 
IAmp. lncande.cent. C. A. Backstrom . . . . . . . . .. . . . . 406.498 

Lance, tubular. W. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . .  406,526 
I_tlnlf machine, S. W. Paine . . . . . . . . . . . . . . . . . .  _ . . . •  406,;63 
Latch, J. 1J0pe. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,648 
Latcb, D. J. " D. G. Mlllemann . . . . . . . . . . . . . . . . .. . . . .  400,588 
Latch, lfate. J. J. Wrllfht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,496 
Lelf. artltlc)al, J. T. Byke. . . . . . . . . . . . . . . . . . . . . . .  . . . .  406.861 
J.\ftlpit jack, W. R. AndU!ws . . . . . . . . . . . . . .  " . . . . . . . . .  406,689 
Llftlnlf jack. J. P. Hay.. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  406.523 
J.lght. Bee Rignal llgbt. 
I.lltbt towllr, J.  W. Davy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.(,'12 
1 .llthtnlnlf rod. J. H. C. Watts . . . . . . . . . . . . . . . . . . . . . .  406,681 
l.tmeklln, J. &; J. Druecker . . . . . . . . . . . . . . . . . . . . . . . . . 406.434 
I.ock. Bee Nut lock. Permntatlon lock. Beal 

lock. 
Lock, W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.49'1' 

Locomotive brake, F. Lanoberlf • • • • . • • • . . • . • • • • • • • • •  406,844 
l.ocomotlves, exhau.t apparatus for, J. Y. Smith. 406.434 
J.ocomotles, triple expan.lon blast or exhau.t ap-

paratus for, J.  Y. Bmlth . . . . . . . . . . . . . . . . . . . . . . . . . .  406,483 
Loom picker, E. H. Archibald . . . . . . . . . . . . . . . . . . . . . . .  406.416 
Loom .heddlnlf mechanism. G. W. Btafford . . . . . . . .  406.790 

Loom .huttle motion. J. T. Cree. • • .  . . . . .  . . . .  • .  . . . . .  406,5Oa 
l.ooms, braklnlf mechanl.m for. H. A. Remlng-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406.473 
Looms, cloth roll .upport for, H. A. Remlnl{ton . .  406,472 
Looplnlf macblne attachment, R. B. Ellenwood . . .  406,638 
Lubricator. Bee Axle lubricator. 
Lubricator, B. A. Bnfjfe88 . . . . . . . . . . . . . . . . . . . . . . . . .. .  406,813 
Lubricator, D. M. Perine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.666 
Lnbrlcator. C. Jr. L. Sorell.en . . . . . . . . . . . . . . . . . . . . . . .  406,675 
I,ubrlcator .. . peed reduclnlt mechanl.m for, W. 

B. Beeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.41l1 
Mall pouch. C. W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,528 
Mat. Bee Burlflar alarm electriC mat. 
Me&8urlnlt ve •• el. J. Freytalt. . . . . . . . . . . . . . . . . . . . . . . .  406,641 
Ilechanlcal motor. E. B. Harpst . . . . . . . . . . . . . . . . . . . . 40('.440 
·Mes_e and time recorder. J. C. Wilson . . . . . . . . . . .  406.809 
Metal fabric, R. F. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4116,'086 
Metal wheel, L. J. Crecelln . . . . . . . . . . . . . . . . . . . . . . . . . . 406.'105 
Meter. Bee Blectrlc meter. 
Milk. centrlfulfal machine for creamlDlf. C. F. 

Larsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  406,7{6 
Mill. Bee Grlndlnlt mill. Roiling mill. 
Mirrors or .Imllar object., adjustable .upport for. 

J. R. Perklns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406.5114 
Mitten. etc., J. Arbuckle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,mKl 
Mouldlnlf plastic material.. machine for. F. C. 

Damm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.707 
Mop wrlnlfer, W. P. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . 406.550 
Motion, apparatus for reverslnlf rotary, G. Layng 4OIl,586 
Motor. Bee Mechanical motor. Railway motor. 

Water motor. 
l\fower frame. J. H. Jones . . . . . .  , . . . . . . . . . . . . . . . . .... . 406.798 
Mowers. attachment for lawn. F. A Deland . . . . ... . 406.48:1 
Momnlf machine. J. GartJeld . . . . . . . . . . . . . . . . . . . . . . . 406,020 
Mowlnlf ·ml/ocbine knife grinder, C. A. KeIlOlfg • . . . •  406.789 
Neck.carf. E. '1.'. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,649 
Nipple h.older, J. F. Guth:le, Jr . . . . . . . . . . . . . . . . . . . . . 406,S1!4 
Non-heat conductlnlf fabriC, H. M. llanmore . . . . •  406,644 
Nnt lock. H • .  H. Kurt. . . . . . . .  . . . . . . . . . . . . . . . .  . .  . . . . .  406.642 
Oil, appa�.tI19 lQ� .vaperlzlnlf, H. Cottrell . . • • . • . . . •  406,50.'1 
Oil, 1'aporblng. H. Cottrell . . . . . . . . . . . . . . . .  , . .

.

. . . • . . . . 406,504 
Pad. Bee V.enUlated pad. 
Panel, H. A, Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,6 '8 
Paper tutener, G. W. McGill . . . . . . . . . . . . . . . . . . . . . . . 406,759 
Paper, t1nlahlDII, Z. Crane, Jr . • • • . . • • • • • • . • . • • . . . . • . •  406,6°5 
...... dQ' tIour, J. :Q. Da7 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OII,6iI1 

'eitutifi e �mtrieJu. 
Permntation lock, B. C. Munro . . . . . . . . . . . . . . . . . . . . . .  406.41!11 
Phonogram blank. T. A. Edison . . . . . . . . . . . . .  A06.!iOO. 4116,576 
Phonolfrain blank., treatlnlf. T. A. Edison . . . . . . . . .  406,571 
Phonoltraph, T. A. Edison . . . . . . . . . . . . . . . . . . .  406,li68, .  406,5'10 
Phongraph., automatic determining device for. 

T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406,572 to 406,576 
PhotographiC t1lm •• • upport for, R. McNeill . . . . . . .  406,460 
Picture exhibitor, J .  Reitz . . . . . . . . . . . . . . . . . . . . . . . . . .  406,491 
Picture hanlter. W. M. Brlnkerholr . . . . . . . . . . . . ; . . . .  406.623 
Pie turner. W. E. l.ocke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,6M 
Pipe holder. P. McCauley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,849 
Plane, carpenters', R. T. Torkelson . . . .  . .  . . . . . . . , .  406,001 
Plainlng machine, Hutchln.on &; Autenrelth . . . . . . 406,5'13 
Planlnlf machine, rotary. V. V. J .... w�nce . . . . . . . . . .  406.587 
Planter. potato or .eed, C. Wright . .  ;., . . . . . . . . . . . . .  406.811 
Plow • •  ulky. C. M • .  HerVey;·: . . . . . . . . .. . .  : . . . . . . . . . . . .  406,'133 
Plows, makllljt .heel .craper. for. H. D. Terrell . . . .  406,677 
Pneumatic dispatch tubes. pneumatic switch for, 

P. Keon-edy. dr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.446 

Btove, hesUnlf, C. 0 Grave'! . . . . . . . . . . . . . . . . . . . . . . . .  406,521 
Btraw .tacker, P. J .  BprBlfUe . . . . . . . . . ; . . . : • . . . . . • . . •  406,788 
Btnmp extractor, ,I. H. Terry . . . . . . . . . . . . . . . . . . . . . . . . 406,'1115 
Bubmarine beat, J. B. Gerber . . . . . . . . . . . . . . . . . . . . . . . . 406.'i'211 

Bupporter Bee Bhad .. .  upporter. 
Bwltch. Bee Eleetrlcal .wltch. Railway .wlt.ch. 
Bwltch .tand. hllfh .IJlDal. N. W. Boyd . . . . .  . . . . . . . . • 406.000 
Table leaves. machine for rabbetlnlf. R. W. 

Woodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,686 
Telelfraph key, H. A. Waldo . . . . . . . . . . . . . . . . . . . . . . .  406,4bIl 
Telephone, T. A. Edl!9n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.667 
Tire heatiDil apparatll8, J. W. Fobey . . . . . . . . . . . . . . . 406.719 
Tire, wheel. J. H. Klipsteln . . . . . . . . . . . . . . . . . . . . . . . . . . 406.742 
�·oa.ter or broiler, C. T. Tarpennlng . . . . . . . . . . . . . ; . .  406,541 
TonlfS for handllDif merchandl.e. A. J. Wood.. . . . .  406,554 
Tonlfue attachlnlf device, wagon, A. Koehler .. . . "' 406.615 
Trace, G. W. Fall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . _ 406.436 
Trimmer • .  Bee Heel trimmer. 
TroUllh. Bee Feed troulfh. 

Pneumatic dl.patch · tubes • •  wltch for, P. Ken- . Truck. barrel, J. P. Hili. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  406,646 
nedy, Jr . . . . . . . . . . . . . . . . . . . . .  ' "  • .  . . . . . . . . . .  . .  . . . .  406.447 

Poultry bouse. G. W. Bchroeder . . . . . . . . . . . . . . . . . . . . 406,718 
Pre... Bee BalllIjt pres.. Copylnlt pres.. Hay 

,pre ... 
Prints. etc.. transferri ng, J. J. Fox . . . . . . . . . .  406.019, 406,'I'aJ 
Prtntlnlf machine aheet delivery apparatu., G. P. 

Fenner. . . •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.716 
PrIntlnlf .Ign., device for. E. A. Bishop • • • • • • • • • • • •  

Projectile. Halford &; Metford . . . . . . . . . . . . . . . . . . . . . .  4OIl.728 
Propeller wheel, W. H. Daniel . . . . . . . . . . . . . . . . . . . . . .  406.108 
Prunlnll .hears, D. B. Bentley. . . . . . . . . . . . . . . . . . . . . . .  406.620 
Prunlnlf .bears and fruit picker. B. J ennlnlf . . . . . . .  406.524 
Pulley. cable lfnld ... J. Crowther . . . . . . . . . . . . . . . . . .  406.820 
Pump, force, E. K. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.442 
Pump spout •• means for securlolf. J. G. Taylor . . . . 406,784 
Pump, .team and vacuum. J. ;\l c Farlane . . . . . . . . . . . 406.D90 
Pumps, hydraulic governor for oteam, C. H. At-

kin. . . .  . . . . . .  . . . .  . . . . . . .  . . • . •  . . . . . . .  . . . . . .  . •  . . . . . . .  406.615 
Pumps, valve for .team. A. A. '" C. H. Trlpold • . . .  4011.606 
Pyroxyline.. apparatus for tbe manufacture of, 

Bchupphau. &; White . . . . . . . . . . . . . . . . . . . . . . . .. . . .  406.597 
Rack. See Hat and coat rack. 
Radlator, P. J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,741 
Radiator cover. T. T. Rockett . . . . . . . . . . . . . . . . . . . . . .  406,772 
Radiator foot rest. G. C. Felter . . . . . . . . . . . . . . . . . . . . . .  406,640 
Railway. D. G. Weems . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  406,802 
Railway bracket. combination. G. Waterman . • . . . .  406.863 
Railway chock or .top block, T. B. Rolfer . . . . . . . . . . 406,856 
Railway circuit. electric, J. L. Blackwell . . . . . . . . . . .  406,421 
Railway, electric, W. H. Knlltht . . . . . . . . . . . . . . . . . . . . .  406,743 
Railway, electric, D. G. Weem . . . . . . . . . . . . . 406,804 to 406,806 
Railway lfaUlte and tie IfrIP. Washburn '" Krenlfel 406.801 
Railway gate. J. T. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.417 
Railway Ifate, G. Vassar. Jr . . . . . . . . . . . . . . . . . . . , . . . . . .  406.551 
Railway motor. electriC, F. J. SprRltue . . . . • . . .  , . • . .  406.600 
Railway motor., mechanl.m for controlling elec-

tric, C. J. Van Depoele . . . . . . . . . . . . . . . . . . . . .  ; . . • . .  406,TIl8 
Rallw"v .wltch. electric. F. O. Blackwell . . • . . . . • • 406.420 
RaIlway system., camer for electriC,. D. G. 

Weem.. . . . . . . . .  • . . •  . .  . . . . . . .  . . . . . . . .  • . . . . .  . • • .  • . . . .  406JIO.'I 
Railway tte., pre.ervinll', P. H. Dudley . . . . . . . . . . . 406.600 
Railways. closed .Iottcd conduit for electrIc; C. J . 

" an Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.'19'l' 
Railways, curve and cros.lnlf device for cable. A. 

M.artinez . . . .  . . . .  . • • .  • • .  . • • • .  • • • . . . . . . • . . . • . . . . . • . .  406,'152 
Ranlfe and pe.itlon of dl.tant object •• t1ndlnlt. B. 

A .  Fiske . . . . . . . . . . . . . . . . . . .. . . . . . : . . . . . . . . . . . . . . . . . .  406.&'1O 
Ranlfe tlnder, B. A. FI.ke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,829 
Becorder. See lIJes.Blfe and time recorder. 
Reltl.ter. Bee Casb reltl.ter. 
Regulator. Bee Draullht regnlatcr. Electric ma-

chine regulator. Valve felfolator. 
Respirator, nasal. B. H. Guyot . • • • . • . . . • • . . . . . . • . . • . . 406,580 
Retort and muflle furnace, Ila&se &; Vacherot • . . . .  406.782 
Ribbon roll Clasp, Darby ", Chittenden . • . . • . . . • . . . •  406,517 
Rltle barrels. machine. for Ifr\Ddlng and pollsblolt. 

O. M.· Grlmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,643 
Rod. Bee FI.hlnll' rod. Llllhtnlnil rod. 
Roiling mill, R. A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.701 
Sad Iron, B. Waterman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.606 
Safe. t1reproof, Mosler '" Goldsmith . . . . . . . . . . . . . . . .  406.848 

Saw lfaUlte. H. Saunder . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406,714 
Bcale, . prlnlf. E. 11'. Bergman • • • • . . • . . . . • • • . • • • . . . . .  406.499 
Seale, .prlnlt. C. Forscbner . . . . . . . . . . . . . . . . . . . . . . . . .  406,518 
Bcrew caps. formlnll'. Sohrader '" Schmitt . . . . . . . . . .  406,479 
Screw cuttlnlf die, A. Baunder . . . . . . . . . . . . . . . . . .. . . . .  406.867 
Beal lock, C. E. Davl. (r) . . . . .  . . . .  . .. . . . .  . . . . . . . .  . . • .  .. . .  11.011 
Seal lock. O. S. Wlnan . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . 406.810 
Beat. Bee Water clooet seat. 
Secondary battery, H. E. Dey . . . . . . . . . . . . . . . . . . . . . . .  406.822 
Secondary battery, W. W. Grl.com . . . . . . . . . . . . . . . . 406.400 
Selllnif machine, J. M. O·Kelly . . . . . . . . . . . . . . . . . . . . . . 403.59:1 
Semaphore .ignal. J. W. Hancock . . . . . . . . . . . . . . .. . . 406.838 
SewIng knit fabric., trimming attachment for mn-

chines for, E. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 406,424 
Sewlnlf machine. P. A. Darracq . . . . . . . . . . . . . . . . . . . . 406.431 
BewlDg machine buttonhole attaohment. W. Wal-

lIck . . •  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.7lJ9. 406,800 
Shade roller t1xture, H • .  W. Simms . . . . . . . . . . . . . . . . . . 400.461 
Shade .upperter. window, W. B. Reynold . . . . . . . . . . 406.474 
Bhaft coupling, J. H. Hebblethwalte . . . . . . . . . . . . . . 406,838 
Shaft coupling, veblcle, W. W. Ranldn . . . . . . . . . . . 406,536 
Sh ... rs. See Prunlnlf .hears. 
Shell .. etc . •  joint for hollow. L. White . . . . . . . . . . . . . . 406.68.1 
Shoe, W. J .  Mc Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.700 
Blltnal. Bee Semaphore .Iltnal. 
Siltnal appliance. W. J. Barne . . . . . . . . . . . . . . . . . . . . . . .  406.558 
Siltnal Iilfbt, J. F. Ridenour . . . . . . . . . . . . . . . . . . . . . . . . .  406,5:19 
Blllnal or alarm transmitter and time Indicator. A.. 

J. Ream . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,700 
Bilk reeling machinery, E. W. Berrell, Jr . . . . . . . . . . . 406.5118 
Sirup for .odawater, F. L. Bmltb . . . . . . . . . . . . . . . . . . . . 406.78:1 
Skllte, J. H. Younlf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.009 
Slat fastener, A. Franz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,(,18 
Sled. bob. W. J. Blacklnton . . . . . . . . . . . . . . . . . . . . . . . . . 406.560 
Bled. coastlnlf. A. I. Gallaway . . . .  ' "  . . . . . . . . . . . . .  406.T.!3 
Bmoke consumer. G • .  McDowell . . . . . . . . . . . . . . . . . . . . . . 406,7�7 
Bolderlnlf clamp for eaTee troulfhs and .pouts, H. 

C. Atklo.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,616 
Solderlnlf macblne. .can. W. Hlpperllng . . . . . . . . . . 406,641 
Soot and spark arreoter. J. B. Z. Dumais . . • • • • . . • • .  406.7 10 

Bpark arrester, W . •  J. Ussery . . . . . . . . . . . . . . . . . . . . . . . . 406,488 
Spark conductor. E. J. Br.ndt . • . . . . . . . . . . . . . . . . . . • . .  406.1122 
SplnniDll hemp, etc., machine fur, J. F. W. Btalrs. 406.001 

Bplnnlnlt .plnl1le .opport, W. F. Draper . . . . . . . . • • . . 406,82.1 
Splnnlnlf machines, top drawing ro\l for, W. T. 

Kellolflf · . . . .. . .. . . . . . . . . . . . . . . . . . . . . . �.: . . . . . . . . . . . . . .  406.740 
BprlnjC. Bee Bed BPrinlf. Car .prlng. 
Stair rod �a.tenef, A. D. Field . .  • .. . . . . . . . . . . . . . . . . .  406,827 
Stanchloll, Z. W. Bmlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406.786 
Stand. Bee Switch .tand. 
Staple or nail extracto.r. O. Rlckolson . . . • • • • • . • . . • • 406,5S8 
Btarch. manufacturlnlf, A. Behr . . . . . . . . . . . . . . . . . . . .  406.r.IiII 
Steam engine. W. A. Vreeland . . . . . . . . . . . . . . . . . . . . .  406,607 
Bteam, generating, A. PoggendQrtr ee III • • • • . • • • • . . • 406.� 
Steamer and boiler. A. H. Btorm ... . . . . . . . . . . . . . . . . . . 406,79.1 
Steel, recarbonlzlolf, J. H. Darby . . . . . . . . . . . . . . .. . . . .  406 • ..u 
Bteeplnlt tub for steeping barley or other Ifralns. 

F. Bu.emlehl . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.486 
Btereotype Or electrotype plates, block for, H. 

Flet.ch, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40II,II28 
Btereotype plate and base. F. D. Thomason . . . . . . . 406,826 
Stopper. Bee Bottle stopper. 

Trunk, R. D. McGee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.758 
Trunk .tay or brace, W. Roemer . . . . . . . . . . . . .. . . .. . . .  406,696 
Tub. Bee Bteeplng tUb. 
Tug, bame, J. H. McKenzie . . . . . . . . . . . . . . . . . . . . ... . . .  406,529 
Turning machine, F. E. Keyes . . . . . . . . . . . . . . . . . . . . . .  406.514 
Typewriting machine, Day '" BpotJ'ord • • • • • • • • • • • • • •  4Cl6,WT 
Typewriting machine. Felt " Archibald . . . . . . . . . . .  406,49'1' 
Valve, balanced allde. J. B. Barnes . . . . . . . . . . . . . . . . .  406,55'1 
Valve. cut-olr. M. J. Heaphy . . . . . . . . . . . . . . . . . . . .. . . . . 406,44.' 
Valve gear, M. B. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,835 
Valve regulator; thermostlltlc, C. F. Sautter . • • . • . .  406.715 
Vehicle attachmeJilt. D. M. '" T. H. Parry . . . . . . . . . .  406.861 
Vehicle brake, M. C088ey . . . . .  . . . .  . . .  . . . . . . . . . . . . . . .  406,628 
Veblcles by secondary batteries, mean. for pro-

pelllog. W. W. Griscom . . . . . . . . . . . . . . . . . . . . . . . . . . 406,833 
VelOCipede, Hanson '" Fyrberg . . . . . . . . . . . . . . ... . . . . . .  406,581 
Velocipede. T. B. Jelrery . . . . . . . . . . . . . . . . . . . . . . ... . . .  406.446 
VelOCipede, A. H. Overman . . . . . . . . . . . . . . . . . . . . .. . . . .  406.461 
VelOCipede brake. A. H. Overman . . . . . . . . . . . . . . . . . .  406.462 
Velldlnlt apparatns, C. F. De Redon . . . . . . . . .  406.688, 406.634 
Ventilated pad, Hansea " Roepen . . . . . . . . . . . . . . . . . .  406,8."i7 
Violin, J .  D. Loppentlen . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406.750 
VI.e, C. A. Chandler. . . . . . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . .  406.815 
Wall •• etc., material for the treatment of, J. B. 

King. . . . • .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,586 
Wall •• moulded taclnlt for. J. Klee . . . . . . . . . . . . . . . . . .  406,448 
Wall. or other .urf80es, manufacture of material 

for covering, T. J. Palmer. . . . . . . . . . . . . . . . . . .  ... . 406,464 
Wa.h bench. E. J Whitlow . . . . . . . . . . . . . . . . . . . . . . . .  406,808 
Wasbboard., compound for the scrubblnlr au .... 

face. of, J. R. Cluxton . . . . . . . . . . . . . . . . . . . . .  . .  .... . 406.427 
Wa.hlnlf machine. J. W. Baker . . . . . . . . . . . . . . . . . . . . . .  4 ... ,,1;56 
Washing machine, I,. E. Palmer . . . . . . . . . . . . . . . . . . . . .  406,764 
Watch balance. and hair .prlnlt., apparatus for 

te.tlnlf, J. J"Oltan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  406.055 
Watch case, E. C Chappatte . . . . . . . . . . . . . . . . . . . . . . .  406,816 
Watch, .tem winding and settlnlf. G. F. Johnson., 406,518 
Wat.ch winding mechanism. W. N. Clllford . . . .. . . . . 406.700 
Water clo.et bowl, W. Scott . . . . . . . . . . . . . . . . . . . . . . . .  406.;80 
Water clo.et .eat, portable, H. H. Tlttmann . . . . .  406.004 
Water beater, J. Hacker et aI . . . . . . . . . . . . . . . . . . . .. . . .  406.727 

Water motor. H. A. 8trong . . . . . . . . . . . . . . . . . . . . . . . . .  406,1116 
Wellfhlnlt machine, grain. H. M. Fulwider . . . . . . . . .  406,722 
Well •• mean. for pinking tube, F. W. Miller . . . . . . .  406.457 

Wheel. Bee Car wheel. Metal wheel. Propeller 
wheel. . 

Wheel •• manufacture of metal, J. R. Little . . . . . . . .  406.747 
WhllBetree. B. J. Arnold . . . . . . . . . . .. . . . . . . . . .  , . . . . .  406.681 
Whistle, steam. C. D. Lynch . . . . . . . . . . . . . . . . . . . . . . . . .  406.454 
Windmill tower. C. B. Putnam . . . . . . . . . . . . . . . . . . . . . .  406.470 
Wlndml\l tower, G. Wallenbeck . . . . . . . . . . . . . . . . . . . . .  406.tr.9 
Wire drawlnlf die, H. H. Sawyer . . . . . . . . . . . . . . . . . . . . 406,671 
Wire .tretcber. W. G. Fro.t . . . . . . . . . . . . . . . . . . . . . . . . . .  406.642 
Wool. cleaning. Blnlfer '" Jndell . . . . . . . . . . . . . . . . . . . . .  406,781 
Wrench. Bee Chain wrench. Combination 

wrench. 
Wrlnlfer. Bee Mop wrinlter. 
Yarn, etc •• device for cleanlnlr, d. H. Mar.den • . • . • 406,846 

DESIGNS. 
Dish, T. Maddock . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  : 19,201 
Fiue .topper or collar, E. Ettenhelmer . . . . . . . . . . . . . . 111.195 

Glmp, G. W. Grabam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.196 
Handle for .poons, forks, etc, F. Bchmldt . . • . • . . . • . .  111.203 
Lounlfe. A. Karpen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.199 
8ad Iron handle. H. W. Bchnelder . . . . . . . . . . . . . . . . .. . . 19,204 

Sash lifts or other articles of buildera' hardware, 
ornamentation of, F. N. Perkin .. . . . . . . . . . , . . . . . . .  19,202 

Bewlng machine cover, T. Kundtz . . . . . . . . . . . . . . . . . . . . . 19.200 
Bpoon, etc., G. P. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lU,2Oa 
Stove, vapor. T. Jobn.on . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  lU,1Il8 
Water closet bowl., .urface ornamentation of, C. 

H. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,m 

TRADE M.ARKS. 
A .phaltum pavlnK block., Trinidad A.phaltum 

Block Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,805 
BeverBlfe8 and bitters for Indllfe.tlon, liquid pre

paration for u.e 88 an Injfr8dlent In, W. R. J. G. 
Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,800 

Brollze, copper. and babbitt InlfOlts and articles 
useful and omamental made therefrom, East
wood Wire Manufacturinll Company . . . . . . , . . . . .  16,'193 

Cider or cider charlfed with carbonic acid gas, fer-
ment�d, W. L. Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,799 

Dental ln.trumente, macblnery, preparations, and 
furniture. G. W. Fel . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . 16.794 

Display frame. havlng adju.table joint. for exhlb-
IUnlf wearlnlf apparel, W. A. Aiken . . . . . . . . . . . . . .  16.787 

Electric batterle., G. A. Harmount . . . . . . . . . . . . . . . . . . 16.'I9l' 
Fire extlnlful.hlnlf apparatu., chemical, Worcester . 

Fire Appliance Company . . . . . . . . . . . . . . . . . . . . .. . . .  18.8Il7 
G old paint made from gold bronze. Gerstendorfer 

Bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,'1\15, 16.798 

011 for .ewln!/; machines and IIlfht machinery, N. 
D. Btoop .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  ; . . .  · . . . . . . . 16.803 

Oil, olive, C. Ma.pero . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.!ll2 
Paint, preservinlt. Avenarlu. Gebruder . . . . . . . . . . . . .  16.18l! 
PIli. or e.sence of tar, A. Bertelli &; Cle . . . . • . . . • . . . .  16.789 

Rubber goods, ao nipples, .yrlnge8, teethlnlf rlnlt .. 
water bottles. air pillOWS, air cu.hlon .. etc., 
drulflrlstB', Tyer Rubber Company . . . . . . . . . . . . . . .  16.806 

i!alt, T. HIIll'ln '" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.798 
Whisky, Betterton '" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.'/IlO 
Wblsky, I!l. Bloek '" Bonll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.7111 
Whisky. J. M. Mackenzie '" Co . . . . . . . . . . . . . . . . . . . .. . .  JlI.801 
Whl.ky, P. J. Bulllvan . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  l8.8O' 

A PrlDted eepy of tbe specntlcatlon I&Dd drawing of 
any patent In the foregolDil lI.t will be flirnlshed from 
this ofllce for 25 cent .. In order\nlf please state the name 
ar,d nuniber of the patent desired, and remit to Monn " 
Co •• 361 Broadway. New York. 

ClLDndllLn Pat"nhl may now be obtained by the 
Inventors for any of the Inventions named In the ' fore
golnlf Il8t. provided they are .Imple. at a COlt ot S40 
each. If complicated. �he Coat will be a little more. For 
fnll Inztrnctlons addre88 Monn '" Co� 361 Broadway, 
N_ yon. other fenI;rn pateDta .... aI80 be obtained. 

Inalde Palle, each Inll8rilen • • •  7,\i nenta a line. Back p .... ench· "'lI8rtlen • • •  81 .00 IL I hle. 

The above are charlfe. per agate Illie-about eight 
words per line. Thl. Ilotice .how. the width of the l ine, 
and Is .9t In Sltate type. EnjlTllVlnlfS may head adver
tisement. at the same rate per agate line. by measure
ment, as the letter press. A dvertl.ement. mUBt be 
received at publication otJIce as early a. 'l'huraday morn
iDg to appear in lJext issue. 

U SE ADAMANT WAll PLAST ER 
AJJ��:f:.!'�b�e'i.I:,"c!'t' c�t 
�� :i��� w!te�� ��l��:�: 
t�';.�:: Il���: ';:PI�e��'i. 
any kind o f  weatber. It I. 
in general use. Licenses 
Itranted for the mixing, 
uslnlf. and selllog. Address 

ADAMANT MFll. CO, 
'7 1  E. Gen eae.. �treet. 

Syrllcul8e. N .  Y. 

I C E - H O U S E  AND REFRIGERATOR. 
DIrections and Dlmen.lons lor constrnctlo,* with one 

=��o��n?"�h:�� i���=�re r��� 
out the year at a temperature of frOm 84° to 36°. Con· 
talned ln 8c'IENT11i'lCA�I F.Rl C A N  BUP PLEMENT No. 1 H I. 
Price 10 cents. To be had at thl8 ofllcG and of all news
Geaiers. 

Screw CuI
tin, Automat lC Cro.1 
l'eed, etc. 

Catalogue 
Free 

ofaJl oUT 

H IGH EXPLOSIVES AND H I GH EX-f::'ve Pro
�

ctlles .-A paper bl] LIeut. C. E. Vrepland. 
the�I':fir��. �t�

m
�:I��:te?

f
Ro��Jt.r.°::lI�t.::If.�;:�: 

Dynllmlte. Graydon lte. the Smollanlnolr explo.lve, the 
Bnyder explosive. Gun Cotton Shens. Dynamite !"hpl\!, 
Pneumatic Guns. Contained In FCIENT r l' l C  AMERI
C A N  S{TPPLFJI[ENT, No. 074 . ! 'rlce 10 cents. 1'0 be 
had at thl. ofllce and from all newsaealer •.• 

SEBASTIAN, MAY & CO' 
lmirond. IIorew CUtting Foot &L Power 

INGERSOLL·SERGEANT 
R O C K  D R I L L C O .  
Rockltrl�:rk Place, N. Y. 

Bt�!';, <;;�r::��'ii'lrg�sMachlne& 
COal Culters. 

Diamond Core Dril ls, 
Boilers. Holst&, 

Eleetrlc Blastlnlf Batteries, 
Fuse. Wire. etc. 

Complete PlaT,t. of M lnlnlt. Tunnel
Inlf. and Quarryinlf Machinery. 

THE SUN MOTOR -A D ESORIPTION, 
�le ��K:CtfrlCB��� :�gpf:.r:,r

e hf�'\,�'I:=��\�� 
Inten.lty offhe solar heat ulil�ed for propelllng the 
pl,ton 01 the eon motor. With , t\jfnre.. COntained In 
BCIlD�Tlli'IC AlIIBBl C A N  B U P � I .EMENT. No. 803. 
Price 10 cents. To be had at this ofllce and from all 
newsdealers. 

irt$3!RINTING .PRESS 
For card.. labels. etc. Clrcnlar pre •• , 18. 
Size for .mull new.paper •• W. Rotary 
jobber. 9xl:l, $100. Do all your own print-
lnlf and adverti.lnlt. Full printed rules 
for type-setting. etc. Send 2 .tamp. for 

factory. K.E£,��"U�f 
l'3'.�

e
�I!�f�:':!1· ... :�c:, to 

BOFORS CAST STEEL GUN - BY 
Capt. O. E. Michael l •. U.ftA .-The production of JlIlU8 ' 
from unforged oppn hearth steel by the casting process. 
l'h" excel lent quallt:!' of the Ifun. produced. and their 
trpedom from blow holes. A plea for cast steel ord
nance. Contained In SCI E N 'l lFlC A M ERICAN Bup
PLEMENT. No. 06:1. Prfce 10 cents. �'o be bad at thl. 
ofllce and from all newsdpalers. 

Stored E n e rgy 
ACC U M U LATO RS for Electric LilthtJn.iI: and 

Street Car Propnl.1On. ·  
ELEUTRWA I.  A CCUMU I.A T l l lt COltU'AN Y  

Ne. 44 Breadway, New Yerk City. 

Edco Syste m .  
c��r�:�,��

c
�re�l::�

h
�r���I�I':.':.�'Th!:'�f;Te.t

B
!:-,edetm��· 

experl-nced ElectriC M otor Co. In t h e  world. 
THE EI.EC·I'RO D YN A MI C  COIUPANY, 

N •• 2:M- C!uter St • •  Phlladel»hi., · PAl' 

© 1889 SCIENTIFIC AMERICAN, INC



-

.A Great Bepo8Uory of Practical antl 
Scie" tljI,c Information. 

One of the lI'uUut, l1're8heBt, and MOlt V� H/IIIIdbookB 
of the Age. Ind�able to E"ery Proctical Man. 

1ST C> �  �E.A.:K>Y". 
P rice 52.00. 

Free of Postage to any Address In the World. 

TAl TI�Ana-�Almi�,l nlCli�t Book : 
Lac:'�t':;:��f 1�;�:i"anT.h.!'��g.tR��:%iSi>����'!�l\,��� 
�
h
���,\.;r::a1��f�d������

lr 
K�tt'!::rg;:letf¥!!,�

t
:�� 

Y:�:�n�
f R��e�� i�:�Ie;te����ri';;g���te

Mt.l:U�I���S�� 
�I��a

: Ji �;����: 1.��.�t:� ��':�I��IH�'W�\i\�'\.r:� 
D. (�eid.), Secretary of the Franklin Institute, Pblla
delphia, author of " Galvanoplastlc Manipulation •. " II· 
���rgg��:g��':l���a�I�� rii�W'�I;h��c��G��::� 
ed. containing an Immense amount and a great variety 
of matter. 

Price $2.00, free of postage to awy address . in t/ul W<>rld. 
17" A circular of 32 pages slwwi'll{l the fuU Table oJ Oont<mts of thiJJ important Book. Bent by ma,' :free 0/ postage to 

an1l one in an1l part of tile Warld who will furwl,sh his ad
dr .... 

H E N R Y  CA R E Y B A I R D  &. CO.,  
INDUSTRIAl. PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Walnnt St .. Plliladelphia, Pa .. U. S. A .  

ARCHITECTURAL BOOKS. 
Useful , Beautiful , and Cheap , 

'1'0 any person about to erect a dwelling house or .ta-
• ble, either In the country or city. or any builder wishing 
to examine the latest and best plaus for a church. school 
house. club house, or any other public building of high 
or low cost. should procure a c01"plete set of the ARCHI
TECTS' AND BUILDERS' EDI1: ION of tbp. SCIENTIFIO 
AXF.llICAN. 

The Information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
lind tbe work suggesti ve and most useful. They contain 
colored plates of the elevation. plan. and detail draw
lugs of almost every ciao. of bulldlnll. with speclllca
tlon a"d approximate cost. 

Four bound vol umes are now ready and may be ob
tained, by mail, direct from the publishers or from any 
newsdealer. PrIce, '2.00 a volUme. Stitched In paper 
covers. Subscrlptlon price, per annum, $2.00. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway. New York. 

DRY AIR REFRIGERATING MACHINE. 
Descrlptiou of Hall's Improved horizoutal dry airrefrlg_ 
erator, designed to deliver about 10,000 cubic feet Of cold air per hour, when running at a speed of 100 revolu. 
tlons per minute, and capable of reducing the tempera. ture of 90' above to 50' below zero. With live figure

:3 ��:���.��r��
e
ot:t!':!�o�:e.ap��::;'�n SCIENTIFIC AMERICAN  SUPPLEMENT, No. �8S. Price 

10 centB. fo be had � this 01llce and from all new .. dealers. 

J tieutifit �mtritau. 
WEITMYER PATENT .URNACB. BOILERS OF ETERY D£8CJUPTJON • IDE AUTOMATIC ENeINEa. Trudoa ud p.rtaille brlaes. 
�STmA.::M: R.OA.D R.oLLm:a..S. 

ManufrGtured by fOUNDRY & M ACHINE DEPT., Harrisburg, Pa. ,  U. S. A .  

ROB R OY L I N E N  H O S E  

61  

O. K. COnON ; Mill HOSE & M ILL SU PPLIES, pr:;���a�"o.f�� f:��,:���f!:,':tlllg\.�.��!.':;'::':I<:.i 
OFFICE, U. S. AnMY, Nashville, 'llenn . •  July 5. 1881t
Sealed proposals, in trIplicate, wiIJ be received at this 

BOSTON WOVEN HOSE CO. 
234 Devonllhlre Street, B08tOB. 

222 Lake Street, Cblca,o. 

PAINT YOUR ROOFS 

?,:
c
�oWe�!d��' �;,J�����:Y f.f,;Uf����Jft?;,.f��dBC��: 

struction of Stone Abutment at Dam No. I, Cumberland 
River, near Nashville, Tennessee. Bidder& are invited 
to be present at openinlZ of the bids. 'l.'he United States reserves the nJ,!ht to reject any and 811 propo!'als. The attention of bidderf' iR Invited to the A cts of Congress approved February 26. 1885. and F'ebruary 23. 1887, vol. 28, 
���it1::it:;:8

d 
a��· bi!nfai�r��4. f�:a�����saj� �i{'b� furnished 0'J �W�i�li:lt'l�\��i.u:,�f.:COI. of Engineers. 

FinED WITH FILMS. 

THl lI lU PUT 
A Miniature Detective Camera. 

Make. a Plctul'e two and 
a half inches square. 

With Dixon's Slllca.Graphlte Paint. It will U.e. transparent films. which are lighter. qwicker, ana 
more compact than Ir!lass plates. 

OIL WELL SUPPLY CO. Ltd .  
9 1  & 9 Z  W A'rER STREET, 

Pl tt"bu " gll ,  i'a.,  
M auufacturers of everything needed for 
A.�T:':.:EA.1'8' ,......:liJLL. 
for either Gas, Oil, Water, or Mineral 

Tests, Botlers, Engines, Pipe, 
cI�fg��t�

r���oiu
o
e�

l
:rr;�· 'U�I!!t lists and discount sheets � on reauest. 

2nd �.MACH INERY J� 
N. Y. Mach'y Depot, Bridge Store 16, P'rankfort St., N.Y. 

cover two or three times more surface and last four or 
live times longer than any other paint. Not a1i'ected 
by heat or cold or acids. Send for circular. 

JOS. DIXON CRUCIBLE CO. , Jersey City, N .  J .  

KEEP COOL ! 
C L A RK'S 

Light . Running Ventilating 
:IP.A.1ST&. 

Adapted for Ventilating and Dry
ing of every description. 

Catalogue free. 
GEO. P. CLARK, 

Box L, Windsor Loco, CO.nn. 

R. ENSSEI.AER POLYTECHNIC IN�TJ. 
nceri ZV�ItJSe3YSt�e..� 'N� =t ��n": r.,�� 
'l'he 'WelCister for 1889 contalus list of graduate. for 36 
yea.rs. with their positions ; u.lso course of study, re-
fi�l���t

n
a�l:funri�

m
�,:;

o
ge �Yfa-::r::d e,:;. tb�rr
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�
i
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Address DAVID M. GREENE, Director. 
Va. n •• ell'" Pat. l .. oolle Pulley 4lller 
HA S Highet!t IudorsementB, 

EnViable Reputatlou, 
Selentillc Pedigree. 

A two years' test by conservative 
manufacturers of national reputa
tion bas shown It to be the onIlI per-
=. ��,:r rea�a�ler.,�� 
�r�nf)��taI.r-¥:J�m�����I, O. 

H A N  C E R S PROG RESS MAOH J N E  W'ORKS' I CHES' .A.. &; p. :eE.O"V'VN. CLU T  • 44' Park. Pl.ace. 1ST. "Y. 

Ntne dozen films weip;h eight (mAces and occupy the 
���:r:i; L���, �o

��ub�:\l�'ders�'J��zi:Tif��: 1:1 Jh� 
Kits, and Pocket Ruby Lamp, 

82 6 . 0 0. 
lllustrated Book of Instruction with each. 

E .  " H .  T. A N T H O N Y " CO. 
li D 1  Bl'oadway, New YO I·k. 

More than 45 years established in this line of business . 

Perforated Leather Belting 
For A L I .  !Swift Running Machinery. 

IE.REN & CO" Manufacturers, 
45-5\ Ferry St., New York, 

86 .J<'edernl Street. 
.Buston. 

q ••• iiiliiil •• 226 No. 3d Street, 
Philadelphia. 46 S. Canal Street, PATENTED MAY 22, 1888. Chicago. 

ELECTR ICAL ENG IN E ERS Send to Amel'lcan Watch Tool Co., Wal
tham. Mass., for Circular ot No. 3 Bench Lathe. 
A Screw Cutting Lathe 32 in. by 7 In. swing. 

A S8 EST 0 S ::-!�:in�:,I�h�a��r�Js�I�: M The CHALM E R S- S P E N CE CO., Mfra. 
4 1 9.42li 8tll !Stl'eet, East lUvel', N. Y .  

O N  VA RI ABLE LOA D .  INTERNAL 

¥ti����n. an
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E2��c:�� e����,:;,�rs�' d�t�: 

mine the character of the Internal friction of el!glnes, 
withont condensers. and the metbod of its variation. 
with the variation of the usual conditions of operation. 
With 11 figures. Contained In SCI"NTIl'W AMElt lCAN 
����I::t't?th�0�ffi���:31r�;;'!il ::�":d��l':��s 
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W 0 R K I N G M O O  E L S & L IGHT MACH IN ERY.  I NVENT IONS  D EVE L O P E D .  S e n d  fo r M ode l  C i rcu lar. J ones Bros.  E Co. ,  C in 't i , 0 ,  
The Paris Exposition··lllustrated. 

The ScmNTIFIC AMERICAN SUPPLEMEMT will for Horne months to come contain 'illustra.tions of the buildings and the most intereslin,g objects to be seen at the 
��:\�'��r;z!ii�������

n 
�Rr�e�::ln:r�:l

e
��:*��:�c AMERICAN SUPPLEl\'IENT wfIl ndd an interestin2 and ' useful feature to the publication. and subscribers to the regular edition of the SCIENTIFIC AMERIC' AN. who are not pat,rons of the SCIENTIFIC AMERICAN 8UPPLEMlCNT, are advised to have their nam� enrolled on the SUPPLE-
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M U N N  &; UO., 361 B " oadway, New YOl'k. 
2 to  lO H. P. 

:ieoaom7. RellabUlt7, 
_pllelt,.. SaretT. 

The MOTOR of 19th CENTURY. 
#:t ��:f�� 1::: ck�'Jg 1roi1e�� 
No �'Ire ! No Steam ! No Ashes ! 
No Gauges ! No, ED�ineer ! A per
fectly safe Motor for all places and 
purposes. Cost of operatWn about one cent an hour to each indicated horse 
power. ]for Circulars. etc •• address 

Charter Gas Engine CO, 
P. O. Box 148. Sterling, Ill. 

:D4 0TO�&. 
l'he most efticient and economi
csl means of obtaining from one-
:�:!�J: ll�

e
�o�g:

s
:.�?�

er
d��� 

t.he greatest amount of work with 
the use of t.he smallest stream 
01 water. specially adapted for 
running cheaply H.nd efticienUy. 
Printing Presses, Elevators. 
Church Orl'ans, Co1i'ee Mill., 
Sewing Machines, Lathes, Den
tal Contrivances. snd in fact, 
anYlr����'�m���hll���raulle Street. Bingbllmtoll, N .  Y. 

P U LLEYS Cheapest, J.ightest. and Best. Made by 
. • Hardwood Split P. Co .. Menasha, Wis. 

PERFECJ;WSPA.!!� I t E 
Tbe Koch Patent I!'lle, for preservln.r newspapers, Mag_ 
azines. and pamphlets, has been re"""tly Improved and price reduced. Subscribers to the SCIENTI .. IC AMER I
CAN and SCIE"TIIIIC AM ERICAN SUPPLEM 'NT can be 
s'll.P lled for the low price of $1 .60 by mall, or $1.25 at the 
!? s8rE'lfT�WrC

p
arJ'ER16"tv., ��·�li.

ide
��:rg��� 

every one who wishes to preserve the paper. Addres. 
M V N  N '&: CO .. Publishers SCIENTIFIO AlIBRICAN. 

THE PENNA. DIAMOND DRJLL & MFG. CO. 
I I i RDS UORO, I>A., Builder. of High CIa .. 
Steam En.rines. Diamond Drilling aud General 
Machinery. Flour Mill Roll. Ground and Grooved. 

M ODERN S M OK I N G  P I P E S  
H \ ;  S C H R A M M  C A M D E N  N . 0 

USEFUL BOOKS. 
,M.anufacturers. Agnculturists, Chemists. Engineer!. Me

chaniCS, Builders. men of leisure, and prQf6HsioDal 
men, of all classes. need good books in the line of 
their respective callings. Our post oftice department 
permit. the transmis.lon of books through the mall. 
at very small cost. A comprehensive catalogue of 
useful books by ditferent authors. on more than 6fty 
di1i'erent subjects. bas recently been published for 
free circulation at the office of this paper. Subject ... 
classified with names of author. Persons desiring 
a copy, have only to ask for It. and It. will be mailed 
to them. Address. 
M V N N  &: U O  • •  361 IIroadwRY, New York. 

WATCH CLEANING AND REPAIR· 
Ing.-A valuable and practical paper, fun of useful sug. 
gestions. ContaIned. in t':iOlENTI.I!'IO AMERICAN SUPPLro ... 
MENT, No. 664. Price 10 cents. To. be had at thiB 
01llce Bnd from all newsdealers. pENSIONS 880, 000,000 for 801· dlers. SaIlors, their widows or parents. PIIlISJONS IlIC1UllDD. Discharge. procured. rrNopeuslon, NO.rU. Latestlaw, _ph. leUree l PATBIC][ O'F� Att'y,Washlugton,D. O. 

FORE IGN PATENTS TO BUSINESS MEN. 
The value Qf the SCIENTIFIC AMERICAN as an adver .. 

THEIR COaT REDUCED tising medium cannot b e  overe8timated. �ts . .  circulation 
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Tbe expenses attending the procuring of patents 10  
most foreign countries havlnll beeu conslderabl:r re
duced the ob.t.aclo of cost Is no longer In the way of a 
arge proportion of our Inventors patentmg their Inven. 
tlons abroad. 

C "  N ,\ U .\ .-The coot ot a patent In Canada Is even 
less than the cost of a United States patent. aud the 

former tooludes the Provmces of Ontario, Quebec, New 
Bruuswlck, Nova Scotia, British Columbia, and Manl. 
toba. 

The number of our patentees who avail themselves of 
the cheap aud easy method now o1i'ered for Obtaining 
patenta In Cauada Is very large, and Is steadlly Increas· 
ing. 

EN (H • .  \ N D.-The new EngUsh law, which went Inte 
torce on Jan. 1st. 1885, enab·es parties to secure patents 
In Great Britain flU very moderate terms. ABr\tlsh pa. 
tent Inclndes England, Scotland, Wales, Ireland and tbe 
llhaunel Islands. Great BrltBln Is tbe Itcknowiedged 
lIuanclal and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
inventloB is likely to realize as much for the pateotee 
110 J<:rurlano as his United States patent produces for 
him at home . and the smail cost now reuders It possible 
for almost every patentee In this countr:r to secure a pa
tent In Great Brltaln. where hi. rights are as well pro. 
jected as In the UnIted StBtes. 

OTHEIl C O IJ N 'I' lt I ";S.-Pateuts are also obtalued 
ou very reasonable term. In France. Belgium, flermauy, 
Au-tria, Ru88la. Itaiy. 8pllin (the latter Includes Cuba 
auo ail the other Spanish Colonies). Brazil, British India 
Australia. and the other British Co'onle8. 

An experience Of lI'ORTY years has enabled the 
publishers Of l'HE SCIENTIFIC A>I EltIOA.N to establish 

oompetent nnd trustworthy _"lcles In all the principal 
foreign countries. and It has always been th"ir aim to 
have the business of their cl!ents promptly and proper. 
Iy done and their InterestB faUhfully guarded. 

A pamphlet containing a synopsis 01 the patent laws 
ot all countries. Including the cost for each, and othe 
Information useful to persoDS contemplatmg the pro· 
curilUl of patents sbroad. lD&y be had on app lication to 
this 01llce. 

MIJ N N  &: ( ' 0  .. Editors and Proprietors of THE SCI. 
RNTIFIC AMERICAN, oqrdlally Invite all persoos desiring 
auy Information re'atlve to patents, or the relCistry of 
trade-marks. In this country or abroad. to call at their 
omces. 381. Broadway. EIamlnatloo of InTentlons, oou. 
sultatlon, and adViee free. Inquiries by mail promptly 
aDSwered. 

Alldrel!ll, MUNN & CO .. 
Publishers Bnd Patent Sollclton, 

361 Broad_y, New York. 
BRANCH OFI'ICBS : No. 622 and 624, F Street, Pacillo BUilding, near 7th Street, Washington, D. O. 

rieB. and is read in all the principal Hbraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTIFIC AMERICAN. And do not 
let the adverUsin¥ agent intluence you to substitute 
some other paper for the 8C'IENTIFIC A MERICAN. when 
selecting a list of publications in WIllen you oecute It is for your interest to advertise. This is frequently done. 
for the reason taat tae ft,Jlent gets a 1arger eommi881On 
from the papers havinjiZ a sml:LJI Circulation tl:uw. is aHow .. 
ed on the SCIENTI .. IC AMERICAN. 

li'or rates see top of first column of tbis page, or ad. 
dreaa MUNN &: CO ..  PUbJi811"rIJ, 

361 BroadwaJ'. New Yo,·I, . 

MINERAl: 
lW00J.: 

A S  A LINING 
In WALLS and l<'I�OORS for pre. 
venting escape of warmth and 
t!l�E

d��denW-e�i:;�eillr:::!p�t Wool Co., Ul evelaud, Ohio. 

AN EW �;rALOC UE 
VALU A B L E  P A P ER S  

Contained in SCIF.NTIFIC AMERICAN SUPPJ ... EAlENT, -sent 
free o&. 'i'rN� � 't�{,�d��is'nrond\Vay, New York. 

B A R R E L  M A tlll I NERY. 
E, &; II. HI lUI F.8, 

Bu .... ALO. N. Y. 
TH ERMO · MAGN ETIC GENERA1'OR 
and Motor.-Descriptlon of an apparatus devl.ed by 
Mr. Menges for the purpose of I'enerating electricity by 
the direct conversion of beat. or by a more direct con ... 
version than that of an ordinary dynamo. With jj fig •. 
ures. Conhined in SCIENTIFIC AMF.RICAN SUPPLE
MENT. No. 63:1. Price 10 cents. Tobe had atthls 01llce 
and from ail newsdealers. 

T� S cientlfic A merican 
PUBLICATIONS FOR 1 889. 

--0-
The prices of the di1i'erent publications In the United 

States, Canada, and Mextco are as follows ; 
RATES BY MAIL. 

Tbe ScientifiC American (weekly), one year • $3.00 
The SCientilic American Supplement (weekly), one 

year. • . . . . • • . . • 5.00 
The ScientifiC American, Export Edition (mouthly) 

one year. . . . , . . . • . 5.00 
The Scientific American, A rchitects aud Builders 

Edition (monthly). one vear. . . • • • 2.60 
COMBINED RATES. 

The SCIentific AmerIcan and Supplement, . ,7.00 
The ScientifiC American and Archite.cts and BnUd_ 

T H E  BOOKW A L T E R  STE E L  A N D  I R O N  CO. 
ers Edition, . • 0.00 

The Scientific American, Supplement, and Archl. tecto and Hullders Edition. . • . . , 9,00 Proportionate Rates far SIa; Months. 
This luclude. postRlle, which we pay. Relllit by POstal 

or UPJ"4II8R money order. OT draft to order of 
BUNN &: CO .. ;'61 Broadw&),. New Y ..... · 

© 1889 SCIENTIFIC AMERICAN, INC
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In81de Palre. eRel. in8ertion _ _ _  ":l cents a line. Bllck Pllce, ench i nsertion _ _ _  81 .UU a Une. 
The above are charl<es per agate Ime-about eight �ords per line. 'rhis notice shows the width of the line, and is set in Rl{ate type. Engravings may head advertisements at the same rate per �ate line. by measurement, 8S the letter press. Advertisements must be received at publication office 8S early as Thursday morning to appear in next Issue. 

RI D E  CYC LES I 
VICTORS ARE BEST I 

BlcrcIes, TriCycles, and Safeties. 
Send for free illustrated 

Catalogue. 
Overman Wheel Co., Makers, 

BOSTON, MASS. 

. " 
JAMES B. EAD8.-A� ACCOUNT OF 
the life and labors of thI. eminent enllineer. With a 
portrait. Contained in SCiENTIFIC AHERUlAN SUPPLE
MENT. No. �9�. I'rice 10 cent& To be bad at this 
omce and from all newsdealers. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary, 
Pqrtable and Semi-Portable. 

8 to 18 HONe Po .. .,... 
nlustrated Pamphlet. Free. Addreu 

A M ES LEFFEL &. CO. 
SPBINGFIELD, 01110, 

or 1 1 0  Liberty St., New York 

OFFEIU 
This cut is exaCt size' of our 660. 

steel, 2 blade. warranted 
Our prodUction, \lOll doz. 

monthly. Price to 
new costomen!l, for 

. 
�;�.

I
.
t
E

'
f&O;�ld. 

Blades made on 
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Send for 64 
page free illustrated 

TOLEDO, OBIO. 

AN N O U N C E M E N T ! 
Improved methods and special tools mRke It possible 

for us to manufacture Elevators, to be operated from 
line of shafting, at a largely reduced cost. 

Purchasers desiring a safe and reliable Elevator, 
which has stood the test of 31 years' use, should apply 
to us for an estimate.. 

All our Elevator machinery i8 made of the very bll8t 
materials. and by skilled workmen. 

Also manufacturers of Hydraulic P ..... enger and Freight Elbv�rss. BROTHERS & CO .. ' 3S Pal'k Row. New Y.rl •• 

[J UL Y 27, I88<)� 

COMPTOMErER 
'A(L AR I TMETH I CAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u s  i n g the Complometer. 
S a v e s 40 per cent. of time. 
Entire relief from mental strain 
Adapted to all commercial and 
scientific computations. Send 
for ci rcu lar. FELT & TARRANT MFG. CO., 62·56 I l linois St. Chicago 

HIGH - GRADE ONLY. Scientific 8m!! CatalOgue 
CO L U M B I A 

Bicycles, Tricycles, 
Tandems, Safeties. 

Catalocne free. POPE MFG. CO., Boston, New York, Chicago. 

THE KODAK CAMERA 
Mak"" 1 00 III"tantnneou" 

Pictures by .Biml.ly pressing a 
button. Anybody caD use it who 
can wind a watch. No fop-using. 
No tripod. Rapid Rectilinear 

L e n  s .  Photogra/3is 
:e°ri�� i�bJ�2;:: n 

of Lab.r 
finish 

JENKINS' AUTOMATIC AI R VALVE 
We do away with the expan

&ion of metal, and depend on 
an expansible elastic, plug of 
Jenkins Packing, made special
ly -for the purpose, thus insur ... 
Ing a perfect seat. 

PRICl!:!I, Pfll 1)OZE1<. - _  
Finished &; Nickel Plated. $7.50 
Drip Cups for same. - - 2;00 

JEN K I N S BItOS., 71 John St •• N. Y.; - l05 Milk St . •  
�n; 21 North �., l'bYJl-; 54 Dearborn St •• Chicago. 

SUM M E R  COOKINg 
F
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The Arnold Automatic Steam Cooker. 
A novel invention of great merit, in 

which anybodty can cook a whole meal 
over one flame without attention or 
danger of spoiling. Prices. $1.50 to $6. 

Colfee Cookers. Urns. and Milk Ster
ilizers on same principle. 

Wilmot Castle & (10 .. 
Itochester. N·. Y. 

THE PHON OGRAPH.- ·A DETAILED 
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ing.. Contained In SCIENTIFIO AMERIO�N SUPPLE
MENT, No. 632. Price 10 cents. '1.'0 be had at this 
omce and from aU newsdealers. . 

Oil E N a I N ES.  
}I�or Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpen
ters

\
Mechanics. I to 8 H. P. },'ue , Kerosene. No dUllt. Automatic in fllel and water 

supply. Illustrated Cata
l'lgue. free. See ill ustrated 
notice in Sci. Am. AUl<. U88S. 

ENGINE CO. 

PNEUMATIC DYNAMITE TURPEDO 
Uun.-An exhaustive account of th is new weapon and 
of th.e experiments made with It ; along with a descrip-
�?lh :��!��br:!�'tn�� � 8�n'����lg�D:�!��I�'M�
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PLEMENT, No. �9a. Price 10 cents. To be had at this 
omce and from all newsdealers. 

PA T E N TS.  
M ESSRS. MUNN & CO., in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex .. 
amine improvements, and to act as Solie-itors of Patents 
for Inventors. 

In this line of business they have had forlJu-two yea .... experience. and now have unequaled facilOties for the 
preparation of Patent Drawings, �pecificl:LtionB, and the 
prosecution of Applications for Patents in the Unit.ed 
8tat� C'J8.Dada. and ,,'oreign Countries. Messrs. Munn & 
�r W��::,
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on Infringements of Patents. All business intrusted to 
them Is done with.special care and promptness, on very 
reasonable terms. 

A ,Pamphlet sent free of charlie, on application. con
�IDlng full informRtion about Patents and how to pro
cure them ; '  directions coneerning Labels, Copyrights, 
!:::
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t.ent8, etc. 

We also send. free o! cha�. a Synopsis of Foreign Pa
tent Laws, showing the cost and method of becur!ng 
patents In aU the principal coontries of the world. 

M.UNN "" CO., So)"c�'or. ot· PaCen'., 
801. Broadway, New York. 

BR A NCH OFFICBS.-No. 623' and tI'M F Street, Pa
eIIIc Bulldlog, near 7th Street, Washington, l,l. C. 

RECENTL Y  PUIJI ,ISHED. 
In��o��: ;:��r'l,ut1��Jn�lg&��:�t �(�M:.li��· WW?g� 
mailed tree to any address on application. 

MUNN & CO., Publishers ScientifiC American, 
361 Broadway, N ew Yo t·k. 

TYPEWRITERS 
Send for New IIInstrated CatalOlflle describing all Ma

chines. Largest stock in AmeriCa. 
New or Second - hand Typewriters of all makes. 

Machines Benwf in any part of·the cowntry. Supplies In 
abundllOce • .  Prices the lowest. 

BRIDGE CONSTRUCTION, DEVEL

�'h'P.��� o�fi�J':fte�n���f�fbXd �0��tn�
g

�f6v��: tlces o'l some remarkable historic �ridges. Contained in 8CI I�NTI1!'IO AMI�RICAN SUPPLEMENT. No. 63'7. I'rlce 10 cents. To be had at this omce and from all newsdealers. 

SAWS Wanted 50,000 Sawyers SAWS a n d  J.Aumbermen t o  

A send ns their full address for a copy of Bm- A erson's rr Book of SA WS. We are first 
to Introduce NATURAL GAS for heating and 

W
tempering Saw. with wonderful elfect up-

w on improving their quality and toughness, enabltnJ( us to reduce_ prices. Address S E1UERSON ,  SMI'I'H & CO. (Ltd.), S Beaver Falls, Po,. 

NATION A L TYPEWRi'l'ER EXCHA NGE, . INV;uir'fORS RJld otners desiri;,J new srtioles mMufac-
1 6 1  La Sll.Ue I!n..eet, £1ltlcnao; 11 1 .  ' ture4 inil lnttodnced,address P,O. Box.Il6, CleyebjId, O. ': i� .. - , . 

" .  , ' '��'", ."..i,_ ,�. ,�/ 

t: HARRISON CONVEYOR !' AI�::I' m5iiVEi ua!'L.r6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Sem,&c. .. �. I BORDEN, SELLECK & CO" {��'�':,rsJChica�o, IlL 

CU T'LER D E  S K  B E S T  I N  T H E W O R L D ,  
J � • A �� ;�ft6 . �  yS, S �, A 

It?tY.JOHJjf 
Atlofftl& 

STEAM PACKING 
Boiler Coverhlgs, MiUboard, Roofing, • Building Felt, Liquid Paints, .  Etc. DESCRIPTIVE PRICE LlSF AND SAMPLES SENT PRat. 
H. W. JOHNS MFG. CO., 87 Malden Lane. N. Y. 

THE AMEnI�AI BELL TELEPH�IB ��. 
95 M I LK ST" BOSTON ,  MA�S. 

Address JOnN A.· ROEBLING 'S SONS, Mannfactur
ers. Trenton, N. J . •  or U7 Liberty Street; New York. 

Wheels and Rope for conveYing power long distances. 
Send for circular. -

JUST <>UT I 
ALUMINUM · STE E L  HACK SAW. 

Frame and 1 doz. blades, $2 ;  Blades per doz" 8.lnch, $1, 
by mall upon receipt of price. Hard but not brittle. 
CRESCEN T lU FG. CO., C I,EVELAND, O. 

New catalogue of Engineers' Specialties. 

Barnes' Foot-Power Machinery 
Complete outfits for Actual Worksnop 
Business. A customer says : .. Consid
eriJ;1g its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
as If I had been walking around." Descril>tlve Price List F·ree. 

W. F. '" JOHN BARNES CO .• 1999 RUBY ST .• Rockford. In. 

MANUFACTURE OF GUNPOWDER. 
-A description. by Mr. F. H. Robinson, of the process 
of manufacturing gunpowder. followed by a paper by 
Mr. J. W. Red way, giving, a summary of results concern ... 
lng the explosion 01 powder and the chemical IIction 
that occurs during the process. Contained In SCIENTIFIC 
AMKIUI'A" 8UPPI.E'I""T. No. 674. I'rice 10 cents. To 
be had Itt thIs office and from all new,dealers. 

M A DE W·I T H  B O l L I  N O  W AT E R. 

E P P S ' S  
C RATEFUL-CO M FORTI N C  

C O - C O A  
M A D E  W ITH B O I L I N O  M I L K .  

ELECTRO MOTOR. SIMPLE. H O W  T O  
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:: �e��':'����� 
amateurs to make a motor which Il)lght be driven with 
advantage by a currfmt derived from a battery, and 
which would have sumclent power to ope1'l!te a foot 
lathe or any machin� requiring not- over one Djan power. 
W ith l1 11gures. Contaioed in �CiEN2IFJC AlIJEItlCAN 
SUPPL�M�NT. No. 6 1 1 .  I'rice tit oeMs. To be had at 
this umce and from all new8dea1erB. -

K EY S EATI NI lll achh."s n n d  2 0 "  0.·11 18. 
W. P. DA VIS, Rochester, N. Y. 
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ESTA BLISH ED lS46. 

Tbe 1II08t POp alar Seleatille Paper la the W.rld. 
Only 8:s.00 a Year, inclndlnc Po.tace. WeekI,.. :i!l Number" a Year. 

This WidelY cl ren l n l ed and splendidly Illustrated 
paper Is published weekly. Every number contains sIX, 
teen pages of useful information and a large Bumber ot 
original engravings of new invent10DS and discoveries, 
representing Engineering Work.st Steam M achinery. 
New Inventions. Novelties in Mechallics. Manufuctures, 
Chemistry, Jj;lectricity. Telegrapby. Pbotography, Archi
tecture. A gricnlture. Horticulture, NatUral History, etc. 
Complete List of Patents each week. 

Terms of Subscrlption .-one copy of the SCl¥N
TIFIC AMERICAN will be sent for one year-ft/ numbers
postage prepaid. to any subscrIber In the United States' 
or Canada, on receipt of tlnee dol lnrM by the pnb� 
lishers ; six months, $1.50 ; three months. $1.00. ,�I.�.:;:;;speclal l\RteJ II>! several namea, RJld to PJls� M� Write for, p&rtlcuIars. - .  ., . . 

Tbe safest way to remit is. by Postal Order. Draft,,:pr 
Express Money Ord..... Mon"y carefully pl"ced � 
of envelopes, securely, sealed, and correctly addressed,. 
seldom goes astray, but 18 at the sender's risk. Ad-: 
dress all letters and make aU orders, drafts, etc., pay· 
able to 

36 1 B roadway, N ew York. 
• 

T' � :m  
Scientific American Supplement. 
This Is a separate and distinct publication ffOnt 

TH E SCIENTIFIC AME RICA N. but Is unIform therewi�b' 
in Size, every number containing sixteen large pages ful( 
of engravings. many of wblch are taken from foreigu·· 
papers. and accompanied with translated descriptions. 
THE SCI.NTIFIC AM ERICAN SUPPLEM.NT Is publlsbed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinaipal departments of Science and the 
Useful Arts, embracing Biology, GeclolO', MlneralolO', 
Natural History, Geo"raphy, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat. Mechanical Engl' 
neering. Steam and Railway Engineering, M ining. 
Ship Building. Marine Engineering, Photogrnphy,
Technology, Manufacturing IndustrIes. Sanitary En, 
gin�ering, Agriculture, Horticulture, Domestlc EconOt 
my, Biography, Medicine. etc. A vast amount of fresh 
and valuable information obtainable in no other pub. 
IIcation. 

The most important Engineering Works, �I echanlsms. 
and Manufactures at home and abro&d are illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMIINT for the United States and 
Canada, �.UO a year, or one copy of the SCIENTIFIC AlIJ
iCltICAN and one copy of the SUPPLEM�NT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order. or check. 

IU U N N  &i. e  .. , 361 Broadway, N.  Y • •  
Poblishers SCIIINTIFIC A1IlEItICAN. 

• 

Building Edition. 
� ,  THE SCIENTIFIC AMjClUCAN ARCHITECTS' AND 

BUILDERS' EDITION 18 �l1ed monthly. $2.00 a year. 
Single copies. 25 cents. J"Ol'ty large quarto pages, equal 
to about two h undred ordinary book )JIlI(es ; forming a 
large and splendid ll'l":cazlne of "rchltectur", rich
ly' adorned with elegant plates im colors. and with other 
tine engravings ; lIlu8trating the most Interesting ex. 
amples of modern Architectnrul Construction and 
allied subjects. . 

A special feature is the presentation In each number 
of a variety of the lat�st and best plans for private retll
dences. City and country, including tho.e of very mod
erate cost as well as the more expensive. Drawings tn 
perspective and In color are given, togetber with full 
Plans. SpeCifications, Sheets of DetailS, Estimates, �tc. 

The elegance and cheapness of this lD�nlficent work 
have won for It the I,nrlleMt Clrculnt i on of any 
Arehltecmral publication In the world. Sold by all 
newsdealers. '2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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