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our coast defense fully adequate to the demands of 
BY LlIIUTENANT F. J. DRAKE. U.S.N. the new navy. 

The first sea-going torpedo boat constructed for the The accompanying plate shows plan and longitudi

United States navy was launched from the yard of the nal sectional view of hull, and transverse sl'lctions at 

Herrelihoff Manufacturing Company, at Bristol. R. 1., five different points, giving the location of water-tight 

on January 23. A description of the material of compartments, boilers, engines, auxiliaries, ejectors, 

which the hull and machinery are composed, and a dynamos, launching tubes, and other fittings to be de

general outline of the internal fittings and armament, . scribed. 

will give the public at large some iciea of the require- All material entering into the construction of the 

ments which surround the building of a modern sea- hull and machinery was subjected to the standard gO\" 

going torpedo boat having the highest possible speed. ernment tests. The frames, shell plating, and all bulk-

The specifications for building this boat were issued heads are composed of galvanized steel. 

by the Bureau of Ordnance, under whose able direc- !:lome important data have been obtained relative to 

tion the present torpedo system of our nav.y was ill- the effect produced upon plates and frames of ten 

augurated and is now being developed into an arm of pounds per square foot and under, from galvanizing, 

[Ia.oo A YEAR. 
WOKLY. 

the record of which will be published later in the 
SCIENTIFIC AMERICAN SUPPLEMENT. 

The following ai-e the principal dimensions of the 
boat: 

Length between perpendiculars . . . . . . . . .•. . . . . .  137'5 feet. 
Breadth at L. W. plane (moulded)............. 14'10 .. 

Breadth extreme . . . . . . . .  , ...... '... ........... 15'06 .. 
Depth of hold... . . . . ........ ... ............. 9'21 " 

Draught (ordinary) . . . . . . . . . . . . ,...... ...... 4'1iO " 
Displacement In tons (2.240 pounds), , , , , , , . . . • 91'34, .. 

Tons per inch Immersion at L. W. P . . . . ... . . . 8'00 " 
Moment to alter trIm one inch at L. W. P. . .  18'SI foot ton8. 

Area of midship section. . . . , . ........... ... 42'00 square feet. 
Area of L. W. P . . . . . , .. , .................. ' .. 1297'89 

.. 

Center of �avity of L. W. P. abaft Section 45. 4'94 feet. 

Section 45, abaft forward perpendicular or stem 67'5 
(Oontinued on page31.) 

TD Cl1SBIJrG-SEA·GOIXG TORPEDO BOAT No.1, UlUTED STATES NAVY. 
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necting Jersey City and New York City, has been 
slowly progressing, but  in the course of a few weeks is 
to take a new phase. The English syndicate who have 
taken up the enterprise have contracted with Messrs. 
Pearson & Son for the completion of the enterprise. 
They are to begin work very soon , and are pledged to 
�omplete it within about a year. Mr. Wm. R. H utton, 
the well-known engineer of this city, is to be resident 
engineer. His name is already familiar to our readers 
in con nection with the Washington Bridge, of which 
he was chief engineer. The north tunnel already ex
tends well  toward the center of the ri ver from the Jer
sey shore, and it is  proposed to start a lateral connec
tion therefrom to the line of the south tunnel, i n  order 
to work both east and west from its center. This would 
give, i n  connection with the shore ends, four separate 
working faces. 

Building Edition. 
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English station on the island of Trinidad, and will 
have a special interest when com pared with those made 
on the other side of the Atlantic  Ocean near the African 
coast. 

• I. I. 
AMERICAN SOCIE TY OF CIVIL ENGINEERS. 

The American Society of Civil Engineers recently 
hel d  it.s ann ual m eeting at its headquarters, 127 East 
23d Street., and elected the following officers for the en
s u i n g  year: Presi dent, William P. Shinn,  of New York ; 
v ice-presidents, A. Fteley, of New York, and Mendes 
Cohn, of Balti more ; secretary and librarian, John 
Bogart, of New York ; treasu rer, George S. Green, Jr. ; 
d i rectors, Charles B. Brush, of Hoboken ; Theodore 
Voorhees, of New York ; Robert Van Buren, of New
burg ; William Ludlow, of Detroit; and William G. 
Curtis, of San Fran cisco. 

Theodore Cooper, of New York, was awarded the 
N orman medal for the best paper presented to the 
society during the year, the subject being" American 
Rai l way Bridges. " For the best paper on accomplished 
works of construction, their cost and manner of execu
tion, and the errors in design and execution, a prize of 
$50 cash was awarded to James D. Sch uyler, of Cali
forni a. his paper being on " The Con tin uation of the 
Surge Water Dam."  Chairmau Fleminlr, of the Com
mittee on .Standard Ti me, reported that he had sent 
ci.rculars to 387 railroad officials, asking if they were 
in favor of "tandard time. Only seven teen repl ies in 
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AMERICAN. As the party were leaving, a sllbmerg<:'d 
charge of 100 pounds of dynamite was exploded under 
an old sloop, blowing it into small fragments and send
ing a great column of spray upward. Another charlre 
of fifty pounds was exploded under a buoy, the idea 
being to illustrate a hostile boat's crew trying to re
move torpedoes from a channel way at night to make 
the way clear for a marauding fleet. 

S teaming down to the navy yard, the work on the 
new steel cruiser Maine and cruiser No. 7, now build
ing, was inspected. Thence the party went through 
the shops and the new wooden drydock. 

• t., • 
OKRA. 

There seems to be a strong probability that the plant 
known as okra (A belmoschus esculentus) will be made 
to furnish a valuable fiber. The plant grows wild all 
through the Southern States, and has been known for 
years to farmers and stock men as capable of produc
ing a very strong fiber, which in Texas and other lo
calities is now used in making lariat.s. 

Ten years ago the Department of Agriculture had 
samples of the plant grown in its greenhouses, and a 
report was made on the quality of the fiber, but 
nothing seems to have come of it. Recently, however, 
the subject has been revived, and the Commissioner 
of Agriculture of South Carolina, Mr. A. P. Butler, 
seems to be very confident that a new industry with 
vast possibilities is about to be opened up. A speci
men of the fiber w h ich has been received from Mr. 
Butler through the d epartment at Washington shows 
a long, strong, and glossy thread somewhat resembling 
hemp, though darker in color. The fruit w h i ch this 
okra plant produces is  prized as a vegetable, the mu
cilaginous pods bein g  used for thickening soup and 
to form a peculiar Southern dish called �um bo. The 
Southern soil is especially adapted to growing the plant, 
as the abandoned rice fields and undrained lands gen
erally could be util ized fur raising vast quantities of 
it. Okra is also a native of the West Indies, notabl y  
Cuba, where it  grows in almost al l soils, and i s  indige
nous to Africa, where it grows wild. It is abundant on 
the White Nile and near the Victoria Nyanza, and has 
long been naturalized in India, where it is cultivated for 
its edible pods. The fiber which has be!'n produced 
abroad is described as long and silky and generally 
strong and pliant, its breaking strain according to Rox
burgh being 79 pounds dry and 95 pounds wet. When 
well prepared, as in the Southern Presidency of India, 
i t  is adapted for the man u facture of rope, t wine, sack
ing, and paper. It is used to adult.erate jute in Decca 
and Mymensing. In France the manufacture of paper 
from the fiber is patented, and here it receives only 
mechanical treatment and produces a paper called 
banda, which is said to be equal to that made from 
pure rags. 

It is cla.imed for the okra fiber that, inasmuch as 
the wood surrounds the fiber instead of being mixed 
with it, as in j ute, and also that the work of prepara
tion can be done by machi nery, the cost of production 
can be reduced to one cent per pound. Jute can only 
be profitably produced in cou ntries where manual 
labor is very cheap, as in India. and China, because no 
machine has been devised for separating the wood from 
the fiber. Vast quantities of j ute are imported by the 
United States, and it is used in making gunny cloth, 
cordage, shirting, cuat linings, and it is extensively em
ployed in m ixing with silk, cotton, and woolen fabrics, 
and in paper making. It is believed that okra fiber 
can be substitutf'd for j ute in the coarser of these l ines 
of manufacture, and some even claim that it will he 
found availab le wherever j ute is now empl oyed. 

It is easil y  to be seen from this that if the okra fiber 
stands the test of further experiment, a new and most 
i mportant industry will spring into

' 
being. The Agri

cultural Department at Washington states it has not 
yet been detprm ined how the plant will bear cultiva· 
tion and propagation, and the department is now gath
ering the seeds and roots to experiment with next year. 
As the okra now grows luxuriantly in all parts of the 
South, the production of it e .... en i n  the large quantities 
which would be required in case the fiber comes i nto 
general use will not probably prove a serious barrier 
to progress in this direction, while the wel l known in
ventive geni us of Americans can be depen ded upon to 
devise machinery for prepari ng the fiber and to m ake 
constant improvements upon it. 

It is only a few years since the manu facture of oil 
from cotton seed was commenced, but it has become a 
great industry. From September 1, 1883, to Septem
ber 1, 1886, there were exported from New York 88,871 
barrels of this oil, and from New Orleans 186.720 bar
rels. The first recorded attempt to extract the oil was 
made in Vi rgin ia in 1826, and was successful, but it waR 
not commercially experi mented with until  1834, when 
an attempt to manufacture it was made i n  Lou isiana, 
but. did not prove to be profitable. A 8econd attelllPt. 
and a second failllre was made in 1847. D u ring succeed
ing years new and important improvements were made 
in the machinery for extracting the oil, and in 1882 till' 
busi ness had become profitable. During previoul! 
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years cotton seed had been left to rot at the gins, or, 
at best. only ocC8J!ionaJly used as a fertilizer. The 
oil is the most valuable part of the seed, anrl 
is used for mixing with. lard. in soap Illaking, 
dressing morocco, softelling wool, as well as in 
pharmacy. The cake which is left after extracting 
the oil is fed to cattle, and the meal, another element 
of the residue, is used t.o enrich the land, and it has 
been found that for food, and as a  fertilizer, these com
ponent parts of the cotton seed are more serviceable 
t.han was the seed when used whole. Such are the 
leading characteristics of a great industry which has 
been built up during the past few years by utilizing 
the once despised cotton seed, and it may not be too 
much to expect, in view of these facts, that the okra 
weed Illay be made to furnish a fiber which will enter 
into a great variety of manufactures, and thus become 
still another element in the diver&ification of American 
industries. 

• . e .• 
POSITION OF THE PLANETS FOR FEBRUARY. 

SATURN 
is morning star until the 18th, and, after that time. 
evening star. He is by far the most interesting mem 
bel' of the sun's family during the whole month. He 
reaches his opposition with the sun on the 18th at 11 h. 
P. M. This is the great epoch in his course, for he is 
then nearest to the earth, rises at sunset, is on the me
ridian at midnight, and sets at sunrise. He is a'beau
tiful object as he approaches opposition in the first 
part of the month and as he recedes from it in the last 
part of the month. Saturn may be easily found east of 
Regulus, in the handle of the Sickle, the dist.ance be
tween planet and star constantly lessening, so that 
when the month closes tbey are only 2° apart. 

Saturn rises on the 1st at 6 h. 41 m. P. M. On the 
28th he sets at 6 h. 17 m. A. M. His diameter on the 
1st is 18'. 8, and he is in the constellation Leo. 

MARS 

is morning star. An interesting event occurs in his 
course. He is in quadrature with the sun on the 9th, 
at 6 h. P. M., and has, therefore, advanced half way on 
his journey toward the opposition so greatly desired 
by Martian observers. Mars, as well as Saturn, has a 
bright star for a companion, and may be found south
east of Spica, shining as a ruddy star, and rising about 
midnight on the last of the month. 

Mars rises on t.he 1st at 1 h. 4 m. A. M. On the 28th 
he rises at 0 h. 21 m. A. M. His diameter on the 1st is 
7' .2, and he is in the constellation Libra. 

VENUS 

is morning star until the 18th, and after that time 
evening star. She is in superior conjunction with the 
sun on the 18th at 6 h. 3 m. A. M., when she passes be· 
yond the run and reappears on his eustern side as eve
ning star. She is so far away and her diallleter is 110 
small that she will not be visible for several weeks; 
but some tiwe in April she will be seen soon atter lIun
set in the glowing twilight. 

Venus rises on the 1st at 7 h. 8 m. A. M. On the 28th 
she sets at 5 h. 52 m. P. M. Her diameter on the 1st is 
10·, and she is in the constellation Uapricornus. 

MERCURY 

is morning star. He arrives at his greatest western 
elonllation on the 23d, at 5 h. P. M., being then 26° 50' 
west of the sun. It is one of the three times during the 
year when the smallest of the planets is visible to the 
naked eye in the east, before sunrise, as morning star. 

Mercury rises on the 1st at 6 h. 27 Ill. A. M. On the 
28th he rises at 5 h. 31 m. A. M. His diameter on the 
1st is 10', and he is in the constellation Capricorn us. 

NEPTUNE 

is evening star. He is in quadrature with the sun on 
the 20th, at 5 h. A. M., being then 90° east of the sun. 

Neptune sets on the 1st at 2 h. 16 m. A. M. He sets 

on the 28th at 0 h. 81 m. A. M. His diameter on the 

1st is 2'.6, and he is in the constellation Taurus. 
JUPITER 

is morning star, and when the month closes will be fair 
to see in the southeast before sunrise, for he rises 1D0re 

than an hour and a half before the sun appears. 
Jupiter rises on the 1st at 6 h. 14 m. A. M. On the 

28th he rises at 4 h. 49 m. A. M. His diameter on the 
1st is 31", and he il! in the constellation Sagittarius. 

URANUS 

is morning star. He rises on the 1st at 11 h. 20 m. P. 
M. On the 28th he rises at 9 h. 81 10. P. M. His dia
weter on the 1st is 3". 6, and he is in the constellation 
Virgo. 

Mercury, Jupiter, Mars, and Uranus are morning 
stars at the close of the month. Saturn. Venus, and 
Neptune are evening stars. 

.. 4 .... 
Pallure oC Another Ilo-Ton Gun. 

At Gibraltar, January 17, while firing the 110-ton gun 
aboard the ironelad Benbow, defects were developed 
in the great gun that made it dangerous to do any fur
ther firing. Of the seven great 110-ton guns now in 
existence four are broken down, though they have 
ne�er been aubjected to the strain of half an hour's 
ftrillg, 

Navy Department 8Iena' •• 
By a recent general order of the Secretary of the 

Navy, the following are the signals now used: 
The American Morse code, having been adopted by 

the army, will be substituted for that now used by the 
navy. 

The following is the American Morse code; 
A-- F--- K--- P----- u- - -

B - - -- G--- L-- Q---- V----
c-- H---- M- - R- W---
D - -- 1-- N -- S -- - X----
E- J---- 0 - T - Y--

z--- - &- ---
NUMERALS. 

1---- s----- 5--- 7---- 9----

2 ----- 40----- 6- - - -- - 8--- - - 0 --

PUNCTUATION MARKS. 
Comma - - - - Interrogation - - - - - Parenthesis Pn 
Semicolon Si Quotation Qu Bracket Br 
Colon Ko Paragraph - - - - Dollar Marks Sx 
Period -- - - -- Exclamation - - - - Dash Dx 

Hyphen Ux Underline Ux 

N OTE. -A fraction I. made by Inserting a dnt between the numerator 
and denominator. Example: %. - - - - - - - - - -

SIGNALS AND ABBREVIATIONS. 
1. Wait a moment. 
4. Start me. 
5. Have you anything for me ? 
7. Are you ready' 
8. Busy on other wlres�or stations). 
9. Train order (or important mili

tary mes.age) give way. 
18 Do yon understand' 

Ahr. Another. 
Ans. Answer. 
Ck. Check. 
Coi. Collect. 
D H. Dead head. 
G A. Go ahead. 
G E. Good evening. 
G M. Good morning. 
G N. Good night. 

II!. What i8 the matter' 
zr. Adjust your magnet (or boh). 
00. Circuit closed (or close station). 
44. Answer quick. 
73. Accept compliments. 
92. Deliver (ed). 

134. Who is at the key (Ilag or 
torch)P 

G R. Government rate. 
N M. No more. 
o B. Official huslness. 
o K. AU right. 
Opr. Operator. 
Pd. Paid. 
Qk. Quick. 
Sig. Signature. 

TO SIGNAL WITH FLAG OR TORCH. 

The fiagman faces exactly toward the cOlllwunicating 
station; flag vertical in front of center of body, butt 
at height of waist. The dot (-) is reprf'senterl by a 
motion to the right, and the dash (-) by a Illotion to 
the left of the sender. The space, whether separating 
elements of spaced chal'acte1's (C, 0, R, y, Z, and" &") 
-or J!eparating words, will be represented by a " front" 
w()tion. Thus, the motions: 

Right., right. front, right represent . . .• . .• • . . . . • . . . . . . . . • . . . .  C 
Right, front, right represent. . .... . . • . . . . . . . . . . . . _ . . .... 0 
Right, front, right, right represent . . . . _ . . .  . . . . . . . .. .. . .. . .  R 
Right, right. front, right, right represent •. . _ .  . .. ... . ..... y 
Right, right, right, tront, right represent. . . . .  . . • . . . .  . • . .  Z 
Right, tront, right, right, right represent . . . .. . . . . .. . . . . .. & 

Each motion will embrace an arc of 90°, starting 
from the vl'rtical and returning to it. 

The long dash (let.ter .. L " and numeral" naught ") 
is distinguished frow the" T .. dRllh by a slight pause 
at the lowest point of dip, and with this exception 
there will be no pause whatever between the mot '''LE 
required for auy single letter. 

A slight pause will be lUade between letters. 
At the end of each -word, abbreviation, or conven

tional signal, the space signal, or "front" mot.iou, is 
wade, preceded and followed by a pause equivalent to 
that made between letters. 

CONVENTIONAL SIGNALS FOR FLAG OR TORCH. 

To call a station.-Signal the" call ll'tter" of the 
station required, or, if the call Il'tter be not known, 
signal" A " without pause until acknowledged; then 
proceed with the message. 

To acknowledge a call.-Signal .. I "  three times fol
lowed by " front" and the call letter of the acknow
ledging station. 

To break 01' stop the signals from the sending IItation. 
- Signal" A "  without pause until acknowll'rlged. 

To start the sending station after breaking. -Signal 
. . G A " followed by " front" and the laHt. word cor
rectly received; the sender will immerliately reSUlUe 
his message, beginning with the word indicated by the 
nceiver. If nothing has been received, signal" R R." 

The sender will then repeat all. 
Error in sending.-Signal !leven dots (- - - - - - -) 

rapidly, followed by .. front," and resume the message, 
beginning with the last word correctly !lent. 

End of address.-Signal the period (- -- - - -), fol
lowed by .. front." 

Sifiuature follows.-Signal .. Sig " followed by 
" front." 

To acknowledge receipt of a message.-Signal .. 0 K" 
followed by .. front" and personal signal or initial of 
receiver. 
CONVENTIONAL SIGNALS FOR HELIOGRAPH OR FLASH 

LANTERN. 

To eall a station.-Turn a steady fiash on the station 
and keep it there until answered by a steady fiash . 
Both stations will then adjust, each on the other's 
fiash. When adjustments are satisfactory, the station 
called will acknowledge and cut off its fiash and the 
calling station will proceed with the message. 

To acknowledge a call.-Signal .. I" three times, 
followed by the co call letter" of the acknowledging 
station. 

To 1rreak or ,top the signals from the sending station. 

-Si/;tnal .. A" without pause until answered by a 
steady fiash. 

To start the sending .�tation after breaking.-Signal 
.. G A" followed by the last word correctly received: 
the sender will immediately re�ume his message, begin
ning with the word indicated by the receiver. If 
nothing has been received, signal" R R," the sender 
will then repeat all. 

Error in sending.-8ignal seven dots (- - - - ---) 
rapidly and resume the message, beginning with the 
last word correctly sent. 

Acijustment .-If the receiver sees the sender's mirror 
needs adjusting, he will turn on a steady fiash until 
answered by a steady Hash. When the adjustment is 
satisfactory. the receiver will acknowledge and the 
sender will resume his message. 

End of address.-Signal the period (- - - - - -). 
SignatII re follows.-Signal .. Sig." 
To acknowledge receipt of message.-Signal .. 0 K," 

followed by personal signal or initial of receiver . 
CONVENTIONAL SIGNALS FOR TELEGRAPH. 

To call a station.-Signal the " call letter" of the 
station required until acknowledged, signing at inter
vals the" call letter" of the station calling. 

To acknowledge a call.-Signal .. I " three times fol
lowed by .. call letter" of acknowledging station. 

To b1'eak or stop the signals from the sending station. 
-Open the key. 

To start the sending IJtation after breaking.-Signal 
.. G A," followed by the last word correctly received i 
the sender will immediately resume his message, begin
ning with the word indicated by the receiver. If 

nothing has been received, signal" R R," the sender 
will thf'n repeat all. 

En'or in sending.-Signal seven dots (- - - - - - -) 
rapidly and resume the message, beginning with the 
last word correctly sent. 

End of address.-Signal the period (- - - - - -). 
SignatU1'e follows.-Signal .. Sig." 
To acknowle dge receipt of message.-Signal .. 0 K," 

followed by personal signature or initial of receiver. 
MESSAGES BY FLAG. HELIOGRAPH, TELEGRAPH, ETC. 

The following will be the order of transmitting the 
se,'eral parts of a message: 1st, number of message and 
,. call letter" of sending station; 2d, operator's personal 
signal; 3d, the check; 4th, place from and date; 5th, 
addreSll in full; 6th. period (address complete); 7th, 
body of message i 8th, Sig. (signature follows); 9th, 
signature. 

The .. call letter," operator's personal signal, and 
check can be used only when previously agreed upon. 

EXAMPLE. 
The message.-

John Smith, 
"WASHINGTON, D. C., January 1, 1889. 

80 State Street, Boston, Mass. 
Sent goods by express. 

Thomas Adams." 
WOltt,i be sent--

No 2 W 4 pd WASHINGTON D C 1 To John Smith 
80 State Street Boston Mass. Sent goods by express 
Sig Thomas Adams 

Abbreviations should not be used in the body of the 
message: numbers occurring therein must be spelled 
out in full. 

This change of code does not affect the method of 
enciphering signal messages now in use in and between 
t.he army and navy. 

-----------4.�I •• �.-. __ ---------

SkUI 10 Railroad i1I:anacemeol. 

The intelligent and efficient management of a large 
railroad system requires so much special knowledge 
that it is sometimes a matter of wonder that railroad
iug should grow to such enormous proportions without 
t he establishment of more departments of special in
vestigation. About fifteen years ago the first depart
lIIent of physical tests in connection with a railroad 
was established, on the Pennsylvania Railroad, and 
short Iy afterward the first railroad chemical laboratory 
was started on the same road. Since that time the 
number of railroad laboratorie8 has increased slowly, 
until at preRent the total number in this country is but 
seven or eight. Where these have been managed well 
they have proved of great value to the roads owning 
them and indirectly to the other roads and to the manu
facturers. Nor is it a matter of great expense to start 
ODe, as the machinery and outfit for a physical and 
chemical laboratory capable of purl!uing all ordinary 
investigations would not exceed a cost of $5,000. 
These laboratories have made their ilUpression upon 
rail way practice in the past, more especially In the lioe 
of what is now known 11.8 routine work in testing sup
plies and improving specifications-work which was 
special in its nature when knowledge necessary to make 
good spellifications had not been obtained and classi
fied. 

In the future, the Master Mechanic thinks, some of 
their most illlportant work will be in the line of special 
investigation, and as competition becomes keener and 
the necessity of econowy iner.eues, the value of this 
department will be more gene1ll111y appreciated, and 
the wonder will be hO\'ieve ever got along without 
them, 
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AN IIIPROVED FURNACE. 

A fu rnace adapted to bp fi red w ith waste fuel, s uch 
as coal J ust, shavi ngs, spent tan , etc. , and at the same 
ti me serving as a gene rator for hydrogen gas, and to 
consume all noxious and waste gases, is shown in the 

MILLER'S FURNACE. 

accom panying ill ustration,  and has been patented by 
Mr. Charles F. Mi l ler, of No. 42 East K i n g  S t reet, Lan· 
caster, Pa. A steam pipe leads from the dome of the 
boiler to a coil in the front of the boiler at the top of 
the channel lead i n g  over t h e  boi ler to the smoke stack .  

T h i s  coi l forms a snperheater, and from it  a p i pe ex
tends down ward i n to and around the top o f  the fi re 
box, thence ont and down to the ash pit, at o n e  s ide, 

where at its ext.reme e nd it is perforatpd to form a 
nozzle, d ischarging i nward t h ro u gh a cone-shaped 
funnel. From this funnel a pi pe extends to the rear 
of the bridge wall ,  in wh i ch space it cOIIl ll1 unicates 
w ith coiled branch p i pes, finally exten d i ng o u t  of the 

rear wall of the brickwork. The su perheated stea m ,  
passed down through the fi r e  box, i s  th u s converted 
into highly heated gaseous steam, hyd rogen,  or water 
gas, and by its d i scharge u nder the grate bars acts as 
a blast forcing the fire, while also causing a draugh t 

of ai r frOIIl the pipe extending to the rear, the air 

thus d ra w n  in bei ng heated in i ts passage th rough 
the portion of the fu rnace to the rear of the bridge 
wall .  The amount of air thus admitted is regulated 
by slides, w h i le a val ve regulates the supply of the 

superheated steam and gases discharged under the 
grate bars. 

.. � . � . 
AN IMPROVED CAR COUPLING. 

'l'he ill ustration herewith represents a car couplin g 

provided with Uleans designed to enable a brakeman 
or engineer to uncou ple cars at a poin t  distan t from 
the car to be u ncou pled.  The invention has been pa· 
tented by M r. James McG. Mason, of Ne w Glasgow, 
Nova Scotia, Canada. The sUlail figure shows a cen· 
t ral vertical section t h rough the dra whead , in which 
the co n piing pin is pivoted at its forward end in a pin 
slot, the rear end of t he p ill being angl ed to form a l i p  

adapted to engage the half arrow-head of the cou p l i n g  
l in k . The cou p ling pin i s  ele vated by an angled lever 
fulcl'Ullled upon the sill of the car, one Ille lll bel' of the 
l e ver extending forward over the d raw head th rou gh a 
l i n k  in the top of the pin, and its extremity being bent 
over in hook shape. 'ro this hook a cord or chain may 
be attached leading to the top of the car, for u ncou p
l i ng froUl that poi nt, uncoupling from the side of the 
car bei ng effected by tu rn in g  down ward the other 
member of the lever. To uncouple from the engine , or 
to uncouple the l ast car of the trai n, eyes are !l.ttached 
to the bottoms of the cars and their sills, th rough 
which a cord may be passed, and a tension device is 
pivoted beneath the si l l ,  its outer end t wisted an d ex
tending beyond the sil l  fac i n g  the end of the l ever. A 
spring key is introduced in the handle end of each of 

MASON'S CAR COUPLING, 

Jtitufifi t �mtritau. 
the levers, and a cord leading to the engine is paslSed 
through the several eyes, through the tension devices, 
and through the outer end of each spring key. By 
d rawing u pon this cord the handle end of the lever is 

depressed, raisin g  the pin to release the link, and when 
the level' is do wnwardly inclined, t.he tension upon the 
cord releases the spring key, so that it may be with
d rawn from the lever, and drawn through the riugs of 
th e  last car u ntil it reaches the eye attached to the 
same car at its forward end, when the sallle process 
of uncoupl ing may be repeated . 

• ' e  . •  

A NeD' Explosive. 

Prof. Charles E.  Munroe, of the United States Naval 
Institute at NewpOJ·t, R. I, has discovered a new ex
plosi ve which is said to possess most wonderful proper
ties. It h as greater power than any explosive now in 
use, while i t  possesses great chemical stability. Prof. 
M u n roe has tested i t s  safety vigorously. H e  fonnd 
that it  could not be expl oded by a blow with a steam 
hammer or by glancing or d irect blows from a heavy 

sledge hammer. It  is a true chemical compound some
what resembling the diazo compounds discovered hy 
Greiss. I t is smokeless and as nearly noiseless as an 
explosive ean be, yet the claim is made that a single 
shell charged with it would sink the h eaviest iron
clad afloat. Its manufacture is sai d to b e  safe and 
easy. 'l'he high reputation of Prof. Munroe giveR great 
weight to any claims which he advances, and it is to 
be hoped that further particulars wil l  soon be o btain
able. The composition of his  explosive is 'as yet a 
secret. 

. �  . . . 
AN IMPROVED CULTIVATOR. 

A culti vator adapted for use with listed corn, and 
capabl e  of being adj usted to the corn when very young 
and in various stages of its growth, is shown in the 
accom panying illustration, and has been patented by 
Mr. Henry Loewenstein, of Kearney, Neb. The body 
of the device consists of two spaced parallel runners 
uni ted by metal arches which support the seat. A fen
der having an u pward and down ward adj ustment is 
secured to the rear end of each of the runners. fro th e  
ou ter face of each runner, near i t s  rear end, is bolted 
an angle arm, u pon the h orizontal members of which 
are adj ustably secured blades, twisted and curved in 

LOEWENSTEIN'S CULTIVATOR, 

such m anner that their inner faces will be more or less 
beveled, to form scoops to throw the earth against the 
roots of the corn. Near the forward end of each rUIl
ner i s  secured a clltter having an essentially spiral 
twist, and adapted to pul verize the ground before the 
follo wing blades contact therewith. The runners Illay 
be set at such distances apart as desired, according to 
the growth of the corn, and the scoop blades adjusted 
near the upper or lower edges of the runners, the fen
ders being dispensed with when the corn has grown 
tall. 

• • • •  
THAT immoral a nd im pudent bird, the sparrow, is in 

trouble again. H e  is  a bird of notoriously bad charac
ter. He is a fighter, a t hief, and an incurable glutton. 
The indictment w hich the Chester Farmers' Club has 
b rought against him is  enough to make more self-re
specting birds thank their stars that they are not as he. 
The Cheshire farmers h ave been calcu lating that he 
ea.ts one-tenth of all the grain that is grown in the 
country, and the cost of killing hi lll is  about a pound 
a thousand. I f  a farmer wants to exterminate birds, 
h e  m ust ex pect to be at charges for the salt to put on 
their tails-which in this case happens to be saltpeter. 
But the accusation of gobbling up the grain which 
ought to go i n to the barns is more serious. In the 
winter, too, the sparrows go into the farmyard and eat 
the grain intended for the poultry and feed at the pig 
trough with the p igs-which is surely a mark of great 
intelligence on their part. Still the Cheshire farmers 
must remember thwt all the world is not agreed as to 
the ingrai ned immorality of th e sparro w. ' There are 
those who believe that they consu me an enOrlll0l1 8  
number of noxious insects when there is no grain t o  b e  
had , and that consequentl y they d o  as m uch good as 

harm . That tQe sparrow is too n umerous is most 
likely ; but we need not ha.ve him exterminate:l. He 
is so cheerful,  so " cocky," and w general l y  irrepress
ible, that l i fe-i n towns, at I past- wonld be appreciably 
sadder without hi m . -St, James Budget, London. 

[FEBRUARY I ,  1 890. 
AN IMPROVED FURNACE. 

The accom panying i l lustration represents a fumace 
i ll which the bridge wall is built close up to the boil!'r, 
and halS open ings communicating with both the tire box 
and the ash pit, whereby unconsumed carbon aod gases 
passing from the tire box 
will be m i ngled with air 
drawn from the ash pit 
and bu rned u n  d e l'  the 
boiler. The small figure 
shows a sectional view i n  
front of the bridge wall . 

TERTELING'S FURNACE. 

This invention has been patented by Mr. Theodor A. 
Terteling, of Kansas City, Kansas. The openings in 
the bridge wal l are arranged to slant upwardly, and 
the inner ends of the grate bars open about m i d way of 
the front ends of the openings. The tops of the open · 
ings may be h orizontal instead of inclined, as shown. 

For further information relative to this invention 
address the inventor or Mr. Robert L. McAl pine, Box 
226, Kansas City, Kansas. 

• • • • •  

Pas'eur StaU.Ue •• 
According to the report published in the .Annals of 

the Pasteur Institute, there have been treated at that 
institution from Novem ber 1, 1888, to November 1, 1889, 
1,830 persons bitten by rabid animals, of whom 11 have, 
in spite of the treatment, succumbed to hydrophobia. 
Thill gives a mortal ity of 0'60 per 100. Deducting, how
ever, the n umber of persons (4) who died during the 
treatment or in the fifteen days which followed it, the 
mortality is reduced to 0 '38 per cent, which figure is 
still inferior to that of the preceding years. It has 
been established that the number of deaths after treat
ment is becoming more and more reduced. For this 
year it is 1 per cent, w hereas the mortality of cases oot 
treated is less than equal to 15 per cent . 

• • • • •  

AN IMPROVED ASH SIFTER. 

The illustration herewith represents an ash sifter in 
which inclined screens and dust and ash receptacles are 
so arranged in a casing that the sifting may be effect
ively done, and the receptacles readily removed to be 
emptied of their contents. It has been patented by 
MI'. Samuel Sud low, of No. 295 Ewen Street, Brooklyn, 
E.  D., N. Y. Directly beneath a covered hopper at the 
top of the casiog is supported an inclined screen 
adapted to d ischarge ashes, etc. , upon a second screen 
having an opposite inclination, the screens being held 
u pon cleats and readily removable. An inclined board 
directs the dust and ashes from the top screen against 
the second screen, the screenings passing through 
which are received in a receptacle or drawer opening 
out from the back of the casing. A drawer opening 
out from the front of the casing at the bottom receives 
the cinders and coarser particles which do not pass 
through the screens, and there is nestt!d in this drawer 
an independent receptacle which may be se parately 
lifted ont, and its contents again dumped into the 
hopper if a second screening is desired. 

Sl1DLOW'S ASK SIFTEB. 
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FEB RUARY I ,  I8<}O.] 
TWO IJ[PBOVED CAImLE8TICXB. 

In the ill ustrations herewith are represented two i/u
provements.in candlesticks for which patents have been 
issued to Mr. John P. NessIe. of No. 23 Frelingh uysen 
Avenue. Newark, N. J. In the hydraulic candlestick 

HasLE'S HYDRAULIC CAImLBSTICK. 

the candle is seated in a tube containing water, the 
candle rising automatically as its bulk is lessened by 
consumption, Fig. 1 being a perspective view of the 
device, with a bail for carrying it when used as a 
lantern, while Fig. 2 represents a central longitudinal 

section. On the base 
plate is a match box 
and a central tube, the 
upper end of which is 
fi xed in a reservoir, as 
shown in Fig. 2, open
ings from the t ube com
municating with the in
terior of the reservoir. 
Within the central tube 
is a slightly s m a l l e r  
tu be, forming an annu
lar space between the 
walls of the two tubes, 
the inner tube having a 
series of openings near 
its bottom. Two up
wardly extending rods, 
having their lower ends 

Fig. S.-BESSLB'. CAImLE- fixed to the base plate, 
STICK. are placed on opposite 

sides of the reservoir, 
above which a circular adjustable frame is held, pro
vided with panes of glass or other transparent material. 
Fig. 3 represents details of the bail, which has an 
inverted conical guard between the upper sides of its 
arms to protect the hand from the heat of the candle. 
The reservoir and tubes are filled with water as shown 
in Fig. 2 when the caudle is placed therein, with its 
head or wick end above the water, the water from the 
reservoir flowing into the tubes as the candle is burned 
to support it al ways at the same height. The candle
stick shown in the second illustration has a weighted 
sliding f r a m  e with an 
opening for the reception 
of the candle, the frame 
descending as the candle is 
consumed, whereby t h e  
lighted end of the ('.andle 
iR at all times held in a 
fixed position in relation to 
t he frame, and the melted 
part of the candle is turned 
i n ward toward the burn
i n g  wick, and prevented 
from running down the 
sides. The weighted frame 
consists of two plates con
nected by a series of flxed 
rods, each plate having a 
central opening for the re
ception of a candle tube, 
while a transparent frame 
with perforated top plate 
is held over the burning 
end of the wick. The top 
of the candle tube bas a 
s h a r p inner flange, as 
shown in the small view. 
to force the melted part 
of the burning candle in
ward toward the wick, and 
cause its complete com bus
tiOD. The candle supports 
the weighted frame, which 
grad ually deecends on par
allel vertical rods fixed to 
the base plate as the can-

Jeitutifi t �mtri,au� 
die is burned. the central standard on which the 
candle is seated within the candle tube being of suffi
cient length to hold the candle in position until th3 last 
particle is burned. 

.. . . t ., 
Al{ IIPROVED WATER BOTOR. 

A water motor adapted to be set in a stream or cur
rent to utilize the power of the water to the fullest ad
vantage under any given head or current is i l lustrated 
herewith, and has been patented by Mr. Edgar Court
right, of St. Ignace, Mich. The mechanism is inclosed 
in a box open at both ends, in which paddles are'placed 
one behind the other, the paddle blades being mounted 
to slide vertically on Rets of guide rods, so as to be free 
to oscillate. Cran k arms, set at an angle to each other, 
are pivotally connected with arms extending down
ward through suitable slots, the l ower 
ends of the latter arms bei ng rigidly 
connected with the paddle blades. 
while the crank arms are also adapt.ed 
for connection with suitable shafting 
or other means for the transmission of 
the power obtained. By this construc
tion the paddle blades 801 ways present 
to the incoming water an obstructing 
surface against which the water acts, 
the water exerting a straight pressure 
in the direction of its travel, and the 
angle of obstruction being constantly 
changing. For further information 
relative to this invention address the inventor or 
Messrs. Stellwagen & Kynoch, St. Ignace, Mich. 

. . . .  ., 
ERICSSON'S HOBE. 
BY PRO),. c. w. lIACCORD. 

On the 16th of November, possession of the house at 
36 Beach Street, so many years the home of Captain 
John Ericsson, was given up to the purchaser, by 
whom it is to be converted into a tenement house, and 
thus disappears the last vestige of the respectability 
which once characterized that locality. 

No doubt many who visited the spot on the occa
sion of his funeral were surprised that so eminent a 
man should have l ived and died amid surroundings so 
dismal and forlorn. But it must be remembered that 
when the captain went there, twenty-seven years ago, 
the unsightly pile of brick which now makes that 
neighborhood hideous did not exist, but in its pll\.ce 
was on.e of the most attractive of the fe w small parks 
in the city, and it was the fact that this open space 
gave hIm an u nobstructed light from the north that 
determined his selection. Some signR of decadence 
there may have been. as seen in the circu mstance that 
some of the residences were al ready used as boarding 
houses, . but they were of the better class, patronized 
by gent.lew9n who preferred to live near their places 
of business ; and had St. John's Park remained, as it 
ought to have dontl, the neighborhood would not 
have deteriorated so rapidl y as it has. The house ad
joining his new abode was oue of these, and the second 
floor was occupied by a gentleman with his  wife and 
daughter, who, in arranging their possessions, had 
placed the inevitable piano in such a position that as 
the captain II&t at his favorite table. the instrument 
was within a few feet of his head. with only a party 
wall intervening. Now. though no musician, Captain 
Ericsson was fond of music, still in these circumstances 
he was l ikel y to hear more of it than he wished, and 

BBICSSOlI IN HIS StuDY. 

that without having a voice in regard to either the 
time, the quality, or the selections. 

He certainly was not sensitive as to ordinary street 
noises, or he never would have remained where he wall 
after the destruction of the park ; but some other 
sounds, which other people might qever have noticed. 
an noyed him beyond measure. For example, in his pre
vious residence on Franklin Street, he had often been 
disturbed by the untimely crowing of cocks which i n ·  
habited coops in neighboring yards, and more than 
once had h is secretary been charged with the task of 
abating the nuisance by buying up all the chanticleers 
within two blocks. This, naturally. procured only tem
porary quiet, and the process had to be repeated at fre
q uent intervals. Perhaps the hope of escaping this and 
kindred vexations by removal may have led him to exag-

COURTRIGHT'S WATER BOT OR. 

gerate the new trial of his nerves by a surfeit of Czerny 
and C hopin ; at any rate, a trial it was, and his expedi
ents for securing relief were curious and characteristic . 
The first scheme was to set up an opposition, t hough 
that is hardly the word either, since he did not attempt 
a retaliation by which his neighbors could possibly be 
trou bled.  He purchased a large and powerful but 
sweet-toned m usic box, and when the practice upon 
the piano began, he would touch the spring, and fi l l  
h i s  o w n  room w i t h  various inspiriti ng strains. Thi�, 
however, proved ineffective. The supply of music frolU 
within soon became as monotonous as that from with
out, and did not whol l y  drown it either. This experi
ment fail i ng, he sent to ask whether it would not be 
possible to have the objectionable instrument placed 
elsewhere, but this suggestion was coldly received, and 
naturally enough was met by the counter suggestion 
that the' captain might remove his table to the window 
at the opposite end of his o w n  room. But this seemed 
to him utterly out of the question. His table had been 
placed in an alcove, which he had formed for that ex
press purpose by removing the partition originally 
separating the " hall bedroom " from the large parlor 
on the second floor. It was his chosen spot, and besides 
at the opposite end of the JOom was the fireplace, and 
as a military man, he saHl, he could never endure a fire 
in his rear. 

Again his l ieutenant was dispatched with a flag of 
truce, instructed this time to arrange if possible for the 
removal of the owners as well as the in strument to 
other quarters, Captain Ericsson offering to take the 
lease off their hands, pay a year's rent of any house 
they might select, and defray all expenses of remov
ing. But the attractions of the beautiful park were 
too strong to be thus o vercome, and these overt ures 
also were rejected. The negotiations, however, had 
shown that the temper of the enemy was not impla
cable, and a compromise was finally effected by the 

adoption of an expedient 
for deadening the sound. 
At the captain'lI expense, 
of course, the whole wall 
at that sid� of the room on 
which the piano stood was 
covered with mattre88es, 
which were covered by an 
upholsterer with tasteful 
hangings of colored rep, 
selected to accord with the 
other furniture, and there
after harmony reigned on 
one side of the wall and 
peace upon the other. 

We give a representation 
of this alcove, showing the 
captain seated at his table, 
upon which were placed 
his d.·awing board, and 
neatly arranged at h il:! left 
hand, his drawing instru
ments. These were few 
and simple, but used with 
matchle88 dexterity. As a 
draughtsman E ricsson had 
no rival, past or present, 
and the outlines of new 
devices grew upon the 
paper as if by magic. 

His seat at the table con
sisted of an ordinary piano 
stool, which proving neith
er high nor hard enough 
to suit his fancy, he had 
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it covered with a square pine box with rounded 
COl·nflrs. 

Behind him is seen another table. upon which, some
times growing drowsy of a summer afternoon, he would 
stretch himself for a nap, using as a pillow either a 
copy of Worcester's Dictionary or, more often, the re
movable cover of his piano stool. At first he used this 
table i n  its original form ; but as it was rather short, 
his feet were thus left dangling over the flnd ; this he 
su bseq uently remedied by piecing it out, as  shown at 
the farther end in the cut. And yet this wal n u t  table, 
with its thin oilcloth cover, was only one degree less 
hard than the bed to wh ich he reti red at m i d n ight for 
his seven hours of sound and d reamless sleep. 

On a projecting pi laster near the left of his drawing 
table will be observed two bell pulls, marked I'espect
i vely .0 L "  and " T "  T hese were later additions, lead
ing to the room above. occupied by his superi nten ding 
engi neer and his  secretary. I n  the early d ays to whi�h 
th is writing relates, he employed no such labor-saving 
device, but, marching to the hall  d oor seen on the 
right, he would summon . .  Mr. Lassoe " or  . .  M r. 
Taylor," with a deep chest voice, not m usical . but 
clear as a trumpet, and of a volume which wou ld have 
wakened t hem had they been sleepin g, and at least 
have startled them if they had been dead. 

Upon the roof of this house the new purchaser will 
find a structure that possibly may excite his wonder
a wooden breastwork, perhaps four feet high and fou r· 
teen feE't square, entered at one corner by a winding 
staircase leading from a scuttle in the roof ; within 
th is  is a small house capable of being rotated like the 
turret of a monitor, by gearing operated through the 
i ntervention of a worm-wheel and a crank. This is the 
observatory erected by Captain Ericsson immediately 
upon his taking possession in 1862 ; and within it were 
conducted man y of the patient and elaborate i nvestiga
tions relating to the solar temperature, and experilDents 
with a vie w to utilizing the sun's heat as a source of 
motive po wer, -which oooupied much of his time during 
the IlUcceeding years, and prove that advancing age 
had not robbed his brain of its vigor nor his hand of 

after his plans, and paid for by Captain Stockton. To 
this gun was su llsequently given the name of the 
o .  Oregon." It was tried at Sandy Hook, and after trial 
was surrounded by three hoops or bands t.o strengthen. 
it. Thus re-enforced, it was fired in the neighborhood 
of 200 times, often with charges expressly designed to 
test its strength. How thoroughly it end ured the se
vere ordeal to which it was subjected can be seen by 
examining the gun. It is still in existence and may be 
found at the Brooklyn Navy Yard in company with an 
iron target, 4� inches thick, through which it pierced a 
hole in 1842, the gun being aimed by Ericsson h i Ulself. 

On his arrival in this country, Ericsson found t hat 
Stockton had no iwmediate use for him or his gun, as 
he was not able to realize his somewhat too confident 
expectations of getting without delay an order to build 
a s team vessel for the navy. The order did not come 
uutl1 1841, and meantime EriCl880n had devoted himself 
to introducing his screw into merchant vessels, fitting 
up 24 merchant vel!sels and one revenue cutter with 
this ('.ontrivance before it was applied to the Princeton. 
Ericsson had brought with him from England complete 
plans for a steam frigate, and as soon as Stockt9n got 
authority, in the fall of 1841, to build it, he applied to 
him for his assistance. It is important to remember 
the progress made at this time in introducing the 
screw, for Ericsson's success wlth that has been errone
ously ascribed to its introduction on the Princeton. He 
was in the full tide of  success when he dropped his  
work to build a war frigate for our navy.-Army and 
Na'fYJI .Tournal. 

One mechani cal appliancll, ho wever, there was even 
then in this room. His fireplace, wh ich in winter was 
generously fed with Cumberland coal, had. as he con
ceived, some affection of the th roat. w hich he proceeded 
to treat in a man ner of his own. He h ad made for it a 
cast iron dam per, turning on pi vots at thfl ends, and 
operated from the front by means of a rod fit.ted with 
a screw and a polished h and wheel ; the traci ngs for 
w h ich were duly returned from Delamater'/! marked 
with the shop nalDe, .. Reversing gear for Capt. Erics
son's fireplace, " a bi t of h u mor whieh he keen l y en
joyed ; i f  there was no m usic in  his voice, there was no 
lac k of it i n  his laughter, w hich was free, h earty, and 
contagious. 

It is u nderstood that an exact reprod uction of this 
room is to be cons tructed i n  the royal m useulD at Stock
holm, in which are to be placed all the articles of furni
ture which it contained, arranged precisely as they 
were during the captain's lifetime. Besides those 
shown in the cut, these comprised on l y  one or two more 
chairs, a swall oval table, an iron safe, a fire screen, 
and a well filled book case. Upon the oval table was 
a model of a gun carriage, with a gun for firing tor
pedoes, which ,  h aving been b rought down sOlDe years 
ago for exhibition to some gentlemen interested in tile 
subject, happened to be left there. and it is the only 
model which ever was in this rooUl for any length of 
time. 

This table stood against the wal l, a little i n  front 
and to the left of the larger one seen in the cut., and 
di rectly under a portrait of Gusta V Il S  Vasa Fox, Assist
ant Secretary of the Navy at t.he time when the Moni
tor was bu i l t. It h as been imagi nati vely stated that 
the walls  of the captain's house were profusely decor
ated with " l arge mechanical drawin gs, in w h ich he 
would re,·el during SOUle of his hours of rest ; "  the fact 
is that but  three thi ngs were ever h u n g  upon h is walls. 
Olle was t h is portrait ; another was the framed copy of 
the com plimentary resolutions passed by the State of 
New York on the occasion of the naval battle in  Hamp
ton Roads; and the third was a portrai t of a lad y,  in 
oil, wh ich, however, d id not belong to Capt. Ericsson , 
but to a friend of his ; these last were h u ng, one in the 
large reception rooUl on the fi rst floor, the other  in his 
dining room, which was the " back parlor " on the 
same floor. In one corner of th is rooUl stood a sUlall 
column,  su rm obnted by a bust of Ed win W. Stoughton ; 
in front of a fine mirror on the mantelpiece were fou r  
urns or vases, turned out o f  t imbers from t h e  Merri mac, 
the Hartford, and the Cumberland ; besi des which t his 
room con tained noth i n g  whatever, except a dining 
table and half a dozen chai rs ; h is wodels  were arrang
ed on the mantel all d  on tables, in  the reCllption room .  
It is not t o  b e  understood that t h e  captain's fondness 
for m usic was such as to lead him to attend operas or 
concerts ; at least in h is late r years, he never would 
have spared the time for that. But over his work b e 
would whistle like a blackbird, and the fact that he 
whistled well way be taken as an indication that h is 
ear at least was correct. 

And if  the w usic came to him, he gave it no unwill· 
ing ear-he li stened with delight to the serenadf! gh 'en 
on his last birthday by the S wedish residents of the 
city ; nor was the ti me begrud ged when on one �e
worable day his room was the scene of a notable and 
unique m usical entertainment-the old walls rang with 
the rich tones of a superb Gaspar d i  Salo, the audi
ence was John Ericsson, the pel'former was Ole Bull .  

its  cunning. 
And somewhere in the cellar he may find what will 

puzzle him stil l more-the remains of another but less 
successful device of about the same date. 

The captain had found his occupancy disputed by a 
nu merous horde of rats, who considered thewselves 
tenants at their own w ill, and stubbornly refused to 
yield possession. Regarding the situation as a problem 
to be sol ved by wechanical means, with his own hands 
he d re w  the plans for a vast and mighty trap. To the 
leading idea (of It. water tank beneath a trap door) he 
laid no clai m. but t.he details were wholly new and 
u pon an unheard-of scale. Tracings were made b y  an 
assistant draughtslnan, and went the rounds of the 
I!hop ; the pattern maker, the brass founder, the finisher, 
the carpen ter, the tinsmith, each had a share in this 
novel work. At last it was com pleted and erected ; it 
filled up half the basement, and was baited with half 
a cheese. He had originally intended to use a whole 
one, bilt though COIIt had been disregarded in making 
t h e  trap, he suddenly became gravely economical in 
the matter of bait, and at last decided that one moiety 
would suffice ; the other being placed in an adjoining 
room, to gu ide the noble army of martyrs in the road 
to ruin. But he had underestimated the cunning of 
the rodents ; as a place for keeping cheese in safety. 
the ponderous engine answered admirably, but it did 
not even frighten away the obnoxious aniwals ; and 
he was forced to admit that " these little beasts have 
brai ns al together too big for their heads." 

Before this time, when some over-ambitious and un
successful piece of mechanism came to h is notice. he 
used to say, like wany another, . .  The man who con· 
tri ved that couldn't plan a rat trap. " And the force 
of habi t sometimes im pelled hirn even afterward to use 
the same familiar ejaculation ; but the memory of this 
fail ure was ever present with him, and with a merry 
twinkle in his clear blue eyes he invariably added, 
. . And I couldn't do that, either. " 

The roow herewith illustrated has been in many 
cases alluded to as EriCl88On's . .  workshop." Though 
here he certainly accomplished a prodigious amount of 
work, the word conveys a most erroneous impression as 
to its nature. ExperilDental engines of various forms 
were, to be sure, erected and tested in his house, though 
not in this roolll ; but they were b uilt elsewhere, chiefly 
at the DelaUlater works, and set up by the machinists 
who wade them. These were at different times to be 
seen running in .the rooms on the third fioor, as well as 
in  the yard in the rear, where a large platforrn will be 
fou nd,  which was made for the accommOdation of his 
.. solar engine. " 

But his work i n  connection with these engines (after 
he had lDade the plans for thern) consisted sim ply in 
superintending the tests and trials ; as for models. 
those. too, he had made when he wanted them, but 
nothing could be farther from the truth than to hua
gi lle hirn as engaged in the actual construction of 
mechanism of any sort ; nor will any traces of a .. work
shop " be discovered, for the sim ple reason that no 
such thing ever existed. 

• 1 • • • 
How Erle •• oD Came &0 A. _erie •• 

This meeting between these two sons of t h e  North
land would have furnished a fit thellle for an artist's 
pencil ; both were men of remarkable and impressivf! 
presence, the tall and stately pine of Norway toweri ng 
far above the sturdy oak of Sweden, while the leonine 
head, with straight and snowy hai r, of the famous mu
sician, formed a striking contrast to the brown, waving 
locks and the bronzed face of the no less famous engi-

Previous to his transfer to this country, in 18e9, John 
EriCl!son had an experience of seven years in the stud y 
of arti llery and other subjects, as an officer of the 
S wedish army, and had practiced his profession as a 
ci vil engineer in England for thirteen years. During 
this time h e  gave special attention to the subject of 
marine engineering, and successfully applied the screw 
propel ler as a substitute for the side wheel. In 1837 
Lieutenant (afterward Captain) Robert F. Stockton, 
U. S. N. ,  visited England on leave of ab!lence. There 
he met EriCl88On, and at once fell in with his id eas on 
the subject of naval construction. Three years before, 
E ricsson had planned a 12 inch wrought iron gun, and 
with this Stockton also fell in love. He was at this 
tilDe a warm advocate of the introduction of steam into 
the American navy, and he gave E ricsson the most 
positive assurances of his ability to procure authority 
to build a steam frigate for the United States navy. 

Encouraged by this and by other assurances that 
there was a fine opening for him on this side of the 
Atlantic, EriCl880n resigned the position he held as 
supervising engineer of one of the leadin� English rail· 
roads and removed to New York. He brou,,;ht with 
him here a wrought iron 12 inqh glln, forged in England neer. 

... . . . .. 
ltIaDj(aDelle. 

A new mode of preparing manganese, by which the 
metal can be obtained in a few minutes in tolerably 
large quantities and almost perfectly pure, is. says 
Na;f;ure, described by D r. Glatzel, of Breslau , in  the 
current number of the Berichte. A quantity of lIlan
ganous chloride is first dehydrated by ignition in a 
porcelain dish, and the pul verized anhyurous sal t 
afterward intimately mixed with twice its weight of 
well-dried potassium chloride. The mixture is then 
closely packed into a Hessian crucible and fused in a 
furnace at the lowest possible temperature, not suffi
cient to volatilize either of t.he chlorides. A quantity 
of metallio magnesium is then introduced in sUlall por
tions at a time, the total quantity necessary being 
about a sixth of the weight of the manganous chloride 
em ployed. Provided the crucible has not been heated 
too much above the melting point of t4e mixture of 
chlorides, the action is regula.r, the magnesium dis
solving with merely a slight hissing. If, however, the 
mixture has been heated till vapors have begun to 
make their appearance, the reaction is extremely vio
lent. It is therefore best to allow the contents of the 
crucible, after fusion, to cool down to a low red heat, 
when the ilitroduction of the magnesium is perfectly 
safe. When all action has ceased, the contents of the 
crucible are again heated strongly, and afterward 
allowed to cool until the furnace has become q uite 
cold, On breaking the crucible, all the potassium 
chloride and the excess of manganous chloride is found 
to have been volatilized, leaving a regulus of metal lic 
manganese, fused together into a solid block, about 
three parts by weight being obtained for every two 
parts of magnesium added. The metal, as thus ob· 
tained, is readily broken up by hammering into frag
ments of a whitish-gray color possessing a bright 
metallic luster. The luster may be preserved for 
months in stoppered glass vessels, but, when exposed 
to air, the fresh surface becomes rapidly brown. The 
metal is so hard that the best files are incapable of 
making any impression upon it. It is so feebly mag
betic that a powerful honeshoe magnet capabl e of 
readily lifting a kilogram me of iron has no appreciable 
effect upon the smallest fragment. It was noticed 
that the introduction of a small quantity of silica ren
dered the manganese still more brittle, and caused it 
to present a conohoidal fracture, that of pure man· 
ganese being uneven. The specific gravity of the 
metal. former determinations of which have been very 
varied, was found to be 7 '3921 at 220 C. This number, 
which was obtained with a very pure preparation. is 
about the meaD of the previous determinations. Dil ute 
luineral acids readily dissolve the pulverized metal, 
leaving a mere trace of insoluble impurity. It is also 
satisfactory that practically no magnesium is retained 
alloyed with the manganese, and the introduction of 
carbon is altogether avoided by the use of this con
venient method. 

• • • • •  
SpaDI.h. 

From the beginning of the year the SCIENTIFIC 

AMERICAN, so well known throughout the world in 
general, and North America in . particular, as pur
veyor of scientific news, will publish a. special lllonthly 
edition in Spanish , so that it will be equally well 
known in the nUlDerous countries in South America, 
from Cuba to Chili  and Brazil. where the Spanish 
language is almost u niversally spoken. -The Electrical 
Engineer. 

[Yes ; that is 10. The publication has been al read y 
couunenoed, and it prowisea great sllccess.-En. ] 
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1citufifi c �mtricau. 
SEA-GOING TORPEDO BOAT No. I, UNITED STATES NAVY, the several com partments in fair weather. When closed 

( Contiuued {1'om fi1'st page. ) in bad weather, venti lation is induced by connection 
Area of wetted surface at a draught of 4':; rp.et •• 1701'00 square feet. 
At deep load draught, 5'2 feet . . . . .  . . . . . . . .  1895'00 .. 
Area of longitudiual immersed section . . .  . . . .  42t'2 

with the boiler spaces and jacket of smoke stack. 
Boats and anchors are hoisted by steam . The dy

namos for electric lighting and for the search light are 
located immediately under the forward con ning tower 
The torpedo room is located in compartment No. 3, 
under the whale back. This is also the forecastle and 
quarters for the crew, and is fitted up with steel wire 
berths, which fold up against the sides of the h ull dur
ing the day, thereby leavi ng free access to transoills 
and lockers, which extend the entire length of the 
forecastle. These quarters, which will accommodate 
twelve of the crew, are finished in hard wood, are 
commodious and well ventilated, having all the modern 
improveillents, including steam heating, electric Iight
ing, etc. 

each fireroom, and one engine to work a centrifugal 
circulating pump. A don kAY pump is located in each 
tireroom, and connected to draw eit her from the con
denser, su pply tank, the sea, or bilge s uction pipe, anti 
discharge into boiler, fi reroom, on deck, or overboard. 

Center of buoyancy : 
Below L. w. P. . . . . .  . . . . . . . . . . . . . . . . . . . . . 
Abaft Section 45 . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Below C. of G. of total weight . . .  . . . . . . . . . . . 
Center of gravity of totsl weight abaft Sec. 45. 
Metacenter, transverse, above 1.. W. P . . . . . . . . . 

.. . . C. of B . . . . . . . .  . . 

1'51 teet. 
1'62 . . 
2'38 .. 
3'63 .. 
3� u 

4'72 .. 
" C. of O. . . . . • . .  2'31 " 

longitudinal, above 1.. W. P . . . . . . . 339'00 .. 
.. C. of B . . . . . . . .  341'41 .. 
..  C. of G . . . . . . . 3a8'00 .. 

Coetl:\cients of fineness : 
Displacement . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 
Midship section . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1.. W. plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mean of water planes. .  . .  . . . . . . . . . . . . . . . . . . 

Center of lateral pressure forward of Sec. 45 . .  . 

Below load water plane. . . . .  . . . .  . . . . . . . . . . . . 

0'37 

0'67 
0'67 
0'55 

5'5 feet. 
1'91 .. 

The average length of all plates in the shell plating, 
as far as practicable, covers nine frame spaces, or 162 
inches. The thickness of deck and bottom plating 
varies from 5-64 to � i nch, and was moulded to the 
form of hull and bent into shape cold. All rivets un
der one-half inch diameter were also driven cold. 

The frames are steel angles spaced 1 '5 feet from cen
ter to center. The reverse frames are riveted to them 
and to the top of the floor plates, above which they 
extend ; those abreast of the engines and boilers ex
tend to the brackets connecting with the deck beams. 
Double frames are placed at all water-tight bulkheads. 

The flat keel plates are riveted to each frame and 
securely bolted to the stem and stern posts. Both 
stem and stern posts are of forged steel, rabbeted to 
receive the bottom plati ng, moulded to the angle of 
entrance a nd run at the several water l ines, and ex
tend from the sheer rai l to eight feet along the keel 
from spur of ram. The stern post, in addition, is forged 
with an eye to receive the case bearing of the rudder 
s tock. 

The keelson consiRts of a steel I beam, as shown in 
Plate I. ,  which tapers at the forward and after ends. 
The sections are butted between frames and securely 
riveted to each other and also to the reverse angles 
and the short angles on opposite side of floor plates. 
The forward end butts on and is bolted to a water
tight bulkhead six feet frOID the stern, while the after 
end is similarly attached to a water-tight bulkhead 
14'5 feet from the stern. 

The deck beams are oomposed of steel angle bars, 
and are placed at every frame, to which they are con
nected by bracket plates. Stringer angles of the great
est possible length extending from stem to stern post 
are securely riveted to stringer plates and sheer strakes; 
these, in connection with the elliptical steel deck, give 
great rigidity to the structural strength of the boat, 
and increase her capacity to resist the shock of waves 
when driven into a head sea. 

There are ten water-tight bulkheads, constructed of 
steel plates lap-jointed, single-riveted, and strengthen. 
ed by vertical stiffeners, and these divide the boat into 
eleven water-tight compartments. 

. 

CUBIC FEET OF Am SPACE IN COMPARTMENTS. 

Cubic feet. 
Compartment No. I, fore peak . . . . . . . . . . .  . .  . . . .  . . . .  . .  . .  . .  . .  30 

.. No. 2, l[eneral storeroom . . .  . . . . . . . . . . . . . . . . . 225 
No. 3, torpedo room . . . . . . . . . . . . . . . . . . . . . . . . 1,092 
No . .. galley and dynamos. . . . . . . .  . . . . . . . . . . 566 
No. 5, forward boiler room . . . . . . . . . . . . . . . . . 1,8M 
No. 6, engine room . . .  . . . . . .  . . . . . .  . .  . . . . . . . .  2,183 
No. 7, after boiler room . . .  . . .  . . .. . . . .  . . . . . . .  1.,987 
No. tI, machinists' room. . . . . . . . . . .  •. . . . . . .  889 
No. 9. cabin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900 
No. 10, pantry aud storeroom . . . . . .  . . . .. . . . . .  285 
No. 11, tiller room . .  . . . .  . .  . .  . . . . . .  . .  . . . . . . . . . .  60 

The loading of the torpedoes and the charging of 
the launching tubes from t he racks, as well as the 
handling of the breech mechanism, are conducted in 
this compartment. 

In the compartment forward of this are located the 
auxiliary engine for steam capstan, and the steam 
motor which spins the fly wheel of the torpedo up to 
a speed of 10,000 revol utions in one minute. 

The torpedo can be launched by means of electric 
connections, from one or both tubes, at the will of the 
comillander in the conning tower. 

The launching may be made at full speed with the 
helm hard over, and not affect in any way the line of 
direction with the object fired at, which the torpedo 
had in the interval between leaving the t ube and 
striking the water. This is an absolute achievement 
in torpedo warfare which has never been accom plished 
by any other torpedo boat in existence, and therefore 
increases the value of the factor of safety of torpedo 
boats in an attack, inasill uch as they will be able to 
dilmharge torpedoes when at full speed. 

The machinists' quarters are between the cabin and 
after boiler bulkheads. 

The cabin is finished in hard wood, and is immedi
ately abaft the after conning tower. It will accom lllo
date four otHcers. Abaft the cabin ill located the pan
try and store room for otHcers. 

There are two separate quadruple expansion engines, 
vertical direct acting, with cylinders to each engi ne as 
follows : High pressure 1 1 �  inches diameter, tirst in
termediate 16  inches diameter, second intermediate 
22� inches diameter, and two low pressure 22� i nches 
diameter each. 

The stroke of all pistons is 15 inches, working on five 
cranks placed relati vely to each other to give the least 
vibration to hull.  The balanced piston type of valves 
is used, working from an eccentric shaft connected by 
spnr gearing to crank shafts. The high pre&sure cylin· 
der will take steam at about 225 pounds pressure. 

The engines are practically noiseless, and easily re
versed by one man. The cylinders have their axes in 
the vertical longi t udinal plane of the shafts, and are 
supported on twelve forged steel stanchions, 1%, inches 
diailleter, above bed plate. 

The stanchions bolt through pillow blocks, bed 
plate, and strengthening plate, 

'
and are set up with 

lock n uts. The bed plate is of rolled steel % i nch thick, 
finished, and supports pi l low blocks, stanchions, crank 
and eccentric shafts. There is one piston rod to each 
cylinder which extends through the lower head only. 
The other chests are placed on the side of the cylin
ders, each chest having its own separate cover. Re
lief valves are fitted at the Illidd le length of and in 
the plane of the axes of each cylinder and its valve 
chest, at right angles to the line of the crank shaft. 
The high pressure is set at 260 pou nds, the first i nter
mediate at 130, the second interlllediate 65, and second 
low pressure at 65 pounds. Equalizing pipes connect 

There are four bulkheads between the stem and for- relief valves and receiver pipes. 
ward boiler. The longitudinal bulkheads, which are Diagonal rods are bolted to bed plate and main 
continuous and form the coal bunker fronts for fifty stanchions i the crosshead slides and guides are bolted 
seven feet of the middle length abreast of boilers and to parallel bars which are secured to main stan
engines, are secured to the deck and bottom plating chions. Crank and eccentric shafts are of forged 
by fitted in tercostal angles, to which they are riveted. steel. The crank shafts are 5 inches in diameter and are 

Powerful ejectors are connected with the water-tight in t wo sections. 'rhe long section takes the second in 
compartments, having II. total capacity of 870 tons, or termeu iate and two low pressure connecting rods ; the 
100 tons in about seven min ute!!, and it  is calculated short section, the high and first intermediate. Both 
that these will be capable of freeing the compartments sections are connected by coupling disks. Each sec
of water under all ci rcumstances, as their action is ' tion carries its own connterbalance. The cylinders 
regulated by the auxiliary engines, and therefore in- are of cast iron, pistons of cast steel, piston and con-
dependent of the main engi nes. necting rods of forged steel. 

A whale back extends from the stem t.o the forward The l ine and propeller shafts are of forged steel, 5J4 
conning tower, a distance of thirty feet ; the remainder inches diameter. Eight collars take the thrust of each 

. of the deck is elli pt ical . shaft. 

All  engines exhaust into the condenser, and the main 
engines can exhaust into the air in case of accident to 
the condenser. The latter is located between the low 
pressure cylinders and bolted to the keelson and floor 
plates. It has a cylindrical copper shell, tinned on the 
inside and out, tube sheets of brass tinned on the in
side. The exhaust steam from all engines is received 
into the brass part of the shell, and surrounds the 
tu bes, while the refrigerating water passes once direct
ly through the tubes. A b rass chamber connects each 
end of the shell with copper pipes, which lead to holes 
in the bilge stroke. A single-actin� i ndependent pump 
keeps the tubes full.  

'Steam is supplied to the engines by two Thornycroft 
boilers, built at the Herreshoff works. These will give 
a working preS3ure of over 200 pounds per square inch, 
with a ratio of over 66 to 1 in hAating surface to that 
of grate, and so arranged as to supply steam separately 
or in connection to one or both engines. 

These boilers are steam generators of the kind where
in the water is exposed to the action of heat wh ile pass· 
ing in tu lles between two horizontal cylindrical water 
chambers located longitudinally at ei ther side of the 
fire grate space, to a horizontal cylindrical steam col
lector and separator located longitudinally above and 
in the middle line of the fire grate space. 

The steam collector and separator is connected by 
t wo series of tubes with the two water cylin ders, or 
with t wo parts of the same. The tubes are arranged 
in groups, and all the tubes of one group stand in the 
same vertical plane, or approxi mately 80. Each tu be 
is connected at its lower end to the cylinder and at i t "  
higher end to the upper side o f  the steam collector aud 
separator. 

The groups of tubes stand side by side, and are so 
disposed that the double row formed by the two outer 
tubes of each group, and l ikewise the double row 
formed by the two inner tubes of each group, consti
tutes a wal l or partition above the fire grate, except 
near the upper and lower extremities of the tu bes. It 
will thus be seen that these two walls i nclose between 
them at each side of the grate a space which acts as a 
flue for the ascent of smoke and gases from the grate 
to the uptake. 

The first and last group of tubes at each side are 
shaped differently from the others, so that. a partial 
wall or partition is formed at each end of the grate to 
inclose the furnace. 

'fhe lower side of the steam separator is protected 
from the flame by a shield of non-conducting material , 
which connects the walls of tu bes at either side and 
constitutes the roof of the furnace. The latter is pro
vided with fire doors, at the after end in the forward 
boiler, and at the forward end in the after boiler. Fi re
brick deflecting plates are located at the ends and sides 
of the fire grate. Cham bers arranged at the ends of 
the boilers are provided with valves for the admission 
of air for cooling parts of the boiler and fire room . . 

One chamber is in comm unication with the ash pan , 
the other with the atmosphere. An additional challl
ber is provided, which is in com m u nication with the 
ash pan, and has an outlet that is normally closed by 
a loaded val ve that wil l  open to admit of the escape of 
steam in case a tube should burst when working the 
boilers at their maxi mum capacity. 

This arrangement secures the firemen from being 
scalded or d riven from the fireroom when working un
der forced draught. 

The steam collector and separator has a steam pipe 
extending the greater part of its length. This pipe is 
protected by one or more batHe plates, over which the 
mixed water and steam rising through the tubell is 
poured . The water fal ls into the lower parts of the 
separator and descends through two large return tubes 
to the water cyl inders at each side of the grate. 

The stearn turns under the batHe plate and enters 
the steam pipe and thence to the engines. 

The collector and separator is provided with safety 
valves and gauges. One of the safety valves is con
structed in combination with a stop valve or regu
lator. 

The armament will consist of three rapid-tiring six
pounder Hotchkiss breech-loading rifles, as shown in 
the plan, and two or more Gatlings, mounted in favor
able positions else where . 

The conning towers are of � inch steel plate, and Each engine will develop 800 indicated horse power, 
are fitted with a steam steering and hand wheel, both which is calculated to drive the boat at a speed of 23 
of which are capable of being thrown out of or into knots, with a coal consum ption of about 3,800 pounds 
action at the will of the helmsman. Electric con nec- per hour. The b unker capacity is 37 tom, wh ich gives 
tions and speaking tubes, with al l modern i m prove- II. radius of action of 3,(1()() miles at 1 0  knots per hour. 
ments, are fitted in both towers, communicating with Propellers are of hard bronze, gal vanized, 50 i nches 
the engine room, the two fire rooms, and the torpedo diameter, four blades each, and turn outward in for-

Considering the practical results that have been 
achieved with the sea-going class of torpedo boats of 
the Thornycroft, Yarrow, and Schwartzkopf ty pe, 
which have developed high rates of . speed over the 
measured mile, a maximum of etHciency in this boat is 
looked for by the department and the builders. 

It is purel y an American type of sea-going torpedo 
boat, in which the speed trial is to consist of a continu
ous run of three hours' duration, during which time 
the boat m ust attain a mean speed of twenty-two 
knots per honr. 

room. ward motion. 
The rudder is suspended, and has an area of fourteen Auxiliary engines a re of single type, and con nected 

square feet ; it is made of common hard bronze, aud to exhaust into the condenser. The main feed and air 
\�onnects with the steering gear direct. pUill pS for each main engine are worked by independ

Twenty ventilators give a free circulation of air in ent engines. There are two blowing engines, one for 
This condi tion eliminates the possibility of bottling 

up the steam for a spurt of three minutes or less over 
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a mile course, wherein the ratio of speed per hour may 
be calculated from a series of such trials. 

Premiums of $2,000 and upward are offered for each 
- quarter of a knot in excess of 24 knots per hour, where

as a penalty of $4,000 will be exacted if the speed falls 
below 22 knots. 

These are the conditions surrounding the building 
of the first sea-going torpedo boat on this side of the 
Atlantic, and results are looked for which will com pare 
favorably with European boats of simi lar d isplace
ment. A sea speed of 23 knots and absol ute directi ve 
force in her torpedoes will place this boat on a footing 
not yet surpassed by any. 

Owing to the limited draught of water which torpedo 
boats in general are given, and the amount of coal, 
machinery, armament, and stores that they are neces
sarily forced to carry, the limiting points of stabi l ity 
are frequently disregarded. This result of overload ing 
has undoubtedly been the cause of the numerous ae-

cidents which have placed so many torpedo boats hors 
de combat when sea maneuvers have been att.empted 
on a large scale, and to which may be attributed the 
recent loss of torpedo boats by capsizing. 

In order to insure better results in the development 
of the sea-going class of torpedo boats, it would be 
well to enter more fully into the conditions surround
jng their stability and curves of the total weight and 
lading. while considering the stresses prod uced upon 
the structural strength of the light material of which 
their hulls must necessarily be constructed. * 

This is but the entrance to a larger field of develop
ment in our torpedo service, which must necessaril y  be 
composed of torpedo boats of greater displacement, 
capable of cruising off the entire length of our coast in 
all kinds of weather, and protected against the fire of 
machine guns while making an attack in a seaway. 

. . .  , . 
BLUB soap. rendering the employment of bluing in 

laundry work unnecessary, is made by incorporating 
with ordinary soap a solution of aniline green in strong 
a_ic acid. By the action of the alkali of the soap, 
the green is converted into blue, uniformly coloring 
the mass. 

· aee fi<uN'1'uI. AJlJ:lUCI.!.N ilVPPLBJONT, NOlI. 704 and 700. 

J'eieutifit �mtritau. 
IKl'ROVED LIliOLEUI PRINTING IACHINE. 

At Messrs. Ba.rry, Ost1ere & Co. 's, Edinburgh, the 
printing of the linoleum is done partly by hand and 
partly by a large multiple color printing machine, 
which is probably the largest printing machine in the 
world. We are indebted to Engineering for our en
graving and the following particulars : 

The machine has two drums, each 26 feet 9 inches in 
diameter, placed side by side, with a short interval be
t ween them, and each capable of being driven inde· 
pendently. Each d rum is of sufficient size to carry a 
piece of linoleum 2 yards wide by 25 yards long, with a 
long gap between the ends of the piece when fixed upon 
the periphery of the drum. Parallel with the axis of 
the drums is a heavy bed, like that of a planing ma
chine, and on t his traverses a table carrying the fram
ing on which the printing rollers are mounted, there 
being one roller for each color in the pattern. The roll
ers are but 1 foot 6 inches wide, and they therefore 

IMPROVED LINOLEUM PRINTING MACHINE. 

print but one- fou rth of the width of the piece of lin
oleum at each revol ution of the drums, and each roller 
is adj u st�d at such a distance below that nex t. above it 
that the color it applies falls properly into its place in 
the pattern printed by t he first roller. When a strip 1 
foot. 6 i ncht·s wid e has been printed in this  way the ful l 
length of a piece of l inoleu m ,  the drum is stopperl auto
Ulatical l y  w i th the gap (which we have mentioned as 
exis ting between the ends of the piece) opposite the 
pri n ting rollers. The frame carrying the latter is then 
shifted 1 foot 6 i nches laterally, the drum again start
ed, and a second 1 foot 6 inches width printed , and a 
t.h ird and fou rth simil a r  operation complete the print
ing over the 2 yard width. While a piece of linoleum 
is being thus printed on one drum, the adjacent drum 
is stripped of the piece last printed, and is covered with 
a fresh piece ready to be operated upon by the printing 
rollers, In this way the latter are kept steadily at 
work, the two drums being used alternately. The ma
chine prints with excellent register, and all its details 
are well worked out. Each drum is driven by an inde
pendent WiJ.lans high speed engine; 

The above descri ption of No. 1 machine also applies 
to No. 2 machine, with the exception of certain im
provements and additions, the most important of 

[FEBRUARY I, 18<)0. 
which is the addition on the front bed of another car
riage carrying a complete set of color rollers for border 
printing. The drum of this No. 2 machine is 26 feet a 
inches in diameter and 12 feet 9 inches broad, and it 
has one drum instead of two, mounted side by side, as 
in No. 1 machine. 

No. 2 machine is arranged to print seven colors, both 
in bordering and filling in. The machine will print 
and border widths from %: yard wide to 4 yards wide 
by 25 yards long, and piece goods from 2 yards to 4 
yards wide. 'fhe whole of the spur gearing connected 
with the transfer of motion from the drum to the 
printing rollers, including the internal segmented 
wheel bolted to the drum itself, is machine cut, thus 
insuring the greatest accuracy in the work turned 
out . 

This machine has now been at work some time, and 
gives great satisfaction to its owners, while the design 
and workmanship reflect the greatest credit not only 

upon Mr. J. Wright, the inventor and patentee, but 
also u pon the makers, Messrs. J. Copeland & Co. 

... . . . . 
L ocomotive Works W.nted In .... u.tr.II •• 

The governmAnt of New South Wales offer to give 
an y firm an order for 100 locomotives to be supplied 
within the next three years, subject to the following 
conditions : Rolling stock factory capable of building 
locomotives . •  equal in every respect to those made by 
the best English makers " to be established in the 
colony. The price of the locomoti ves must not " ma
terially exceed " those of similar pattern built by first
class English makers 'delivered in steam in Sydney. 
The manager, or managing director, mU8t be resident, 
and be .. a locomotive b uilder of known repute." The 
estimated capital required to establish such works is 
£125,000. 

. I . , . 
ARGENTINE RAILROADs. -The following data have 

been received by the go vernment of the Argentine Re
public from its engineering department regarding the 
construction of rail roads in the republic : Railroads in 
operation , 7,851 kilometers in the year 1889, against 
5,963 kilometers in 1886 ; under construction, 5,057 kilo
meters in 1889, against 915 kilometers in 1886. 
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A N  IMPROVED HOT AIR ENGINE. 

The accompanying i llustration represents an engine 
connected with a hot air reservoir, under which is 
located a heate r aad a fu rnace for heating it, while an 
air compressor ope rated from the engine is adapted to 
discharge i nto the furnace and into the heater. It has 
been patented by Mr. Jerome H. C hase, of Buffalo, 
N. Y. The hot air chest is held on 
the opposite side of the engine cyl
inder to that shown i n  the i l lustra
tion, and into the hot air chest leads 
a valved pipe connecting with the 
upper end of the hot air reservoir, 
the heater and furnace below being 
inclosed in a single casi ng directly 
u n der the engine cyli n der. The hot 
air reservoir has a n u m ber of longi
tudinally extending parallel plates 
passing through its bottom to the 
bottom of the heater, wh ich forms 
the top of the furnace, the plates 
term inating a short d istance from 
each and the top of the casing. 
Into the front end of the heater 
opens a pipe which connects by a 
d ischarge valve with one end of the 
air compressor, beside the engi ne 
cyli n der, and the other end of the 
air compressor is con nected by a 
valved pipe with the ash pit of the 
furnace, these t wo pi pes being con-
nected with each other by another 
valved pipe. The cyl in der of the air compressor has 
the usual piston, and its piston rod is connected at 
i ts outer en d with the cross head of the engine, 
there bei ng in the heads of the cylinder of the air 
compressor i n let valves, pipes from which ad mit air 
from a pipe extending down ward in to a closed reservoir 
in which is a cooler, arranged on the outer end of the 
engine cylinder. This cooler has a water inlet pipe 
connected with a suitable sou rce of water supply, there 
bei ng a faucet in its top for discharging heated water. 
The cyli nder of the engine d ischarges i nto an outlet 
pipe leading to the o utside, and having a valve below 
w hich is con nected a pipe by means of which the heat
ed air may be discharged into a room to be heated. 
The air in the hot air reservoir is rapidl y  heated by 
rad iation from the plates and the heat from the fur
nace, when a fi re is started in the latter, until sufticient 
p ressure is obtaine(1 to move the piston of the engine 
cylinder, this motion then optlrating the air compres
sor, when pure air is drawn in and cooled by being 
passed through the cooler, this air being discharged by 
one pipe into the heater and by another pipe under 

Ititnfifi t !mtritan. 
the grate bars. The smoke and gases from the fur
nace are carried ot! through a suitable chimney con
nection, the air supplied thereto from the compressor 
being readily cut 011 when desired. This engine is 
dou ble·acting, and by means of the pipes and their 
valves connecting with the air compressor the air
pumping capacity of the engine is placed entirely un-

CHASE'S HOT AIR ENGINE. 

der control of the operator, whereby the po wer may 
be increased or diminished as desi red . 

IO!l Years Old. 

Captain Jack Haynes, the engi neer in charge of the 
elevator engine at the Fagan building, is 102 years old. 
As he stood in front of the structure ,the other morn
ing no one would have placed his age at over sixty-five 
years, and there would even have been some misgiv
ings as to his being quite that venerable. Neverthe
less, it was in 1787 that the old engineer came i n to this 
world, his birthplace being in the then wild and u n
settled region of Tennessee. Like nearly all Tennesse
ans, the centenarian is a six-footer, chews tobacco, and 
loves a good story. He is active, healthy, spare in fig
ure and only slightl y bent with his wonderful weight 
of years, and possesses the eyesight of a frontiersman. 
-St. Louis Republic. 

. ,  . . .  
IN the article on a bicycle brake, Mr. J. J. Astor, 

Jr. 's, add resR was incorrectly stated in last week's i ssue. 
It should read 23 West 26th Street, New York City. 

73 
Insee'. In Bruc •• 

At a recent meeting of the Chemists' Assistants' As
sociation, Mr. C. J. Strother showed a number of drugs 
i nftlcted with animal life, and remarked that the first, 
a fair-looking sample of crushed linseed, supplied 
about three weeks before by a large wholesale firm 
and kept in a wooden cask with a cover of wood, was 

seen u nder a lens to be literally ali ve· 
The next was aconite root, of which 
the parasite was quite different. 
Nux vomica and cantharides were 
the remaining specimens. With the 
last named it is usual to put cam
phor, though with doubtful effect, 
but it is possible that washing hard 
substances in a solution of salicylic 
acid , and q uickly drying them, 
might protect them. The question 
naturally arises, What would be the 
effect of a poultice containing thou
sands of insects applied to an open 
wou nd, especiall y  if the pou ltice be 
made with hot instead of boiling 
water ?-Pha1"1n. Jour. 

.. . ... 
AN i l lustration in the Photograph

'i8che Mittheilungen serves to point 
out a rather cmrious fact in instan
taneous photography. The i l l us
tration given is that of a photo-
graph of a passing bicyclist, i n  
which the time o f  exposure was 

evidently too long. The image was, as a necessary 
consequence, blurred-all except the spokes in the 
lower . portion of each wheel , wh ich carne out com
parati vely· distinct. It would be in teresting to know 
i f  readers of the Journal have noticed anything simi
lar. -Br. Jour. 

[Photos like the above are often seen. The reason 
why the spokes in the lower portion are distinct w h ile 
the u pper spokes are blurred is because the lower por
tion of the wheel moves slower t.han the upper portion. 
I n  all whe�led vehicles running along on the ground,  
the upper parts of the wheels have a m uch higher 
velocity than the lower parts of the wheels. -ED. SCI. 
AM. ] 

• • • • •  

ELECTRICAL MACHINE ROOM OF THE HALLES

CENTRALES, PARIS. 

O u r  engraving shows a view of a part of the great 
machine room of the munici pal central station at the 
Halles-Centrales, Paris. It is one of the most. com plete 
and effective electrical establishments on the Continent. 
We are indebted to L'lllustration for our engraving_ 

ELECTRICAL )lACHINE ROO)l OF THE HALLES-CENTRALES, PARIS. 
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Plant Label.. is secured, these blocks having each a recess in its in-

A correspondent of Garden and Forest. writinp' from ner face and a transverse slot, the side pieces being held 
London, says a perfect plant label is still a desideratum apart by a curved transverse brace bar, whose endM en
there, as well as in America. Mr. R. T. Jackson's pa- ter the slots of the uracket blocks. In con nect ion wi t h  
per on " Method o f  Labeling Trees and Plants, " read the device two spring clalll ps are employed, preferably 
before the Massachusetts Horticultural Society last made of stout spring wire bent upon itself to form a 
year, is interesting and suggestive. In it Mr. Jackson loop, and when the device is in use the back of the oc
appears to have come near to what we b ave found the I cu pant of the seat rests against the fabric uniting the 
most useful label at Kew, both for indoor and out- lower side sections of the frame, the occupant assum· 
d oor plants. For tem porary labels, such as are used ing an easy reclining position by resting the head 
for annuals and smal l nursery stock, there is nothing again st the upper strip of fabric connecting the upper 
better than wood ; but for permanent labels intended side sections of the frame. 
for col lection plants, something more durable than - I • I • 
wood is req uired, and the best m aterial appears to be A LUlIINOUS KEYHOLE ESCUTCHEON. 
zi nc. Iron. tin, slate, porcelain, and teak bave been The accolIl panying illustration represents, in per
and are still in use at Ke w ; but on the whole they are spective and vertical section, au escu tcheon for key
not as satisfact.ory as zinc. As Mr. Jackson says, zinc holes, designed to be el'pecially cou venient on closets, 
H is reasonabl y i lIl perishable, cheap, and very easily chests, etc., in dark places. It has been patented by 
handled. "  The chelIl ical ink recommended for writing 
upon polished zinc, namely, a solution of chloride of 
platinum, or cbloride of copper, or other patent mix
tures of a similar nature, have not, however, proved a 
success, no m atter how applied. Varnish ru bbed o ver 
the face of the label after the ink has dried preserves 
it froUl oxidation for a year or so, but as a rule the 
names are almost unreadable after a year's exposure 
outside. 

An i lIl provement on tbis ink is the use of enamel 
pai n t, appl ied as fol lows : The labels are cleaned with 
e lIlery paper and then coated on the face with white 
enalIlel paint. This is allowed to get quite dry, and 
then over it  is painted a coat of black enamel paint. 
The writing must be done while the black paint is wet, 
using for the purpose a pointed stick, such as a bit of 
bam boo shaped like a pen. In writing, the black paint 
is si lIlply removed by the point of the stick. With a 
little practice the letters are as easily and clearly 
forllled as if with pencil on white paint. The label 
Mhould be thoroughly d ried before being ex posed to 
moistu re. For trees and shrubs such as the labels can 
hang upon, the form preferred is a piece of zinc from 
t h ree to four inches sq uare, half an inch at the top to 
be bent over at an acute angle to afford protection 
from the weather. One or two holes should be made 
near thfl top, for wire or nails. For pots and herbaceous 
plants. strips six or eight inches long, and shaped like 
the ordinary " tally," are best. These are easily  cut 
out of a shflet of zinc with a pair of strong scissors. 
Labels th us prepared have been used at Kew two years, 
and they are as perfect now as when they were first 
written. 

In thfl tropical houses, where the atmosphere is satu' 
rated al l the year round, these labels are quite as good 
as in a d ry house or out of doors. 'fhe first expe!'iment 
with the III was made with the filmy ferns, for which 
durable alld neat labels were much wanted. They have 
stood t h i s  test. In appearance these labels are all that 
netld be desi red. They are Dot too conspicuous, and 
therefore <10 not offend the eye as white labels do. On 
the other hand they are easily read. In pu blic gardenfl, 
such as Kew, labels are of considerable i m portance, as 
also they are wherever val uable collections of plants 
li re gro w n .  So fa r as our experience goes. this zinc 
lahel, when prepared as here directed, comes nearest 
to what is wall ted. 

.. . . . . 
AN IIlPROVED HEb REST. 

'I'he il l ustration herewith re lJresents a simple device 
adapted for ready attachment to any form of seat, and 
capable of btling rolled up when not in use to form a 

AlrnERSON .. HOPE'S HEAD REST. 

small parcel. It has been patented by Messrs. Joh n B. 
Anderson and John H. Hope, of No. 226 York Street. 
Hamilton, Ontario, Canada. The body of this head 
rest consists of two side pieces, each made in two sec
tions anJ. hinged togetber, tbe opposed sections being 
connf'ctf'd by a st.ri p of canvas, so as to leave uncovered 
a central "pace bet w ee n  the side pieces. To the back 
of the upper section of the side pieces a block or bracket 

1 

FISH'S KEYHOLE ESCUTCHEON. 

Mr. John E. Fish, of Al buquerque, New Mexico. The 
escutcheon proper, having the keyhole, is formed w i th 
glass, and has a concave or recessed back, to wh ich is 
applied a coa.t of phosphorescent paint ; this pai nt btl
ing covered with a coat of cheaper or ordinary pai nt. 
This escutcheon may be carried by an orname n t al 
metal or other plate, secured to the door or other sur
face in the ordinary way, the shape of the escutcheon 
protecting the phosphorescent paint from abrasion and 
moisture. 

• • • • • 
The Epidemic 01' Inftuenza In St. Peter.bu re. 

During the last three or fou r  weeks an epidemic of 
influenza, which has assumed serious proportions, has 
been raging i n  St. Petersburg and some of the su bu rbs 
and neighboring towns-Peterhof, Gatchino, and Cron
stadt among others suffering severely, w hile u p  to the 
da.te of the last information TMarskoe Selo had escaped. 
In the schools of all grades from a q uarter to a half of 
the pupils and teachers have been absent, the military 
hospitals, too, are so crowded that many of the men 
have to be treated in the barrack rooms, and the orcli·  
nary drill is seriously interfered with. Busi nes'l is 
carried on but very partially, owing to the number of 
principals and employes who a.re laid up. The medi
cal men-that is, those of them who are so fortunate all 
to ha ve escappd�are " run off their legs," and the 
chemists are doing a thriving trade, chiefly i n  the 
sale of quinine to the public, who have largely come to 
understand the val ue of that drug in influenza. It is 
stated that one pharmacy of moderate size sold as 
much as a pound of quinine in two days. Dried rasp
berries, too, are reported to be so much in  favor that 
it is now im possible to procure any. In order, a.ppar
ently, to make up to the public for the difficulty of 
procuring medical attendance, the lay press has taken 
upon itself to instruct the uninitiated in the medical 
aspects of influenza. Th us, one of the fi rst of the daily 
journals gravely states that influenza is liable to be com
plicated with pleurisy, eczema, bronchitis, pul monary 
phthisis, n ephritis, otitis, catarrbal pueumonia, vagi
nitis, scabies, lymphadenitis, and soft chancre ! 

It is im possible to say how far the affection has 
spread by actual contagion. In some families only one 
member has been attacked, while in others every mem
ber h as succum bed one after another. The period of 
incubation appears to be two days, and that of i n va
sion a few hours only. This is warked by lassitude, 
h eadache, and rigors, and is followed by great pros
tration, weaknesR, articular pains, headache, and 
sometimes by giddiness or various nervous phenom ena, 
such as h yperresthesia. The temperature rises rapid ly, 
it m ay be a l most as high as 105°, but generally falls 
q uickly, seldom remaining high more than from one 
to three days. So far as appears at present, there is 
always some sl ight enlargement of the spleen to be de
tected. Th ree main types of the diseastl have been 
distinguished-the purely neurotic, the catarrhal, and 
the gastric. Cases corresponding to the purely neu
rotic type are marked by severe neuralgic pains, which 
m ight be supposed to betoken the comlllE'ncement of 
an attack of pleurisy, whi le  the mucous membrane of 
the respiratory and digesti ve tracts is quite II naffE'cted. 
This form has been very com mon, and bas been at 
the commencement mistaken for t.yphoid. In the ca
tarrhal forlll there is bronch ial catarrh . rnnn i ng at t.he 
n o�f'. al lll COll j ll llCtivit.is, w h i eh l I Iay e it lwr eO O l l tl  on 
simul taueously with the fever or after this has gone 
down, and which usuall y last for several days after 
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the temperature has become normal. In the gast ric 
form there is sometimes severe vomiting, lasting f"r 
one or two days. With regard to com p lications whi�.jl 
have been noted as occurring d uring the present el , i
dem ic, herpes o f  t h e  l i p  a n d  nose has been very f re
q uent, and sometimes has been seen on the eyel i o l � ;  
erythema, roseola, and urticaria have also been see l l , 
meningitic irritation, and catarrhal pneumon ia, too, 
are mentioned. The last named com plication has betlll 
the cause of the fe w deaths that have taken place. 
Many of the cases, on the other hand, have been very 
sl ight. Some relapses are reported as having occurred 
from fi ve to seven days after convalescence. They were 
marked by a rise of temperatu re, rigors, lind catarrh. 
The drugs most generally employed are quinine, acet
anilide (of which 7� grain doses are ordered two or 
th ree ti mes daily), ant i pyrin ,  salicylate of soda, and 
diaphoretics, which have proved very successful. 

It may be remarked that owinl/ to the freq uency 
and severity of epidemics i n  Russia. the disease has ac
qui red the name of " Russian catarrh. "·-London Lan
cet. . , . . . 

.& New Water Power Develo pln!!: Device. 

At the Buffalo, N. Y. , I n ternational Fai r. recelltly 
held, a gold medal was awarded Mr. M. Magi nn, a me
chanical engineer, of Ch icago, for his lllodf'1 of a device 
for uti l izing the water power of Niagam Fal l s. Thfl in
vention was i l l ustrated and d escri bed i n  the SCIENTIFIC 
AMERICAN of February 1', 1B89. the model,  as Ilhown, 
being operated by means of a stron g j!tream of water 
di rected straight down ward from a steam pump. This 
stream was di rected u pon a water w h eel operating 
u pon a movable traveling frame mou n t ed on frict ion 
w heels and carrying electric generatorb or dynamos 
dri ven by the motor. The morlel is  !Salll to have well  
represented the in ventor's ideas, and to have attracted 
much attention. 

• • • • • 
AN I1IPROVED FEED BAG. 

The accompan ying illustration rflp resents  a feed uag 
having a storage com partment, and l I leal l S  w h ereby 
the grain or other food contai ll ed ill i t  m ay ue au to
matically fed in such q uautities as desi rpd. A perfect . 
ci rculation over the food in the feed i n g  compart.ment 
is also provided for. This inven tion has been pat e u ted 
by Mr. Charles R. Mon fort. of No. 212 I::It. Nicholas 
AVE'n ue, New York City. The body of the bag; wh ich 
is ordinarily of canvas, consists of two s ide pieces w i t h  
a con vexed lower edge and a straight upper edgp, the 
bottom, which also forms the fron t, being a stout piece 
of sui tably curved l eather. The storage recept acle is 
fastened to the rear end of the leather bottom, and is 
preferably made of a single strip of cam·as. The rear 
ellds of the side pieces of t h e  body are at tachE'd to thtl 
outer face of the sides of the storage receptacle, t here 
being an opening from the latter to the feeding com
partment, with a gate for re�ulati ng or stopping t he 
flow of feed. This gate consists of a sq uare of can \'as 
hinged to the receptacle, and of sufficient length and 
width to touch the sides and bottom of the feeding 
com partment, this canvas being stiffened by a stri p of 
longitudinally bowed leather or met.al. 'I;'he gate is 
held in locked position by a strap secured thereto and 
passed through an aperture in the leather bottom 
and th rough a buckle or other form of catch. At the 
rear end of the storage receptacle is a strap in loop 
form adapted to be passAd over the animal's neck, to 
hold the receptacle back of the jaw, and another strap, 

KONFORT'S FEE» BAG. 

passing over the head and back of tbe ears. holds tbe 
feed ing receptacle around the nose. The amount of 
flow of feed into the feeding com partment is deter
mi ned by the adj ustmen t of the gate strap, the move
ment of the anim al's jaw in feed ing giving f'nongh IDO
tion to thp !<torl\jl;e receptac\p to can8e a cOl l tinuons 
sn pply to be fed therefrom to the feeding com part
ment. 
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THE M:ONARCH RUBBER BELTING. 

India ru bber belting made u pon a canvas basis has 
won extensive popularity among manufacturers. I n  
the cut w e  i l lustrate a recent i mprovement that places 
the Monarch belting, embodying it, well in advance 
among its strongest competitors. Hitherto the differ· 
ent layers of a belt have been connected by the India 
rubber, and in sOlUe cases additional re-enforcement is 
provided by longitudinal se wing. The'atter is  found 
to be an advantage, but i s  defective. As the belt 

stretches in service the th read 
will  break, and its effects as 
regards the hold ing the lay
ers together are then nullified. 
I n  the Monarch belt the plies 
are coated with India rubber, 
and are pressed together and 
united by longitUdi nal rows 
of cotton cord stays or flexible 
rivets. The cord is cut as in
serted so as to project about 
one-fourth of an inch on both 
sides of the belt. The rubber 

coating covers the projecting ends, and after pres
sure the outer coveri ng is applied and the whole is 
v u l canized. 

In this way the layers are permanently connected, 
and remain so th rough all longitudi nal stretch ing to 
which they may be su bjected. The belt .is recom· 
mended w here unusual strength and durability is re
quired. 

For further particu lars the reader is refElrred to the 
Gutta Percha and Ru bber Man u facturing Co . •  corner 
Warren and Church Streets, New York City. N. Y. 

• . e . • 
AN IMPROVED TRICYCLE. 

A tricycle designed to be operated with but little 
friction, and to be propelled at a high rate of speed 
with com parati vely little exertion, is  ill ustrated here· 
with, and has been paten ted in this country and En· 
gland by Mr. Francis W. Pool, of No. 57 East Tenth 
Street, St. Paul,  Minn.  The axle, jou rnaled in the 
side pieces of the frame, is  provided with contin uous 
circum ferential right and left spiral grooves, and a 
traveling slee ve is held to slide thereon, the sleeve con
sisting of a shell in which two abutting rings are loosely 
held.  the inner surface of each ring having a spiral lug, 
one traveling in the right hand spiral groove of the 
axle and the other in the ieft hand spiral groove, the 
outer edges of the rings being toothed to engage con
t iguous toothed surfaces of rings rigidly held one at 
('ach end of the shell. The sleeve is reciprocated from 
a rock shaft journaled in the lower aligning ends of the 
I I lai n frame through the med i u m  of a vertical shaft 
whose l ower end is rigidly attached to the pock shaft, 
the u p per end of the vertical shaft being forked, and 
its members extending up one at each side of the 
sleeve. The arrangement is such that wh('n the rock 
shaft is carried to the left by pressure u pon the left 
hand pedal, the fixed ring meshing with the loose ring 
in the sleeve causes the spiral lug to travel in the right 
hand groove, turning t h e  axle and the wheels. When 
the rock shaft is thrown to the right, by pressure 
upon the other pedal, th e loose ring is released and the 
opposing central ring engaged with the other fixed 
ring, causing the l u g  of the sleeve to revolve in the left 
hand groove and rotate the axle continuously in the 

POOL'S TRICYCLE, 

same direction. The m achine is a front steerer. 
designed to be con veniently manipulated, and of a 
simple and dura ble construction. 

. . .  , . 
Electrical Industries, of Chicago, the newest comer 

into the electrical field, has, as a permanent feature, a 
com plete directory of the elect rical trades, a compila
tion requiring m uch labor and care. Bt"sides this, it 
contains a largEl alllount of original and carefully pre
par('d matter, iuteresting to the general student as 
well as to the electrician. 

Ititutifi t �meritau. 
A Serloua Reftee&loD. 

The following paragraph has been given a wide cir
culation : 

Of the 1,060 men in the Eastern Penitentiary of 
Pennsyl vania, only nineteen were bred mechanics, a 
fact wh ich shows that men who were trained to work 
seldom become criminals. 

There is no q uestion but that Dot only mechanical 
employment, but all kinds of lahor, manual or mental, 
lessen not only cri m e, but sickness as well. And yet 
the i ronclad regUlations of most of the labor unions 
render i t  almost impossible for a young man to secure 
employment as an apprentice to a 
trade. With a view of keepi ng up the 
price of labor by preven ting too many 
l earning the various mechl�nical i r..dus· 
tries, many worthy lads are allowed to 
grow up in idleness, or seek employ· 
ment for which they have no taste, 
and hence no hope of succeeding. Yet 
skilled labor is constantly coming into 
the cou ntry from foreign cou ntries and 
filling positions that our o w n  children, 
if better opportunity for acquiri ng a 
knowledge of these industries had been afforded, would 
have filled quite as well. 

Because of this organized effort to prevent en trance 
to the various trades through apprenticeship,  we are 
strongly in favor; of public and pri vate i n d u strial 
schools-schools where the best facilities and oppor
tunities for thorough practical training can be had. 
We believe one of the greatest dangers to society, and 
one affecting the economic l ife of our coun try most se
riously. is the great tendency of young men to crowd 
into the professions rather than the indu strial occu
pations. We believe it would be infinitely better to 
educate the hand, as well as the head, and most young 
men and women would be better in after l i fe, physi
cally as well as mentally, with a thorough k nowledge 
of some trade. 

At these industrial schools not only architecture and 
civil and mechani cal engi neeri ng should be taught, but 
carpen tering, brick and stone mason ry, mouldi ng, 
plastering, cooking, and all branches of housework, 
together with agriculture, horticulture, etc. The 
hElad and the hand could be educated contemporane
ously, the course of study being adapted to the parti
cular mechanical occu pation to be follo wed. Such a 
course would not interfere with a thorough, high 
grade, classical course for those entering professions. 

We are well aware that theoreticfllly, perhaps prac
tically, such an industrial course is designed for our 
agricultural schools, and that but com paratively few 
avail themselves of it. S uch a course is not popular. 
Our object in writing this article is, if possible, to 
help what we can to popularize sllch industrial studies. 
We were " brought np '. in a foundry, and early taught 
to " ram sand. " We would not now, if  we 1J0uld, part 
with our practical knowledge of that ind ustry for a 
great deal. We believe we are wiser, stronger, and 
better for it. Thus writes Dr. J. F. Kennedy, editor 
of the monthly Bulletin, Iowa State Board of Health. 

.. . . . . 
The Pull OD • Street Car · Cable. 

The following record of a street cable that recently 
wore out i ts l i fe doing duty on the California Street 
road will be read with interest. It was first published 
in the Pacific Lumbe1'man : 

The diameter of the cable when laid was one inch 
and a quarter, but twenty months of constant hauling 
and wear over the pulleys and through the gri p thinned 
it down one-eighth of an inch. I ts length was 17,513 
feet and its weight 44,604 pounds. For n inete('n hours 
a day it kept moving every day for twenty months, 
and as its speed was seven m iles an hour, the distance 
it traveled was 79,800 miles. It transported about 
6,000,000 passengers, or about six times the population 
of the State, and turned over to the com pany ,aoo,ooo 
worth of nickels, being at the rate of '15,000 a month, 
or $500 a day. As the total power of the road was 400 
horse power, it may be calculated this rope was doing 
as m uch hauling while in motion as 200 horses, and as 
each car hauled by horses uses fou r  teams a day, the 
daily work of this cable was equal to that of 800 horses, 
with a deduction, however, for the great power re
quired to move 44,604 pounds of cable. The cable was 
composed of six strands of steel w ire cables, each one 
containing 19 wires, varying in size from six to eight 
wire gauge, fIond t wisted around a stout hempen core 

I five-eighths of an inch in diameter. 
. � . . ..  

A GUM CONTRACT. -The French post office depart· 
ment has received tenders for the next year's supply 
of gum arabic needed in the manufacture of postage 
stamps. The specifications called for 40,000 kilos. , or 
about 40 tons. The department began making its own 
stamps in 1875. when the total issue was about 
700,000,000. For 1890 the estimated number will be 
a,�,ooo,ooo, of which on ly 7,500,000 are for Monaco, 
Tunis, and the colonies. Last year 169f. the 100 kiloll. 
-say 17 cen ts per pound-was the price cont.racted 
for. This year, if the sealed proposals have been 
opened, the results have not yet been publisl!.ed. 

75 
OW BEAJ[ CALIPER. 

We give an engraving of a beam caliper which is a 
great improvement upon its predecessors. The 'lcale, 
which is graduated to 64ths upon one side and upon the 
other to 100ths of an inch. is protected by the rods 
which are attached to its edges. These rods also stiffen 
the beam of the cali per, so that it is not liable to spring 
under the conditions of use. One of the jaws is fixed 
to the head of the beam. The other is adjuiltable by a 
screw swiveled in a clamping block. 

The movable jaw and clampi ng block are split and 
provided with thumb ilcrews, so as to be capable of 

BILLINGS' BEAM: CALIPER. 

being clamped at an y poi nt along the length of the 
beam. The screw ad j u stllll'nt  of the movable jaw is 
ren dered very sensi tive by the i n terposi t ion of a spring 
between the j aw and the clam ping blocks. The jaws 
are made perfectly true by grinding. The grad uatipns 
are accu rate, and the tool is  finely fin ished. . 

The Bi l l ings & Spencer Co. , of H artford, Con n . ,  are 
the man u fact u rers of this i n strum ent. 

• • • • • 
Tbe Value of Vaccl llaUoD. 

• •  After moving from this place ten days passed before 
we reached another plan tation, d u ring which time we 
lost more men than we had lost between Banalya and 
Ugarro w wa'R. The small pox broke out among the 
Manyellla and thei r follow('rs, and the mortality was 
terri ble. Our Zanzibaris escaped this pest, however, 
owing to the vaccination they had undergone on 
board the Madura. " The foregoing is  an extract from 
the interesting letter of Mr. Stanley published this 
week, and we commend it to the notice of the anti
vaccinationists. -Lancet. 

• • • • • 
AN IMPROVED VELOCIPEDE. 

A veloci pede having su pports to accomm odate a 
wagon body, and designed to be an easy-riding ma
chi ne, with the driving m echan ism arranged to facili
tate its propulsion u p  steep grades, is shown i n  the 
aCllom panying i l lustration, and has been patented by 
Mr. Allen M. Stoner, 616 Monroe st. , Topeka, Kansas, 
the small figure being a E1ide view of the working pat·ts. 
The forward end of the wagon body. carried by supports 
from the rear axle, is Rupported by the reach or back
bone, the outer end of which has a socket th rough 
which the shan k of the forward wheel fork extends, 
the upper end of the shank having the usual steering 
bar. The rear And of the backbone is socketed to reo 
ceive the standard of the seat or saddle. Upon the 
rear vertical portion of the backbone is  a sl eeve w h ich 
s upports a shaft carrying a chain wheel and t wo rig
idly mounted ratchets, the pedal levers bei ng mou n t ed 
within the latter, and carrying gravi t y  pawls arrall geri 
to engage the ratchets. In connection with each of 

STONER'S VELOCIPEDE • 

the pedal levers is mounterl a spring. of such tension 
t.hat the levers may be easil y  depressed by the rider. 
Upon the chain wheel is a driving chain which engages 
a chain whee l rigidly mounted on the main axle, 
whereby motion is communicated to the latter. To 
obviate the disagreeable noise made by the slipping of 
the pawls o\'er the ratchet teet h .  f'ach of the pawls is 
provided wi th a rubber pl ug. while a brake lever is 
pivotal l y  COll nl'cted to the wagon body w ith a shoe 
which lUay be brough t to bear upon a d isk rigidly con
nected to the main axle. 
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RECENTLY PADJrTED IBVBlfTIONB. 
Bapaeerlnc. 

HYDROCARBON BURNER. - David C. 
Andrew! and James F. Seery. New York City. This 
burner has a body portion having a vaporizinJ[ chamber 
and a mixing chamber. two concentrically arranged 
nozzles discharging into the mixing chamber, a pipe 
snpplying hydrocarbons or gases to one nozzle, while 
corilpressed air is supplied to the vaporizing chamber, 
wi! b other novel features, tbe apparatns being appli. 
cable for heating purposes in working furnaces of all 
kind •.  

STEAM ENGINE INDICATOR. - Edwin 
Garst. Dayton, OhIO.  Combined with the steam chest 
and cy l i nder is a balanciug beam, and separate and in· 
dependent operating connections between the beam and 
the chest and cylinder, with a marker operated by tbe 
beam, and other novel featnres, the device being self. 
adjusting to any pressure of steam, and actnated en
tirely by steam, thu� avoiding all springa. 

Blec&rleal. 

ELECTRIC RAILROAD TELEGRAPH.-
Bayltls eade, Louisburg, N. C. This telegraph is made 
by a pecnliar arrangement of circnits, sliding contacts. 
and electro· magnets upon the train and at the various 
stations, operating upon the block sy�tem, to prevent 
one train from entering on a given section of track 
until the precedlnJ[ train hu paseed off, and adapted to 
permit one moving train to communicate telegraphically 
with another or all the trains that may be upon the 
road. 

ELECTRIC RAILROAD. - Baylu!l Cade, 
Louisburg, N. C. This inveution relates to electric 
railroads in which the car is &uspended from a single 
overhead rail, the Invention covering a peculiar con· 
struction and arrangement of the circuit w i res or con· 
ductors in sections, in connection with a local battery 
and circuit for each section, and the contact surfaces 
of the cars. 

ELECTRIC STREET RAILWAY. - Ber. 
nord J. Black and Wilton F. Jenkins, Richmond, Va. 
This invention relates more particularly to a trolley 
detachably connected with the car body, and which 
leuds the current from the wire ill the conduit to the 
motor on the car body, the invention providing means 
for supporting the trolley upon the car body In such 
manner as to admit of vertical, longitudinal, and trans· 
verse movement, to adapt iteel t  to any unevenness of 
the conduit wire or Irre!(lliarities of the conduit slot. 

CONDUIT FOR ELECTRIC RAILWAYS.
Bernard J. Black, Ricbmond. Va. This invention pro
vides a condnit of strong and durable character, with 
detacbable cov�rs to admit of ready access to the In· 
terior, and so constructed that bnt a minimum of water 
can enter the conduit, and In which the circuit wires 
are disposed within the conduit to one side of the slot. 

Rallwa,. Appliance •• 

DEVICE FOR TRANSMITTING POWER. 
-Arthur von Babo, Seattie. Washington. This is a 
device especially adapted for use In connection with 
cable traction rail ways, where there is but one cable 
operatinK in a street, and provides means whereby re
versible motions for a wheeled vehicle may be obtained 
from a continuons runnlug cable, the reversing device 
beinK also quickly turned into a Simple and effective 
gri pping device. 

ICE PLOW. - Edward Lesl ie, Orange· 
ville, Ontario, Canada. This Is a plow and flanger 
specially adapted for loo"sning the hardened snow or 
ice on tbe insides of the ralls and removing the loose 
snow and ice from between the track rails, and is ar· 
ranged to be raised and lowered simnltaneously and 
automatically when the plow strikes an obstruction, 
such 88 a switch in the track. etc. 

Meehanleal. 

FLUE CUTTER. - Gustav B o g  u s c h, 
Vallecillo, Mexico, and August Zincke, Llano, Texas, 
administrator of Robert J. Bogusch. deceased. This 
cutter is constructed with a pair of pivoted arms having 
their shorter pivotal portions opening outward, with a 
lateral bearing block on one of the sborter pivotal por. 
tions and a cutter head on the other, and with a de
tachable arm, by means of which lIues may be quickly 
and easily cut. 

WRENOH,-Will iam S. Hoski ns, Brook· 
baven, Miss. Tbis is a monkey wrench so designed 
that the adjustmeut. of its movable jaw may be more 
quickly made, and ,dso to enable the jaw aud its beer
ing to be set upon or released from the adjusting screw 
at the will of the operator, and by such release to 
turtber expedite the adjustment of the jaw. 

SAW SWAGING MACHINE. - Noah W. 
Mortorlf, Jennin�, M ich. Combined wit.h a �wage 
block baving a longitudinally extending olot is an ec. 
centric die mounted to turn in the block, an anvil die 
held adjustably In the. block, an arm projecting from 
the block. and a spring-prelll!ed tooth plate held on the 
arm, with .. clamping device . .  

LOCK N UT. - Aaron C. .y a u g  h a n , 
Shane's Crossing, Ohio. This is an improvement in 
that form of nut lock in wbich a supplemental jam nut 
is applied to the threaded end of the bolt outside the 
ordinary nut. and consIsts of a plate with a central bolt 
hole and having Its ends bent up at riKht angles to the 
body of the plate and threaded on thei r inner faces, in 
continuation of the threads of the bolt hole. 

SEWING MACmNE PRESSER FOOT. 
Ferdinand B. Almy, Providence, R. I. This is all im· 
provement In that form of foot In which a movable 
.prluK·preMed section Is attached to the foot, ca""ble 
of descending to a lower level than the lower face ot 
Ihe foot proper, being designed mainly to secure a uni
fonn hlind oeam, otl lch, or hem with any thlekne •• of 
material, .. nd in which the stitches are allowed to show 
only on one side of the hem 
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P O L  I S H'I N G TOOLS. - Frederic A. 
Palmer. Port Jervis, N. Y. This invention covers an 
apparatns for snpplying abrading and polishing IDA
terial or paste to brushes or tools used for cutting or 
polishing pnrposes, and more particularly to rotating 
broehes nsed in cutting and polishing glass wares. 

TUG STRAP HOLDER FOR P O W  E R 
Loollls.-Patrick H. Lynch. Kenyon, R. I. This is a 
rigid and adjustable holder for the tug strap on the 
picker staff, but made of wood, so as not to cui the tug 
strap, and also of a different construction and applied 
to the back of the picker staff, thereby strengthening 
the latter. 

HOSE WINDING MACHINE.-Joseph A. 
Coultaus. Brooklyn, N. Y. In this machine the wire. 
placing tool is made to revolve about the hose, the hose 
being fed forward through the tool without turning, 
the machine having a pair of wire.feeding roliers, a 
placing tool, and a mechanism whereby the rollers may 
be revolved euch about its own axis, and both about 
the main axis of the machine, with which the wire
placing tool is concentric. 

GRINDING MILL. - James S. Wood· 
cock, New Lexington, OblO. This is a mill which can 
be used either as an independent power for running 
other machinery or as a combined power for other mao 
chinery and a grinding mil l ,  or as a grinding mill alone. 
the lnvent.ion covering improvements on a former pa· 
tented invention of the same inventor. 

Atrrlcul& u ral. 

COTTON SEED PLANTER,-Edward L. 
Harris, Red Banks, Miss. This invention provides a 
device whereby the seed or fertilizer carried may, at the 
pleasure of the operator, be delivered directly iuto the 
hill or furrow, or the 1I0w of material may at any time 
be stopped, when moving to different parts of a farm or 
turning the end of a row. 

m:l.ee1laneo ... 

CRAYON. - Abraham Hart, Brooklyn, 
N. Y. This is a crayon designed for marking COBf8I' 
and line fabrics, ot all kinds of materials, K\ving a well 
dellned mark, while the crayon will not be affected by a 
warm temperature or the heat ot the hand, the crayon 
being made of a pigment, stearic acid, and different 
kinds of wax. 

CEILING BLOCK. - Albert E. White 
and Matthew W. Wrll£lt.Brooklyn, N. Y. This inven
tion covers a novel construction and combination of 
parts whereby the ceiling or walls of an apartment may 
be laid in tbe coldest weather. and the blocks be 
regularly, expeditiously, and conveniently placed and 
held In position. 

DRIER CAR.-Phineas Arnold, Canal 
Dover, Ohio. This Is a car adapted for use in connec· 
tion with a kiln tor purposes of support In the process 
of drying preparatory to burning brick, theeonstruction 
being economical and dnrable, while the car Is very 
light and exceedingly strong. 

CLIPPING MACHINE.-John W. Eisen· 
huth, San Francisco, Cal. This invention Is designed 
to simplify the construction of hair cutters or clippers 
and reduce the number of parts, provldinK also a ma
chine adapted for heavy shearing, and one which can 
be readily manipulated by the operator, the Invention 
being an improvement on former inventions of the same 
Inventor. 

DRAUGHT ANNUNCIATOR. - Will iam 
Bulluck, Centralia, Pa. This is a device to Indicate the 
state of air In the return airways of a mine, a fan wheel 
located therein being rotated by the cnrrent, the wheel 
being connected by euitable mechanism with a bell, 
which is sounded at intervals varying with the speed of 
the wheel, these sounds being transmitted by telephone 
to the central office above ground. 

ROCK DRILL.-Marquis D. L. W i ndell,  
Corydon, Ind. This io a Iight-rnnninK portable dri l l  in 
which the mechanism is contained in a tubnlar casing 
adapted for connection with a flexi ble shatt In com· 
munication with a motor, the invention covering a novel 
construction and arrangement of parte. 

KILN. - John H. Johnson, Orange, 
Texas. This invention relates to an automatic heat· 
regnlating apparatus for dry kilns, the mechanism 
oPening and closing a valve controlling the admission 
of steam to the kiln, and also operating dampers in the 
dome of the kiln. 

CARPET SWEEPER. - W i l l i a m H. 
Pickett. Warren, Pa. In connection with the sweeper 
case are arranged four �upporting wbe�ls, the brush 
cy linder being fonned with extending trunnlon�. and at 
either .Ide of this cylinder are monnted dust pans, the 
brush cylinder i:eing forced more heavily against the 
carpet or floor, &8 desired, by bearinK downward upon 
tbe handle. 

HORSE BOOT. - Thomas B. Mason , 
Trenton, N. J, This a boot which Is el8htic and lIexi· 
ble except In the direction of its circumference, while 
its inner surface is interrupted to present a wearing 
surface formed of a series of pads, the boot not needing 
l ining, and being designed to be lighter and cooler than 
the ordinary article, and less expen�ive. 

MEASURING LIQ UIDS. - Oscar Moller, 
Hamburll:, Gerroany. This invention covers an appara. 
tus for measnring and drawing off liquid. from barrel. 
and other storage vessels, and delivering I he same in 
desired qnantit.ies to another vessel. the Invention 
covering a novel construction, combination and ar· 
rangement of parts. 

COUPLING FOR CARRIAGE POLES. 
James M. Smith, Greenwich, Conn. This is an adjust· 
able coupling consisting of a curved fOlKing or casting 
havinK an eye at its onter extremity and a lIat inner 
eurface with longitudinal openlnl!8 at elch side of which 
are leeth, aud an angll'd flange prujecU"1I: upward 
from each side of t.hp flal "mfllee, I he pole with this 
coupling being readily adapted for attachment to oles 
having thill ears at dllferent dlltaDc:eI apan. 

C L A M  P FOR TOBACCO CURING. -
Ebenezer Talbot, Windsor Locks, Conn. This Is a 
holder whereby the strips of wood on which the 
tobacco Is huntr may be held at a proper height by one 
end, so that one operator may quickly place the stalks 
of tobacco thereon by moving them endwise on the free 
end of the strip. 

ADDING MACHINE.-WiIliam Siddal l ,  
Frontier, Mich. Combined with a drum having a 
series of rib. and Ii sr.ale on its periphery i. an indi' 
cator restlnll: on the scale, pivoted aud spring.pre�eed 
keys to which graduated levers are .ecured, graduated 
lingers being pivoted to the upper euds of the levers 
aod adapted to engage the ribs of the drum, with other 
novel features, Dlaking a simple machine upon which a 
column of fill:ures may be quickly and accurately added. 

ICE PLow.-Hawil ton Pray, Clove, N .  
Y. This plow i s  s o  constructetl that all the runners 
and blades are adj ustable, and the relative positions of 
the front and rear runners with the cutting blades may 
always be retained, �o that the plow cuts to regnlar 
depths at all times, and the animal is enabled to more 
readily draw it over the !leld with a steady, uniform 
pull. 

GAS WASHE R. - Man uel A. Pied ra, 
Schriever, La. This invention relates to apparatus for 
washing the sulphur fumes ueed on SUlI:ar plantations 
for bleaching the cane juice previous to its conversion 
into sugar, the fumes being thereby thoroughly washed 
and conveyed cold to the cane ju ice, while the supply is 
regulated and the escape of the fumes prevented. 

SACK DETACHER. - Lemuel Martin, 
Rickreall, Oregon. This is a box open at top and 
bottom, to be secured by hangers tola th. ashing machinrl 
frame, or any place where oacks are to be fil led with 
grain or other material, the box having a cross bar and 
pins in conuection with a sliding frame and apertured 
stops, making a device which is simpl e  and strong and 
cbeaply made. 
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HINTS TO CORRESPONDENTS. 
Name. an . ... . dre •• must accompany all letters, 

or no attent;on will be paid thereto. This is for our 
information, and not for publication, 

Refere .. eea to former articles or an�wers shou ld 
give date of paper and PIlfl6 or number of question. 

IDq u l rle. not answered In reasonable time should 
be repeated; corresjlondents will bear in mind that 
some answers require not a little research, and 
though we endeavor to reply to all, either by lette 
or in this department, each must take his tum. 

8peelal W rll&en Illformatlo .. on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

8clenUftc A_e rlea .. 8u I'pl e_ 8 11 &. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt 0 

19I1:���Ia sent tor examination should be distinctly 
marked or labeled. 

( L771) G. M. asks : 1. Of what substance 
to make a capillary tube into which mercury will be at
tracted. Or of what su bstance to make a three-comered 
box in which mercury will be attracted lip at the nar 
row end, and not depressed, as in a glass box' A 
There Is no sub�lance that will do this to any extent 
A box of copper, gold, or other metal tbal. amalgamates 
with it, will  do it to a very sl ight eItent, but will 
rapidly contaminate the mercury. 2. In what direction 
does the earth move around the sun, I mean its yearly 
motion, ..  say at snorise, what direction is t.he earth 
moving In its yearly revolution"? A. In a general 
sense toward your antipodes; at midday toward the 
west. 3. Can the north and sOllth polarities of a mallDet 
he isolated from each other in any manner? A. No 
they must co-exist. 4. Is there any railroad switch In 
uee in which an open switch Is an Impossibility, that is 
one which leaves the malo line so that a train could 
sti ll pa88 over the open �witch without becoming 
derailed?-a switch that would Bilow a t rain to take the 
side track, bnt �tlll not open the main line to a train 
coming from the opposite direction on the main lin ... 
A. Such Iwitehea are In use. 5. Can zinc be soldered; 
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i f  so, how ? Have tried the usnal way. as for tin. hut 
failed. A. Use concentrated muriatic acid as the flux. 
The IQldering takes but slight hold of the metal. 6. 
Will an uncharged glass jar become charged If it is 
slipped inside of a highly charged Leyden jar!  A. No. 
7. How are small bells made to ring for years by means 
of static electricity. and without any attention from 
any one? A. You doubtle.s allude to the dry pile de
scribed in al l works on physics. 8. Supposing I touch 
the outside of a Leyden jar that is charg�d (hut has no 
coating of foil, nothing but just the clear glass) with 
one finger of the riltht hand. and directly opposite of 
where my finger is, I place a finger of my left hand 
(iuside of the jar). will the glas8 between my fllJgero be 
discharged. and if so. will that particuhlf place become 
again charged after I remove both fingers? A. You will 
d I.charge it, and it. will .lowly become recharged. but the 
potential of the jar WIll be dimlnlsht.'Il to an extent de. 
pendent on it. relative area. 

( 1772) W. S. H. writes : Henry White 
Warren. D.D •• in his " Recreations in Astronomy." In 
speaking of the nebular hypothesis, says ' • •  It Is a very 
",,,ons difficulty that at least oue satellite does not reo 
volve m the right direction. How Neptune or Uranus 
could throw their moons backward from its equator i. 
not easi ly  acconnted for. It is at least one Parthian 
arrow at the system. • • • A greater difficulty is 
presented by the recently discovenm .atdit". of Mars. 
The inner one goes ronnd the planet in one· third part 
of the time of the latter's revolution." Is the nebnlar 
hypothesis losing ground with scientists. or is it reo 
garded 88 probably true? A. It wonld be a perfect 
hypothesis that had not a single exception in so vast a 
scheme as the solar system. The Isolation of the outer 
planets. Uranus aud Neptuue. by the greatly mcreasing 
zones of distance from the central solar Inftuence. may 
have Involved their local systems In perturbation from 
the tramps of our stellar system. such as we observe 
In the comets and meteors that come within the limit of 
our observatlon. These may be the Parthian arrows 
that disturh perfect uniformity considering the Im
mewmrahle time since the hypothetical commencement 
of axial revolution in the outer planets, and the vast 
distance that the whole solar system has traveled 
throngh interstellar space since the flat of creation 
began. it is wonderfnlly strange that the system is as 
perfect as it is. The aspect or the 8IIteroids points 
strongly to disruption of a primary planet by Impact 
of a wandering body at a far distant time In planetary 
history; it. therefore. is re8l'onable to refer the abnor_ 
mal position of the orbits of the 'atell ites of Uranus 
and Neptune to the same cause; causes for the wonder
ful velocity of the inner satel lite of Mars may be safely 
refcred to the relative values of gravity In Mars and its 
satellite as balanced by the centrifugal force due to the 
orbit of the satellite. The nelmiar hypothesis is not 
losiug ground in Its relation to gravitation. as the 
fundamental principle of all:gregation and motion. bnt 
may become somewhat modified under the advancing 
dl.coverles favoring the corpuscular hypothesis. 

( 1 773) M. E. asks for a receipt for lique· 
fying solid extracts of opium. also gnm opium. A. 
Water is sufficient. and i. the menstrunm prescribed by 
the U. 8. Pharmacopooia. To make the liquid extract. 
one ounce of the solid extract is macerated in 16 ounces 
distilled water and � onnces rectified spirit (both Im
perial meuure) ; filter. It should make up one imperial 
pint. The alcohol Is need as a preservative only. 

(1774) E. H. C. asks why gray hairs 
appear in a person's head before reaching the age of 22? 
And can yon inform me of a remedy to bring the hair 
back to its color? A. No reason can be well assigned; 
habits ot life may have brought it abont. It may be 
hereditary. The color can only be restored by dyeing. 

(1775) E. L. T. asks if tbere is any 
fnlminate that will explode at 150" F., or if such a 
fnlminate can be made. A. Snch a fullnlnate can 
easily be made. but would be exceedingly dangerooo. 
and liable to detonate nnder very minor disturbances. 
It would be difficnlt to indicate one which w.ould ex
plode at exactly that temperature, bnt it could be made 
the subject of an investigation. 

(17i6) B. C. H. writes : I have just come 
In possession ot the plunge battery described on page 
95 of Queen'. Physical Catalogue. 6 cells. carbon plates 
5� X2�. i n  pairs. with zinc between. Now will you be 
kind enough to II:ive me : 1. The Internal and external 
diameter. length. size of wire. ete .. that will enable me 
to construct a coil tbat shall give the best eJfect In Iift
Inll:. charging permanent bar magnets. ete. ? A. The 
diameter 01 your coil will be governed entirely by the 
nse to which it Is to be applled. The smaller the diame
ter. the greater the nnmber of tnrns for a given resist
ance. For your battery with the elemente connected 
In series use No. 16 wire. Wilh the cells connected In 
parallel use No. 12. Make the resistance of your coil 
equal to the resistance of your hattery. 2. How should 
I connect (parallel or series) for strong magnets? A. 
Connect according to the winding of yonr coil. If your 
coil 18 of coarse wire, connect in parallel. If of the finer 
wire. connect it! serieR. 3. How for heating wire? A. 
In parallel. �. Hov9' for decomposing water ? A. In 
series. 5. How

' for runniOli: motor? A. According to 
the reslst\lnce of the motor. 6. How for electro'plat· 
ing , A. Three in series. the two series being ar
ranged parallel. 7. How for Incandescent light? A. 
This depends upon the resistance of the lamp. 8. How 
tor arc light ! A. The hattery is too small for an arc 
lamp. 9. How for charging accumnlator ? A. Allow 
two In series for each accumnlator. 10. How for 
operating induction coil ? How for using spark 
coil p A. This depends upon the resistance of the 
primary coil. For colis 88 generally made connect 
811 In No. 6. 11. What can I do to disconrage tile 
tormation of crystals in the bottom of the battery iars ? 
A. Use chromic acid or a solntion In which bichromate 
01 soda is ooed instead of bichromate of potash. 12. 
Are the cry8tal. bichromate of potassium, and conld I. 
t.herefore. nse them In making new flnid ? A. The 
crystals are chrome alnm, of no value in a battery. 13. 
W hat. is the diJference In the principles appJted In the 
con.trnction 01 ammeterll and voltmeterll, 80 that when 
r·n!. successively In the same clrcnlt. one will Indicate 
It» Mmlleral!". but the other its voltage ? A. Ammeters 
have practical ly no resi.tance. They are placed directly 
III tile maill circuit. Voltmeters have very high resi8t-

Ititufifi t 1\mtritatt. 
ance. and are arrallli:ed in a circuit parallel with the ar
matnre or the battery. 

(1777) E. J. S. asks : 1. What " foot 
pounds," an electrical term. si�lfies. A. The " foot 
pound " Is a unit of work or en�r2Y equal to the 
work reqnired to raise one pound one foot high. 
2 If I can get more light by usinl!: 70 volt lamps. or by 
using 40 volt lamps, with the eight light dynamo. and 
how many I can have in the circuit ? A. You can 2et 
more light with the 70 volt lamps. Yon can run ten or 
twelve of them with the eiJrht Ilght dynamo, but its 
speed will have to be increased. 3. In winding the field 
and armatnre, are the number of pounds specified. for 
single or double covered magnet wire ? A. Donble 
covered! 4. What number and what kind 01 wire would 
you recommend me to use for wiring ? A. This de
pends upon the length of your cirenits. Probably No. 
10 will do for the main conductors. 

(1778) C. A. writes : 1. I use for & work
shop a room which was fOlmerly used to 8tore salt 
meat, and part of floor and wall is satnrated wltb brine, 
which has a great tendency to cause my tool. to rust. 
Can you �Ive a good and inexpensive remedy 10r this 
evil eJfect ? A. Continual w8shinl( will tend to remove 
the salt from the wood. As a temporary reliet keep a 
box of quicklime In your tool box. This will keep the 
air dry. 2. Can you give me a good receipt for a costing 
preparation for tools to prevent rust. one that is cheap 
and can be applied to tools without warming it or the 
tool. and adhere well and not feel sticky ? A. Apply 
good varnish or alcoholic solution of shellac. The ap
pllcation should be made to the hot metal. 3. What 
coal is best for blacksmithing and what instructions can 
yon give 10r selectilig a good article ? A. Coal with 
little sulphnr or ash and not too rich In bituminous 
matter. Make a practical trial at the fol'Jrll. 

(1779) Queries asks for one or two books 
from which he can obtain some information and Instruc.
tion about bird stnfting. A. We recommend Batty's 
. . Taxidermy and Home Decoration." $1.60; Brown's 
" Practical Taxidermy." $2.60 ; " The Taxldermlst's 
Mannal." 60 cents. 

TO mvEIrTOBS. 
An experience of forty yean. and the preparation of 

more than one hundred thouaand application. for pa
tents at home and abroad. enable us to unde .. tand the 
iaw. and practice on both contlDento, aud to po._. un' 
equaled facilities for procuring patent. every ... here. A 
synopsl. of the patent la .... of the United States and all 

foreltl'n countries may be had on application, and person. 

contemplatlnlf the securing of patents, either at home or 
abroad. are Invited to ... rlte to thl. olllce for prices. 

... hlch are 10 .... In accordance ... Ith the times and our ex

ten.lve facilities for oonduetlng the business. Addres. 
MUNN & CO .. olllce 8C1I1NTIrIC AMIIB.ICAN. S6l Broad
waJ. Ne ... York. 

INDEX OF INVENTIONS 
For which LeUer. Patent oC the 

Ualted 8tao. were Gnated 

JanlllLl'f 14, 1890, 
� N D  BACH BEARING THAT DATB. 

[See note at end of nst about copies of these patents.) 

Adding machine, W. Siddall. . . . . . . . . . . . . . . . . . . . . . . . .  419,868 
Advertising device, street car and other. B. Du-

bln.kI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 410.002 
Alloys. manufacturing Iron and steel. H. Mar-

beau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,274 
Ammunition from the magazines of vessels to 

lIUn. In the turreto. apparatul for transport-
Ing. H. Schneider . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  '19,289 

Amusement, apparatns for public, F. & B. W. 
Barratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,490 

Anemoscope. J. Maret . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  419.008 
Animal trap. W. A. JametlOn . . . . . . . . . . . . . . . . . . . . . . . .  419,567 
Animal trap. II. B. Kelley . . . . . . . . . . . . . . . . . . . . . . . . .. . .  'lY,453 
Al'lland burner, L. P. Converse . . . . . . . . . . . . . . . . . . . . . .  4111.418 

Ash and Karh&lle receptacle. F. K. Plumbly . . . . . . . . 410,472 
A .. nlnll. W. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  419.li111 
Ax bead. J. M. Holladay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,523 
A xle lubricator. W. J. Faul . . . . . . . . . . . . . . . . . . . . . . . . . .  '10.4.J) 
A xle lubricator. ear. H. M. Goodman . . . . . . . . . . . . .  410,6Of 
Axles. antl-frletlon device for car. Bmery & Brig-

ham . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  . . . .  . . .  '19,'28 
Baking or roastinll pan. J. B. Blackburn . . . . . . . . . . . . 419.'93 
Ballnll press. G. W. SOute . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.227 
Barrel hoop. Blllelo ... & Northrup . . . . . . . . . . . . . . . . . 410.492 
Bed bottom. sprlnll. J. Rose . . . . . . . . . . . . . . . . . . . . . . . . 419,218 

Bed. foldlnll. �'. Schneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19,288 
Bed or .treteher. ponable, A. S. Tomkin .. . . .... . . .  4111.572 
Belt controller. F. W. Mallett . . . . . . . . . . . . . . . . . . . . . . . . '19,531 
Belt fastener. C. S. Lock ... ood . . . . . . . . . . . . . . . . . . .. . . 4l9,5110 
Belting. T. GlnKrtUI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 4111.4.'12 
Billiard cues. clamp for attachtnll tlpI to. F. A .  

Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10.205 
Blackboards. crayon rack for. J. S. lIII' .. ln . . . . . . . . . 419.510 
Block. See Celllnil block. Potter'. block. 
Blo .. er and drier for furnaces. Iteam. W. McCoy .. 41P,539 
Board. See Train board. 
Boller puriOer. steam. W. H. RUlhforth . . . . . . . . . . . . 410.476 
Bolt threading machine. revolving turret. J. A. 

Becher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  419,174 
Boot and shoe cleanlnor and pollohlnll machine. J.  

Cardona . . . .  ' ' ' ' ' ' ' . '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10.244 
Bottle stopper. J. M. Schofield . . . . . . . . . . . . . . . . . . . . . .  410.{77 
Bottle, ... a.hIDIl machine. J. F. Wlttemano . . . .  . . .  419,486 
Bottles. etc.. apparatus for manufacturing. J .  

HenuicK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.«1 
Box. See Clothes llue and clothes pin box. 
Brake. See Car brake. Vehicle brake. Wagon 

brake. 

Brake beam. metallic, S. Fox . . . . . . .  . . . . . . . . . . . . . . .  419.003 
Bread, cake. and pie protector, M. W. Boyd . . . . . . .  'ID.I77 
Bru.h. S. W. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19,59'1 
Bruoh and BOap, combined. J. B. MitchelL . . . .. . . . .  419,275 
Buckle. H. G. Anguish . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 'tlI,l'73 
Buckle. S. Scheuer . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4lIl.1163 
Buckle •• CIUIt-olI for .uspender, F. Kelly . . . . . . . . . . .  4llI,IIII8 
Bnmer. See Argand bnmer. Gao burner. Gas 

fuel burner. Hydrocarbon burner. Lamp 

burner. 011 burner. 
Bushlnll80 maklnll ... ooden .pllt, M. O. Beevea . . . . . . 10,568 
Bustle. Carpenter & Phillips . . . .  . .  . . . . . . . . . . . . .. . . . .  419.181 
Buttonhole cutter. J. Badaer. ' " . . . . . . . . . . . . .  . . • .  'l9,489 
Buttonhole ltitchlllll machines. tl'auRing attach-

ment for. F. W. Ostrom . . . . . . . . . . . . . . . . . . . . . . . . '111,B1 
Button loop and safety pin. combined. C. A. Pres-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.564 

Buttons, spirai screw, H. B. I .. um . . . . . . . . . . . . . . . _ . .  419,200 
Can holder. M. B. Rice . . . . . . . . . . .  . . . . . . . . . . . . . . . .  4 19.'111) 
Car brake, cable. McCrory & McG laullln . . . . . . . .. . . 419.6lil 
Car brake. rall .. ay. Eo Bavlllle . . . .  . . . . . . . . . . . . . . . • • •  419,362 
Car ooollnll and ventilating apparatus. C. A. 

Kimpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19,529 
Car coupling. F. C. MUler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19.207 
Car coupling Mouroe & Y 8/IIIer. . . .  . . . .  . .  . . . .  . . . .  . . . .  419,:ul 
Cur coupllnll, C. A. Ratellll' . . . . . . . . . . . . . . . . . . . . . . . . . . 419,556 
Car conpllnll, M. & F. Raymond . . . . . . . . . . . . . . . . . . . .  419,358 
Car coupltnll. J. Stalllnp . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.611 
Car. drier. P. Arnold . . . . . . . . . .  . .  . . . . . . . . . . . . . .  _ . . . , 419.306 
Cur heattng and ventilating apparatus. C. A. 

Kimpton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111.456 
Car m'ltor • •  treet, B. R. Moore . . . . . . . . . . . . . . . . . . . . . . 419,1i.'lf 
Car, rall .. ay. A. B. Pullman . . . . . . . . . . . . . . . . 4ID,355, 4ID,358 
Car ....... W. C. Beckwith . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19.m 
Car .tep. W. C. Spelman . . . . . . . . . . . . . . . . . . . . . . . ... . . .  '1�.22\I 
Car wheel. R. N. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 419.172 

Car wheel bearing, J. H. Bo .. den . . . . . . . . . . . . . . . ... . . 4ID.'94 
Card rack. G. C. /1£ E. A. Williams . . . . . . . . . . . . . . . . . . .  '1ll,2.l5 
carding machines. burring attachment tor. I. 

Ne .. eIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  '111.211 
Carlhlt tabrlc. Gray & Tannahill . . . . . . . . . . . . . . . . . . .  '19,516 
Carpet sweeper. W. H .  Pickett . . . . . . . . . . . . . . . . . . . . . .  'ID,lYD 
Carrlalle steP. E. L. Ho .. e . . . . . . . . . . . . . . . . . . . . . . . . ... . 419,108 
carrier. See Hay carrier. 
Cart. road. E. B. Sklnuer. . . . . . .  . .  . .  . .  . .  . .  . . . .  . . . . .  . . .  4llJ,6l3 
CartrldKe Oillnll:machlne. W. Reea . . . . . . . . . . . . .. . . . .  419.473 
Cartrldlle m&llazlne tor Orearms. C. G. Ha .. ton ... . 410,518 
Case. See ElII' case. 
Caster. E. B. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  110.2117 
CastlnK metal pipes and cyllnde ... core tor, C. G. 

& J. B. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.181 
Ceiling block. White & Wrllllil . . . . . . . . . . . . . . . . . . . . . . 'ID.888 
Chain. W. C. Edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41D,1811 
Chair. See Dental chair. 
Check ro .. attachment. L. Scofield . . . . . . . . . . ... . . .  419,291 
ChenllJe cloth. B. Barlmauu . . . . . . . .  . .  . . . . . . . . . . . . . .  419.400 
Cillar entter. G. D. Wood .. orth . . . . . . . . . . . . . . . .  _ . . . .  '19,800 
Cll{8r lighter. W. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.4M 
Clamp. E. Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  410,8'19 
Clasp. See Corset steel clasp. 
Clip. See Wire rope .. ay clip. 
Clipping machine, J. W. EI.enhuth . . . . . . . . . . . . . . . . . '19.323 
Closet. See Water closet. 
Clothes Une and clothes pin box. J. A. Eichner. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,427 
Clothes wrIngen, extension clamp for, O. Wals-

IIClheld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .. . .  . 419.488 
Colander or Sitter. v8jfCtable. G. K. Kno .. lton . . . . . '19,451 
CoUar or cull'. J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . .. . . 419.� 

CoUar or culf. apparel. J. W. Hyatt . . . . . . . . . . .. . . . . 419.259 
Collar. ho .. e. W. B. Chapman . . . . . . . . . . . . . . . . . . . . . .  410.000 
Coliar or cull'. J. W. Hyatt . . . . . . . . . . . . . . . . . . . .. . . . 410.00;1 
Collar or cull' . ..  aterproof. J. W. Hyatt . . . . . '19,2117. 419.262 
Collar or enll'. waterproof paper. J. W. Hyatt •. . . .  4l9.�1 
Converters. manutacturlnll basic Uulngs for, B. 

Bertrand.  . .  . . . .  . .  . .  . .  . . . .  . .  . . . .  . . . . . . . . . . . .  . . . . . . .  4111.4IM 
CooP. toldlnK. A. Evan.. . . . . . . . . . . . . . .  . . .  . .  . .  . .  . .  . . . .  '19.511 
CopyinK press. W. B. Sargent . . . . . . . .  . . . . . . . .  . . . . . . .  419.206 
Corn husking machine. Gtlmore & Padget . . . . . . . . .  410.250 
Corn sheller. T. H. Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . '19.5'/0 
Corset steel clasp. M. W. Henlus . . . . . . . . . . . . . . . . . . . .  410.439 
Cotton Irtn. C. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.1114 
Cottou press. G. W. GU.sou, Jr . . . . . . . . . . . . . . . . . . . . . .  410.4il3 
Cotton .. aste picker. W. H. Goldsmith . . . . . . . . ... . . .  419.434 
Counter. W. D. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,296 
Coupling. See Car coupllnll. Pole coupling. Shaft 

ooupUnll. Thill coupUnll. Yoke coupling. 
Crusher. See Ore crusher. 
CrushlDIl mill. F. A. lIuntington . . . . . . . . . . . . . . . . . . 410,� 
Cru.hlng rolls, J. M. Case . . . . . . . . . . . . . . . . . . . . . . . . . . .  'l9,498 
Cull', J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,200 
Cull' holder. M. D. Strait . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U9,376 
Cultivator. W. J. Gohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.328 
Cultivator and ootton chopper, Hurd & McLane . .  '19.333 
Cup. See 011 cuP. 
Curllng l.on heater. R. Nlool, J r. . . . . . . . . . . . . . . .  . '19,469 
Curtalu dryinll frame. lace. C. [mandt . . . . . .  . . . . . .  'lll,449 
Curtain rod Oxture. H. D. Allen . . . . . . . . . . . . . . . . . . . .  4ID,302 
Curve scriber. A. McKeusle . . . . . . . . . . . . . . . . . . .. . . . .  419,467 

Cutter. See Buttonhole cutter. CiKar cutter. 
Flue cutter. Meat CDUer. Stra.. cutter. 
T .. luC:Cutter. V8lletable cutter. 

Cuttlnll and poli.hlnll tools. apparatus for supply' 

Ing abrading and poll.hlull material to. F. A .  
Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.346 

Cuttlnll die. C. B. Ramul. . . . . . . . . . . . .  . .  . .  . . . . . .  . . . . .  410,31>7 
Damper. throat. C. J. Wad ... orth . . . . . . . . . . . . . . . . . . . 410,23.1 
Dental chair. B. M. Wilkerson . . . . . . . . . . . . . . . . . . . . . . .  419.2911 
Dental plnglf8r. pneumatic. Thom .... & Lennox . . . . '19.381 
Die. See CuttinK die. Pipe die. 
Dish washing and draining apparatus. V. C. cara-

dine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  410,497 
Distillation, alcoholic, W. L. Horne . . . . . . . . . . . . . . . . .  419.382 
Door hanller. A. T. KlnK.ley . . . . . . . . . . . . . . . . . . . . . . . . 410.201 
Doubletree. M. B. MorrlBOn . . . . . . . . . . . . . . . . . . . . . . . . .  '19,635 
Drains or sewen, con.truetlon of. B. W. Murray .. 419.2'17 
Dr ..... er. B. J .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4111,'08 
Drill. See Rock drill. 
Drill. L. W. Rupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,56.l 
Ear drum. artlOclal. J. W. COuslu .. . . . . . . . . . . . . . . . . .  'ID.420 
Easter CIIII. B. Wllmseu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4ID.891 
Eave. trolllrh, L. C. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,568 
HlgK case. C. E. CJrapewlne . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l9,25:l 
Elastle fabrlc. A. C. Wood ... ard . . . . . . . . . . . . . . . . ... . . .  419,ll81i 
Blectrlc connector. J. A. Seely . . . . . . . . . . . . . . . . . . . . . . U9.366 
Electric curreuts. meter for alternating. O. B. 

Shallen belller. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111.86T 
Electric cut-out. J. F. Wollenaak . . . . . . . . . . . . . . . . . . . 4111,4B7 
Electric IIKht sbade. lncandescent. J. H. Huber . . .  n9,524 
Electric motor. S. C. C. Currie . . . . . . . . . . . . . . . . . . . . .  410,245 
Electrolytic mete ... maklnlf. A. E. Kennel ly . . . . . . . 419.264 
Elevator aatety device. Kllnlk & Za ... lscha . . . . . . . . .  U9.265 
Bmbrolderlnll machine. A. M. Schnplder . .  " . . . • . . .  410,221 
BnRine. See Steam enKlue. Traction engine. 
Bngine Indicator. steam. B. Garat . . . . . . . . . . . . . . . . .  419.826 
Envelope and Onller mol.tener. D. J. Corcoran . . . .  '10,419 
Excavator. Baldry & Pullon . . . . . . . . . . . . . . . . . . . . . . . . .  410,401 
Exercl.lng apparatus. G. S. Sanborn. . . .  . . . . . . . . . . .  4LQ.265 

lIIxtracting apparatu •• T. Senlly . . . . . . . . . . . . . . . . . . . .  '10.224 
Fabric. See Carpet fabric. Blastic fabric. 
Fan. dust catchlnll. J. M. Case . . . . . . . . . . . . . . . . . . . .. . .  410.816 
Fastenlnll device, F. W. Starr . . . . . . . . . . . . . . . . . . . . . . .  419.975 
Feed ... ater heat.er. G. F. Knox . . . . . . . . . . . . . . . . . . . . .  '19.500 
Feed water heater. F. J. Oake .. . . . . . . . . . . . . . . . . . . . . .  419,213 
Feeder for .beets· of paper, etc .• G. R. Clarke . . . . . .  419.ro1 
Fence. Simmon. & Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.56\' 
Fence machine, G. W. B8IIole . . . . . . . . . . . . . . . . . . . . . . . .  419,175 
Fence machine. WI.e & Jones . . . . . . . . . . . . . . . . . . . . . . . '19.578 
Fence machlue. picket, W. R. Harmon . . . . . . . . . . . . .  4ID,4!l8 
Fenoe, machine. wire. G. J. K line . . . . . . . . . . . . . . . . . .  419,502 
Fence ... eavlng machIne. wire. J. M. Snyder . . . . . . .  410.� 
Fertilise... apparatus for tranlmlttlnll. W. H. 

Bro ... n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,242 
Filter. B. M. Knlllht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19,206 
Fire ""cape. C. Nlttlnlfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,542 
F10nr bolt. R. S. Wllllaml . . . . . . . . . . . . ... . . . . . . . . . . . . .  419,286 
I'lo ... er ltend. B. Wayland . . . . . . . . . . . . . . . . . . . .  . . . . . .  419,48f 
Flue entter. G. & R. J. Boll1lllClh . . . . . . . . . . . . . . . . . . . . . 410.alO 
�·rame. See Cllrtaln drylnll frame. Phol.ollraphlc 

prlntln&, frame. 
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Frames. combined back fastener and support for 

mirror or picture, I .... C. HUler . . . . . . • . . . • • • • • . • • •  4.l9,005 
�'urnace. See Meta) heating fnrnace. Ketal 

heating aud meltinll furnace. 
Furnace. ShlDllerup & Heap . . . . . . . . . . . . . . . . . . . . . . . . .  '19.t78 

Furnace, T. A. Tertellnlf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4ID,m 
Furnace. stove. or raOlle grate. W. Buck . . . . . . . . . . . 419.1.8 
Gas burner, G. K. Cooke . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  'ID.18 \ 
Gas fuel burner, C. L. Holden . . . . . . . . . . . . . . . . . . . . . .  '10.'41 
Ga8 washlnK apparatu., M. A. Piedra . . . . . . . . . . . . . . 419.3.;0 
Gate See l.ock Kate. ItaUway cro •• lng gate. 
Gate, B. H. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,546 
Generator. See SteBm Ilenerator. 
Gla •• OulshlnK machine. G. F. Neale . . . . . . . . . . . . . . . . 41MI:!J 

Grain binders. startinK mechaulsm for. J. S. 
Davl.. . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 419.423 

Grain meter. rotary, S. Bollinger . . . . . . . . . . . . . . ... . 419.176 
Grain tally or r8lli.ter. J. B. McCutcheon . . . .  _ . . . . '19.281 
Grludlnll machine. bone. A. Lister . . . . . . . . . . . . . . . . .  419.462 
Grindlug mlll . J. S: Woodcock . . . . . . . . . . . . . . . . . . . . . .  419.394 
Grinding mill for reducing old rubber .tock, N. C. 

MitchelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flO.46/. 
Guns. apparatul for pointing or laying. J. B. G. A. 

Canet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,561 
Hair curler, J. R. Cad ... ell . . . . . . . . . . . . . . . . . . ... . . . . . . 410.243 
Hammock. S. Sande .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.3111 
Hanller. See Door hauger. 
Harro ... and cultivator. N. C. Orrick . . . . . . . . . . . . . . . .  419.21' 
Hat anll coat hook. J. W. Campbell . . . . . . . . . . . . . . . . .  flO.41t 
Hat brims. mechani.m for Ironing. J. B. Ho ... e . . . . 419.255 
Hatchway door. Coe & McBride . . . . . . . . . . . . . . . . . . . . .  410,50:1 
Hatchway doors. device for operating elevator. 

Coe & McBride . . . . . . . . . . • . . . . . . . . • • . . • . . • • . . . . . . . .  410.317 
Hay carrier. P. A. Mye .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,279 
Heater. See Curling Iron heater. Feed .. ater 

heater. Wat.er heater. 
Heatlnll and cooklnll apparatus. J. B. Wilbur ... . . . 410.486 
Heatlnll apparatu8 for building •• J. Shackleton . . .  '19,986 
Hlnlle. C. W. Dunbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.1167 
Hoe and cottou chopper. disk, Hurd & McLane • • .  419,5811 
Holstlnll and conveYlDg apparatus. F. L. Cham-

berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19.fBI 
Holder. See Can holder. Cull' holder. Photo-

lI1'aphlc plate holder. Tidy holder. 
Hook. See Bat and coat hook. 
Hook. O. M. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  419.:J53 
Hoop. See Barrel hoop. MlUlt hoop. 
Ho .. e boot. T. B. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19.3.'l8 
Ho .. es· tall., clasp for knottlnor. Murphy " Ken-

nedy, Jr  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,5S11 
Hose ... Indlull machine. J. A. Coultau .. . . . . . . . .. . . . .  '111.:120 
Hydrocarbon buruer. Andrew. & !leery . . . . . . . . . . . .  419.a04 
Hydro""rbon burner. J, H. Bullard . . . . . . . . . . . . . . . . .  419.409 
Hydrocarbon fuel. apparatus for burnlnll. J. H. 

Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19,410 
Hydrocarbon 011 •• apparatus for burning. J. H. 

Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lIl.'1l 
Ice plow. H. Pray . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  419,354 
Ice plo ... and ftanIIer for rall ... ay tracu. E. Leslie. 419.8:l5 
Implement. combination, A. A. Lo ... . . . . . . . . . . . .. . .  410.268 

Incru.tatlou preventive. B. C. Noland . . . . . . . . . . . . . . 419,''/0 
Indicator. See lIInglue Indicator. 
Indicator lock. W. H. KinK . . . . .  . . . . .  . .  . . .  . . . .  . . . .  . . .  419.607 
Ingots for seamlees plated ... Ire. making. L. I •. 

Burdou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410.599 
In.ect po ... der du.ter. J. W. Mudd . . . . . . . . . . . . . . . . . .  419.313 
IronlnK machine. J. J. Daley . . . . . . . . . . . . . . . . . . . . . . . .  419,5Ot 
Jack. See W &lion jack. 
Ja .. trap. T. Donlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '19,l1fl 
Jetty. G. Y. Wisner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  'IO,2a'1 
Je ... elry, rOlette for. H. Eo Goll' . . . . . . . . . . . . . . . . . . . . . . 419.251 
Joint. See Rail jOint. 
Journal beannll. W. W. Holland . . . . . . . . . . . . . . . . . . . . 410,44' 
Keyhole escutcheon. J. Eo FIoh . . . . . . . . . . . . . . . . . . . . . 419.324 
Kiln. J. H. Johnson . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  410.:�14 
Knit fabrics. manufacturlnll widened tubular. W. 

Boty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,191 
Knitting machlne. B. Frauck . . . . . . . . . . . . . . . . . . . . . . . .  '10,5t:l 

Knitting machlnc. circular. Scott & Williams.. • .  419.'165 
Knob attachment. J. B. Finch . . . . . . . . . . . . . . . . . . . . . . .  419.431 . 

Lamp burner. F. DelmeJ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  (10.001 
Lamp chlmuey. F. Delmel . . . . . . . . . . . . . . . . . . . . . . . . . . 4ID,600 
Lamp hood. electriC. D. A. Culman. Jr . . . . . . . . . . . . . . 419.1R6 
Lamp socket. Ineande8cent. C. H. r"'wton . . . . . . . . . 410.h17 
Lamp support. hanlllnll. �'. F. Ward . . . . . . . . . . . . . . . .  410.5.6 
Lamp .upportlnK device. F. Wllkenlnll . . . . . . . . . . . . . '19.57 
Land picker. C. Chaulf. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  '19,4 1. 

Latehol"ravlty. N. G. Sorensen . . . . . . . . . . . . . . . . . . . . .  '19.30 1 
LathlDll. T. B. Cockburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41�.1 16 
[.evel. plumb. T. G. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'IH.:l211 
J.inlment, J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111.172 

Liquid mixer. W. R. Kahlenbera . . . . . . . . . . . . . . . . . . .  '10,200 
Lock. See Indicator lock. Nut lock . 
Lock, H. R. To ... ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 419.'l84 
Lock lIate and dam. W. L. Scaife . . . . . . . . . . . . . . . . . . . . 419.287 
l.nck nut, A. C. Val1l1:han . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U9.385 
l.nom heddle or hames •• Thompson & Luud . . . . . .  '10.'l8'.! 
J..oom shuttle box motion, R. B. Goodyear . . . . . . . . .  410,'-\') 
Looms. adjustable tug .trap holder for po ... er. P. 

H. Lynch . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  410.3.'l6 
Lubricator. See Axle lubricator. 
Lubricator. W. J. FauL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.'29 
Manure spreader. D. B. Merrell . . . . . . . . . . . . . . . . . . . . .  419.'63 
Mast hoop. H. T. Hutchlnll . . . . . . . . . . . . . . . . . . . . . . . . . 419.448 
Measure. taUor·s. F. P. Johum . . . .  . .  . . . . . . . . . . .  nO,452 

Measuring and drawlnll oll' liquld •• apparatua for. 
O. Maller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1�)WO 

Meat cutter. rotary. R. C. Bllrlch . . . . . . . . . . . . ' . . . . .. . .  419.100 
Metal articles. malting Irr8llular shaped. 6. F. 

Simonds . . . . .  . . . .  . .  . .  . .  . . . . . .  . .  . .  . . . .  . .  . . .  . .  . . . .. . .  4111,2!l2 
Metal heating aud meltlnll furnace, hydrocarbon. 

J. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV,400 
Metal heating furnace. hydrocarbon. J. H. Bullard 419,407 
Meter. See Gralu meter. 
Mill. See Crushlnll mill. Grlndlnll mill. Rolllnil 

mill. 
MillinI' machine. M. C. JohnBOn . . . . . . . . . . . . . . . . . . .  419.4.')1 
Mine., draught annuuclator for, W. Bulluck . . . . . . . 4111.:J12 
MlnlnM maehlue. E. lnllold . :  . . . . . . . . . . . . . . . . . . . . . . . . 410,1\11/ 
Minlnll plant, J. C. SimpSon . . . . . . . . . . . . . . . . . . . . . . . . .  419.'>."5 
Mtrror support, or holder. D. C. Parker . . . . . . . . . . . . '19,M 
Mirror supporting and adjustlnll deylce. Heald /1£ 

French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  ' 19.1:2 
Mop and ... rlnKer. C. L. Westbrook . . . . . . . . . . . . .. . . .  41!1.:*, 
Motor. See Car motor. Bleetrlc motor. Water 

motor. Wind motor. 
Mowing machines. Krlndlug attachment for. C. A .  

Kellotl'II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4t�.527 
Multiple sl ip, I •• H. Rolle .. . . . . . . . . . . . . . . . . . . . . . . . . . . 4l11,.llill 

Musical Instruments. mouthpiece for wind. H. J.  
Dlstln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10.424 

Nut lock, L. A nde .. on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.1i96 
Nut lock, J .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111.:m 

011 buruer. W. N. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . '19.515 
011 cuP. B. M. Grace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '19."'l6 
Ore crusher. S. R. Krom . . . . . . . . . . . . . . . . . . . . . .  {tlI,4liIl. 419.460 
Oven, baker' •• A. T. Simpkin . . . . . . . . . . . . . . . . . . . . . . . . 410.:189 
Overcheck, ""fet.y, F. J. Aye ... . . . . . . . . . . . . . . . . . . .  410.400 
Packlnll rinKS. Krlpploll device for Iprlng, E. 

Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.{13 
Padlock. permu�tton. J. A:Porter . . . . . . . . . . . . . . . . .  4111,568 
P .. II. brush holder. and paint Itlr_. paint. S. B. 

Crapo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (19.1i81i 
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Pall. mill<. J.  Philley. . • . • . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  419,561 
Pall or tub. R. S. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.3'17 
Pan . See Ba .. ln. and rOlllOllnll: pan. 
PenclI .barpener. J. Blgbam . . . . . . . . . . . . . . . . . . . . . . 419J1)7 
Petroleum. purlfJ\.ng and deodorlsln. crnde. R. 

M. Perrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,3t1 
Pbotolrraphlc plate holder and mechanism for 

operatlog the same. Dom &: Sbeeo . . . . . . . . . . . . . . 419.006 
Photollraphlc prlntlnll frame. L. Roulllloo . . . . . . . . 419,:100 
Plano actloo. S. Hanslnll (r) . . . . . . . . . . . . . . . . . . . . . " .  11 .055 
"icker. See Cotton .. aste plc"er. Land plc"er. 
Pi pe. See Smo .. lng pipe. 
Pipe die. J .  KreII[er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419.� 
Pi pe. macbine for maklnll ikd. S. Traber . . . . . . . . . .  419oM3 
Planln. machine. metal. G. A. Gray . . . . .  . . . . . . .  419.43'1 
Plant protector. F. A. J. Smart . . . . . . . . . . . . . . . . . . . . . . 419.870 
Planter. corn. O. J.  Colton . . . . . . . . . . . . . . . . . . . . . . . .  419.818 
Planter. cotton seed. E. I •• Harris . . . . . . . . . . . . . . . . . . .  419.830 
Pliers. A. A. ·Low . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  419,2'10. 419,2'12 
Plo .. sbares. tonlls for holdinll. I. W. CO% . . . . . . . . . .  419,599 
Plow. tbree-.. heel. B. �'. Butler . . . . . . . . . . . . . . . . . . . . .  419.1lII 
Plumber's trap. W. W. Rosenlleld . . . . . . . . . . . . . . . . .  419.219 
Pole coupling. carrlBlle. J . M. Smith . . . . . . . . . . . . . . . . 419,371 
Potato cuttlnli de'l'lce. R. A. Toler . . . . . . . . . . . . . . . . . . 419.231 
Potato dlggln" machine. P. Boylan . . . . . . . . . . . . . . . . 4J,q.495 
Potter's block and batter. E. 1Ilayer . . . . . . . . . . . . . . . 419.009 
Power transmittinll device. A. Von Babo . . . · . . . . . 4LQ,386 
Prairie Ilrass. apparatna for bnrnln •• E. C. Rice . . . . 419,650 
Press. See ·Balln. press. Copyln. preBS. Cotton 

press. 
Prlntlnll macblne. H. G. Bender . . . . . . . . . . . . . . . . . . . 419.240 
Prlntinll machine sheet delivery apparatus. R. 

Mlehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,5!II 
Prlntinll paper bBlls In connection .. Ith paper ball 

making machinery. apparatns for. W. Alns. 
.. orth et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419 39!l 

PrlnUull rol l er. hand. W. W. McMains . . . . . . . . . . . . . .  419.540 
Protector. See Bread. cake. and pie protector. 

Plant protector. Shoe protector. 
Prnnlng lmplement. A. 8(Jsch . . . . . . . . . . . . . . . . . . .. . . . 419.�11 
Pulley. sash cord. W. W. Richards . . . . . . . . . . . . . . . . . .  4 19.414 
Pulley. split. M. O. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . .  419,557 
Pulleys to shafts, means for securio.. M. O. 

Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,55tl 
Pump. G. E. Do .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419.248 
P u m p. N. S. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419. 191 
" u rn  po • •  trai oer for section pipes of, O. H. Je .. ell 419.1108 
I'uzzl e. II .  W. Souders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419� 
(.l u u l n .  G. H. Nitsch ke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,212 

1'8Ck. See Card racl<. Sbo .. racl<. 
lta i l  joint. R. J. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . .  "M . .  419.182 
ltall way con duit.  electriC. B. J. Blacl< . . . . . . . . . . . . .  , 419.:«l8 
nallway cro.slnll ilate. M . I. RI.llln . . . . . . . . . . . . . . . . .  419.612 
Railway cro .. lnll ilate. antomatlc. A. B. Anthony. 419.:105 
ltallway. electric. B. Cade . . . . . . . . . . . . . . . . . . . . . . . . .. . . fl9.a14 
Railway. electric. I.  Kltsee . . . . . . . . . . . . . . . . . . . . . . . . . 419.588 
Rail way. elect.rlc street. Blacl< & Jen .. lns . . . . . . . . . . 419.309 
Railway. elevated. W. M. Morllan . . . . . . . . . . . . . . . . 419.5IN 
Rall .. ay. elevated Single rail .  Jetrerson & Pullon . •  419.41>0 
ltal lway splke. H. M. Waltman . . . . . . . . . . . . . . . . . . . . 419.2:14 
Rall .. ay switch. E. A. Bnllless . . . . . . . . . . . . . . . . . . . . . 419.179 
Railway s .. ltch. J .  W .  Norton . . . . . . . . . . . . . . . . . . . . . . . 419.54.1 
Railway switch appliance. J. J. HilL . . . . . . . . . . . . . . .  419.443 
Railway track. J. P. McGnlre . . . . . . . . . . . . . . . . . . . . . . . .  419.210 
Railway and tram .. ay ralls. IIsh joint and fish 

joint chair for. Wlnby &: Strickland . . . . . . . . . . . . . 419,5;; 
Rand trimmer. J. W. Plnmmer . . . . . . . . . . . . . . . . . . . . . .  419.352 
Razor cleaning device, W. Otto . . . .  . . . . . . .  ; . . . . . . . .  419,547 
Refrilletatlnlt attachment for beer barrels. A. H. 

K okemot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,203 
Refrigerator attachment for heer harrels. A. B. 

Kokemot . . . . . . . . . • . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,204 
Revolve ...... cyUnder catch for. H. M. Caldwell . . . . . 41Q.412 
Rock breaker. M .  B. DodIle . . . . . . . . . . . . . . . . . . 419,246. 419,241 
Rock hreaker. Spiers &: Booth . . . . . . . . . . . . . . . . . . . . . . 419.294 
Rock drill. M. D. I •• WlndplI . . . . . . . . . . . . . . . . . . . . . . . . . 419.'192 
Roiling mill. rod. F. n. Daniels . . . . . . . . . . . . . . . . .. . . . . 419.422 

Roiling mill. rod. Mey.enbnrg & Garrett . . . . . . . . . . .  419,592 
.Rolls from h ns,,". elc .• makinll. C. E. Getchell . . . . .  419,.127 
Rooflnll. J. I •. Faulhaber . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,512 
Rope transmission. J. A. Dyblle . . . . . . . . . . . . . . . . . . . . 419.426 
Rubber stamps. etc . • pre .. for moulding vulcan. 

Ized, C. G. Sch ulze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,290 
Rubber st .... ck and separating fine Impnrltles 

therefrom, apparatns for washing. N. C. 
M itchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  419.465 

Buck det.lcher. T.; Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,387 
Suddle. W. R. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4LQ,883 
�ult. and crude Illycerlne from spent soap lye. re-

coverlnll. E. K. M i ILlnll . . . . . . . . . . . . . . . . . . . . . . . . .  419,610 
Saw Ilnmmer. gln. R . .... Mobley . . . . . . . . . . .  , . . . . . . . . . . 419.2'16 
Sa .. settinA device. A. B. FI.her . . . . . . . . . . . . . . . . . . . . 419.192 
Saw sWBlllnll machine. N. W. Mortorll' . . . . . . . . . . . . . .  419.S42 
Sa .. macblne. self·feedlnll riP. J. R. Ripley . . . . . . . .  419.� 
Scales. coin lock for weillhlnA'. J. M. O'Kelly . . . . . . .  419,544 

Schooner. E. �'. Small . �. . . . . . .  . . . . . . . . . . . . . . . . . . . .  419,225 
ScourtnA' or dyeloll'. S. HodR8on . • • . . . • • . • • •• ••• • • • • •  419,a:n 
Screen. See W l ndo .. screen. 

. 

Separator. See Wheat separator. 
Se .. lnll machine and IlUlde therefor, two-needle, 

A.  L. Coombs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  4l9,rJ84 
Se .. lnll machine loop-taking appamtns, W. A. 

Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,54J 
Se .. lnll mach ine needle clamping and looping de-

vice. Beardslee & Chauvet . . • . . . . . . . . . . • • • . . . . . • • 419.4011 
Se .. lng machine. presser toot. F. B. Almy . . . . . . . . . .  419,300 
Se .. lng machine rnfliinll attachment, T. L. 

Melon e . . . . . . .  . .  . .  . .  . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  419,339 
Se .. lng machine .. elt IrDlde. G. A. Bates . . . . . . . . .. . . 419.2311 
Sewing tool. P. A. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . "19,216 
Shaft coupilng. flenble. F. W. Bltley . . . . . . . . . . . . . . . 419.241 
Shaftlnll. con pllnll. W. Le .. ls . . . . . . . . . . . . . . . . . . . . . . . .  419,589 
Sheet metal shapinII' machine. O. Nanman . . . . . . . . . 419,M4 
Sheller. See Corn sheller. 
Ships. &djnstable and removahle armor for. 1. B. 

Abraham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . :. 4J9,3OJ 
Shoe heel. G. Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,400 
Shoe protector. L. M. DouglB88. . . . . . . . . . . . . . .  .. . . . .  419.006 
Shoe npper. R. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.479 

SholllUn .. ad, J. W. Scanland . . . . . . . . . . . . . . . . . . . . .. . .  419,220 
Sho .. rack. N. ScholL . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  419,222 
Sinker. lloat. and handle, J. VB88enr . . . . . . . . . . . . . . . .  419,674 
Skate. W. T •• P,.rmalee . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  419,5110 
Bled. J. C. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419,582 
Smoklnll pipe. I. Plortner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.848 
Snow road machine. W. F. Pleas . . . . . . . . . . . . . . . . . . .  419,>l51 
Snow scnlper for rall .. ay tracks. C. J. Malone . . . . . .  419.5.'12 
Solder from tinned 11'Wl. separatinll. W. E. Harris 419.196 
Speed goyernor attachment, A. Kinne)' . . . . . . . . • • . . 419,300 

Splnnlnll frames. fnlcrum for the .. elllht levers 
for the rolls of. J. F. McGrath . . . . . . . . . . . . . . . . . . .  419.611 

Spinning frames. rlDIl rail for. C. McCRrty . . . . . . . . . .  419.588 
Spring. See Vehicle .prlng. Wat.ch case sprlnll. 
Sprlnll' for BprlDll beds and fnrniture. F. H. 

Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.253 
Sqnare. adjnstable bevel. C. Stll .. ell . . . . . . . . . . . . . . .  419.615 

Stanchion. M. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,\l96 
Stand. See Flo .. er stand. Wash stand. 
Steam engine. G. F. S .. aln et aI . . . . . . . . . . . . . . . . . . . . . .  419.'1'18 
Steam Ilenerator. electric, J. O'Meara . . . . . . . . . . . . . .  419.232 

StePl' or staircase, W. C. Spelman . . . . . . . . . . . . . . . . . . . 419.232 

Stone, cuttlnll, 111. Foerster. . . .  . . . . . . . . . . .  . . . . . . . . .  419.194 
It.oM CqttlnlJ machinery. 111. roerster . . . . . . . . . . . . . .  419.198 

Icituti£i c �mtritau. 
Stop motion. E .  Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . .  'hl,8llO 
Stopper. See BoU ie stopper. 
Stove. L. P. Converse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,411 
Stove polish. A. J. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.6113 
Stove. vapor. A. H. Rulsell . . . . . . . . . . . . . . . . . . . . . . . . . . 419.56t 
Strainer. C. J. Hanck. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 4JlI,600 
Stra .. cntter. H. H. Kendrick . . . . . . . . . . . . . . . . . . . . .. . . 419,455 
Snl"llical pump, E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  419,461 
S .. ltch. See Railway s .. ltch. 
Tall fastener, W. M. Lambert . . . . . . . . . . . . . . . . . . . .. . 419,2Il! 

Teaching readlnll ·and numbers, edncational ap-
pliance for. R. Wobns . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,3U8 

Telegraph. electric rall .. ay. B. Cade . . . . . . . . . . . . . . . .  419.1113 
Tension carrlRlle for endless rope transml .. lon. 

Miller & Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  419.208 
Thill coupllnll. J. W. Alford . . . . . . . . . . . . . . . . . . . . . . .  419,111 
Thill coupling. J. Cot!Ilrove . . . . . . . . . . . . . . . . . . . . . . . . . .  419.819 
Thill coupllnll. Z. B. Custer . . . . . . . . . . . . . . . . . . . . . . . . . .  419,121 
Thill coupllnll. 1. N. Woodle . . . . . . . . . . . . . . . . . . . . . . . . . 419,5711 
Tidy holder. J. B. S .. eetland . . . . . . . . . . . . . . . . . . . . . . .  419.481 
Toy. convertible. F. B. Bessette . . . . . . . . . . . . . . . . . . . .  419,406 
Traction engine. J. PrIce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,284 
Train board. F. C. CO .. den . . . . .  . .. . . . . . . . .  . . . . . . . . . . .  419.185 
Trap. See Animal trap. Jaw trap. Plnmber's 

trap. 
TrIcycle, railway. R. N. MaJlleld . . . . . . . . . . . . , . . . . . .  419,611l 
Trimmer. See Rand trimmer. 
TroDllh.  See Eaves troUllh. 
TrnBs. A.  G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419,226 

TUIl. draUjl[bt, Olson & Llndqnlst . . . . . . . . . . . . . . . . . . .  419.545 
T .. lne cutter. A. A. Low . . . . . . . . . . . 419,289, 419,271. 419.273 
T1t'Istinll or spinning silk or other llber. machine 

for. O. O. Sulll.an . . . . . . . . . . . . . .  . . . .  . . . . . . . . 419,569 
Type .. rlting machine. Hm & Fo .. . . . . . . . . . . . . . . . . . 419.522 
Type .. rltln" machine. F. Myers . . . . . . . . . . . . .4J9,G. 419.278 
Type .. rltlng machine. J. W. Pierce . . . . . . . . . . . . . . 419,217 
Typewrlti oll machine. T. D. Wort'all . . . . . . . . . . . . . . . .  41Y,3Il6 
Umbrella, foldlnll. J. F. Flint . . . . . . . . . . . . . . . . . . . . . . . . 419.325 
Valve. W. Nu.en t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.471 

Valve and governor. presanre I"OA'nlatlnll'. F. 
Hennehohle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.440 

Valve. bacl< preasnre. L.· Hnsaey . . . . . . . . . . . . . . . . . . .  419,441 
Valve. eniline. N. T. Edson . . . . . . . . . . . . . . . . . . . . . . . . . 4111,509 
Valve for reorulatlnll the Inllr8lB of IIqnlds to 

tan ks. J. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.4118 
Tlllve Ilear. eniline. W. B. Conlter . . . . . . . . . . . . . . . . . . . 4LQ.I84 
Val ve. steam brake, Dnnhar & ADltln . . . . . . . . . . . . . .  419,518 
Ve"etable cntter or slicer. G. Schoell . . . . . . . . . . . . . . .  419.'184 
Vebicle brake. A. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  419.299 
Veblcle. farm, F. G. McClellan . . . . . . . . . . . . . . . . . . . . .  419,280 
Vehicle rnnnlDll llear. C. W. Canfield . . . . . . . . . . . . . . .  419.S15 

Veblcle Bprlnll. C. C. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . .  419.196 
Vehicle ·Bprlnll. B. F. RI% . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,475 
Wagon, J .  W. McCanley . . . . . . . . . . . . . . . . . . . . . . . .  M . . . . 419,537 
Wagon brake. G. W. Pardee et aI . . . . . . . . . . . . . . . . . 419,648 
W..,on jack, H. D. Voorhies . . . . . . . . . . . . . . . . . . . .. . . .  419.2118 
Waah Btand. C. H. Hildreth . . . . . . . . . . . . . . . . . . . .... . . .  419.442 
Washlnll machine, M. Drolet . . . . . . . . . . . . . . . . . . . . . . . .  419.42.� 
Washing machine, G. W. Hatch . . . . . . . . . . . . . . . . . . . .  419,519 

Washlnll' machine. J. F. Wade . . . . . . . . . . . . . . . . . . . . . .  419.482 
Watch bo .. fastener. I •• Platnaner . . . . . . . . . . . . . . . . . .  419.51;2 
Watch case 8Pring, B. M. Greene . . . . . . . . . . . . . . . . . . . . 419.517 

Watches. devIce for Becur\nj( dlaIB to. F. F. Ide . . . 419.525 
Water closet. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l9,566 
Water from lea water, apparatus for prodnclnll' 

fresh. W. F. Pamphlett . . . . . . . . . . . . . . . . . . . . . . . . . .  419.215 
Water heater. W. R. Whitelaw . . . . . . . . . . . . . . . . . . . . . .  419.8811 
Water motor. 111. Courtrlllht . . . . . . . . . . . . . . . . . . . ... . . . . 419.321 
Water pnrlfylng system. J. J. Hoppes . . . . . . . . . . . . . .  419,446 
Water veasel. V. Stnyvesandt . . . . . . . . . . . . . . . . . . . . . . .  419.230 
Weather BtriP. A. M. E .. ers. . . .  . . . . . . . . . . . . . . . .. . . .  419,249 

Wheat separator, G. Do D. Baldwin . . . . . . . .. . . . . . . . . .  419,238 
Wheel. See CRr .. heel. 
Wheel, Amold &: Post. . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  419,488 
Wind mot.or. H. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419,345 
Windmill. W. II.  Keep . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 419,516 
Wlndmll regnlatlnll device. W. H. Van Sohalck. . .  419.232 
Wlndo .. Bcreen. P. Ahlberll . . . . . . . . . . . . . . . . . . . . .. . . . . 419,8118 
Wlndo .. screen. adju.table. P. Ahlbelll . . . . . . . . . . .  419.897 
Wire rope .. ay cliP. B. McIntire . . . . . . . . . . . . . . . . . . . .  419._ 

Wood. solution for preservlnll, J. P. Card . . . . . . . . . .  419.1l82 
Wrench. W. S. HOBklns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.264 
Wrench. F. S. Thrlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,571 
Voke conpllng. neck. C. C. Sch .. aner . . . . . . . . . . . . ... . 419.2'.13 

DESIGNS. 
Belt clasp, F. J. HerrlclL . . . . . . . . . . . . . . . . . . . . . . 19,578 to 19,/J11O 
Bottle. J. J. Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,M'1' 
Bottle stop""r. E. I •• Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,1186 
Bo .. 1 or basin. D. F. Haynee . . . . . . . . . . . . . . . . . . . . . . . . . .  111.5'15 

C .... IRIle Btep. E. T •• Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,684 
Chair, F. P. Rrooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,573 
Cnrtaln pole end. R. Lau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.582 
E .. er or jull'. D. F. Hayoee . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,676 
Glmp. C. Balathe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.585 

Match bo% and stamp holder. Broo .. s &: Poner . . . . .  19,674 
Meat supporters. lOcket for, F. Steltz . . . . . . . . . . . . .. . .  19.b87 

Rnll. W. McFayden ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1\1,688 
Table .. are. J .  Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,6'r.1 
Trimming. C. Kelsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  II1J!81 

TRADE MARKS. 
Antiseptic powder. Farbenfabrlken. vorm. Frledr. 

Bayer & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 11,898 
Balsam for external and Internal noes. B. S. Osbon 11,402 
Compound for tbe cure of IIldney. liver. and 

ltomach dersnllments. C. H. Gridley . . . . . . . . . . . .  11,894 
Electrical macblnes for curative purpoBes, J. Do 

Hetherlngtcn . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  17.396 
HOBlery. shirts, drawers, corset a, and neckwear. T. 

W. Stemmler & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.402 
Knives, SruSOlS, ahean. and razors, KrusluB 

Brothers . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,3112 
Medical compounds for the cure of fevers. Moun' 

taln Sage Medicine Company . . . . . . . . . . • . . . . . • . . . .  11,4()() 
Medicinal remedy for Beaslckne .. and naulea. H. 

B. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.406 
Medicine. for colds. COqhB. and other throat and 

lunll dlleases. W. E. Bard, Jr . . . . . . . . . . . . . . . . . . . . .  11.390 
Medicine for purifying the hlood. G. E. Moore . . . . .  11.8811 

011. olive. C. Maspero. . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  11.il!II 
Perfumes. Lehn & Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.191 
Soap. B. Brooke &: Company. . . . . . . . . . . . . . . . . . . . . .  . • 17,391 
Toilet preparationB. certain named. W. D. Harnlst 17,896 
Veterinary balsam. B. S. Osbon . . . . . . . . . . . . . . . . . . . . . . 11._ 
Wash tubs, .tatlonary Bolld .. hlte crockery. Flte .. • 

art & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.404 

A. prlnt .. d eoPJ' of the speclllcatlon and drawlnll of 
any patent In the fOr8llrOlng list will be fornllhed from 
this ofllce for 2ii cents. In orderln. please state the 
name and numher of the patent deelred. and remit to 
Monn & Co •• 3Ill Broad .. ay. Ne .. York. 

Canadlll'n Patent. may now be obtained hy the 
in.entors tor any ot the InTentlonl named In the fore
Ilolnll list. pro.lded they are almpla, at a oost of teO 
each. If complicated the enet will be a little more. For 
foil IDIItrIletlonl adm.. M1IIln I: 00 .. 88J Broad .. ay. · 
Ne" York. Ol.ber torelgn patonts mar .aao 118 Obtained. 

Inald .. Paae . ....... I • .-rdon • • •  711 eant. a II ... . 
Buk P ..... .. neh In.-rtton - - • 81.00 .. lin .. . 

The above are challles per agate IIne-abont eight 
.. ords per l ine. This notice sho .. s the width of the line. 
and Is set in BIlate type. Enlllavll\ll8 may head adver. 
tlsements at tbe same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication olllce as early aa Thursday mom· 
ing to appear in nen issue. 

U SE ADAMANT WALL PLASTER 
L:::" ':::·"lc:.:.�_ :o�nc�" R,::d..!!: 

to .. Ind. water, 
It dries In a 

be ap!lfled ln 
It 1. 10 gen. 

granted for the 
selUng. 

Address ADAM ANT M FG.  CO. 
309 E. (�ene.e" !'It., _�=::!:=:... _______ �S�y�rn�c�u.e. N .  V. 

Patent Foot Power Mac 
Complete Outfits. 

Wood or M etal workers without steam rg .. er, can sncC8l!R rul ly compete .. Ith 

tl Jtb�t ·a'ltIWG
u·\ff..,o�{n::: 

latest and most Improved for "ractlca} 
shop use. also for industrial Schools, 
Home TralnlDJU. etc. CRt.alogne free. 

Seneca Fal ls  Mfir. Co. 6116 WAter Street, Seneca li'iD1s, N. Y. 

ELECTRO MOTOR. SI MPLE, HOW TO 

:::�f�r d:il�
M
a:d

og���.-;�c��o:.' �e��.1s�\::� 
amatenrs to make a motor wblch millht be driven with 
advantage by a current derived from a battery. and 
wblch woold huve snfliclent power to operate a foot 
lathe or any machine reqnlrlnll not over one man power • 

W ith 11 figures. Contained In �CI"NTIFIC AME IlIC'AN 
SUPPLF.M KNT. No. 04 1 .  I 'rlce 10 cents. To be bad at 
this ollice and from all ne .. sdealers. 

For Deoot'8tive,l-" 
Surgical. Dental. 

poses. From � 
er. From 2" 

CRtalQllUe on 

E D  I S O N 
Ram.on. 

LAM P CO. 
N • .f. 

e! Patent Pocket O l ler and Sheath � 
= � 
..:I 0 
E F 
..:I Handiest Oiler In the market. ReleaseR ont drop of ::l i 011

1 
no .. aate or leakage. For I!1!n. hlcycles. type- c:> 

.. wr ters. fine machines. etc. Send 25c. ior sample. = 
... Bridgeport GU!! Implem't Co •• 11 Malden Lane. N.Y. !' 

• 
STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Work •• Mfr •• 
100 Naasau Street, New York. 

HOME·�TAnE INC UHATOR. -PRACTI· 
cal directions for tbe manufacture of an elrectlve Incu. 
bator that has been carefol , y  tested and fonnd to per
form ali t h at may be rea.onably expected ; with dlrec· 
tlons tor operatlnll. With 4 ligures. Cont,H l O ed In 8<'1. 
ENTI "IC A I IHHIC'A N S U P I'L "I I":NT. No. 030. I 'rlce 10 
cents. To be had at this oflice and from all new.dealers. 

T O O L A G E N T S  WA N T E D 
' Il l'H' rv S H O P 1 ft  n i l'  U n i t e d  S t a t e s  S L � o 1 0 (  1 0 1  ( . l o !.- u t-'  ) (  t l O ' E t . G l  THE F I N E S T  O F  M E C H A N I C A L  T O O L S  A S P E C I A L  n C B .J A M E S .  98 L A K E  S T. C H I C A C O  

ELECTRIC STREET RAILWAYS. -A N 
Inlerestlnll review. hy Eugene Grlllln .  of the present 

:r=J.g{:�ec'lo';.�V:::d
oln

s��'l::::!.':�y l::tf.��t�'hw-
PLBIIU:NT. No. ' O�. PrIce 10 cents. To be had at thIs 
OfIIce and from all newSdealers. 

T H E  B RO U C H T O N  

::M I :X: E R  
-J'OR-

Wall Plaster & Ferti lizers 
MANUFACTURED BY 

Alexander, Bradley & Dunning, 
S.-raCRIIe, N. Y • •  u. s. A.. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for conatrnctlon. Four 
engravings. Contained In SCIENTIJ'IO AIlERICAN SuP. 
PLlDlENT, 39. Price 10 cents. To be had at thl8 olllce 
Ind of all newadealers. 

Th .. CUSHMAN Palen' 
3 Pinion Geared Scro l l  Chucks 
with their latest Improvements 
are unexcelled. Made In all ol oe. 
from �� Inch to 12 Inch diameter. 
and are sold by the trade all over 
the .. orld. 

II annfactnred hy 
T .... C ..... m .. n m. nck Co., 

lI1DUord, Can ne 

� RES8 ·E8 80 T O  BOO TONa, 
• b, Hand or Power. I'or 01_$ .. T817 ••• pooe N4.t1'lq • __ •• e 

aoo ... .. aOaCHlERT PR.aa CO. BrAd � 166 W_ Water � 0IiI8IopI. .,raeue, If. Y., 17 . .. A. 

( FEBRUARY I ,  1 890. 

I C E . H O U S E  AND REFRIGERATOR. 
DIreotionl and Dimensions lor constrnctlon, with one 
lIID1tratlon of cold hoose lor JII'tl8CrvlDll trnlt from 
=:e���'

te�:e��-:r m.:��J#.ro�:.: 
talned m 8<'IENTIrlc A. .. ERICA N SUPPLEM RNT No. 1 1 8. �":: cents. To be had at thla 0fIICE. and of all ne .... 

Fine Taps, Dies, Reamers, Etc. 

I.III''' 'ninll' Rlld Green River Screw Plate •• 
Bolt Cutters, Hand and Power )) r i l l i n l{  Mach ine •• Punch. 

I nliit Presses, Tire Benders, Tire U psetterzs, and ot.h .. 
er I.Rbor Savioll Tools. Send fo. Price List. 

WILEY & RUSSELL M FG.  CO . •  Greenfield, Mass. 

.It\ M RS B. EADS.-AN ACCO U N T  OF 
the life and labors of this eminent enllineer. With a 
portrait. Contaioed In SCI E S TIF I O  A ld .,RICA N SUPPLEM EXT, No. 39,z. Price 10 cents. To be had at thll 
ofllce and from all newsdealers. 

T ::a:: E 

� cieutifi c �mt r i cau 
E8TA BLJ SU .: O  I N48. 

Tile lIoll ropular Selenl lDe rap,r lu the \flfili. 

Unly 83.00 R l!l'tf�!.nb'!::�"YI;:':!."ge. W .... kly. 

Thl" widell' el r�u l ll l ed and splendidly lIIu.trated 
paper I. pn b IshP d weekly. Every n u m ber contains sl%
teen P8¥es of useful infOl mllUon and a large nnmber of 
orlg\nal engravings of new l o ventlons and dlscoverlel. 
repreaentlog Engineering Works. Steam II Hchlnery. 
New Invention •. Novelties in Mecbanlcs. Maoufllcture •• 
(,hemlstry, l!:lectrlclty, Te egrapny, Photography. Archl· 
tf'cture. A griculture, HOI-tlculture. Nutural Hiswry. etc. 
Complete List of Patents each week. 

T .. r '"8 of l!lu bBcrlplion .-one copy of the 8(,III:N. 
Tll'le � " ER I C A N  will be sent for on. vear-62 numbers
postage prepsld. to any subscriber III the Unit ed States. 
CRnada or Menco. on receipt of , llr  .. e .h. I I o"·,, by the 
puhllshers ; sl% monttl. '1.60 : three months. '!.OlI. 

CI a b • •  -S peclal rate. for several nameR. and to Post 
M asters. W rite for psrtlculars. 

The safest .. ay to remit Is by Postal Order. Draft. or 
E%press Money Order. Mon"y carefully ploo ced Inside 
of envelopes. &e<;urely sealed.  and correct11 ILddressed, 
seldom goes 88tray. but Is at the sender'. risk. Ad. 
dresB all letters and make all orders. dralls. el c .• JIII Y' 
.ble to 

- J).4:"t:rNN &; CO • •  

38 1 B roadway, N ew York.  • 
T � E  

Scientific American Supplement. 
This Is a separate and d istinct publicatIon from 

TII < SCl R " TIII'IC AldIC R I C' A X .  hut 10 uniform therewith 
In Btze. every number Cont n inin,;t sixteen larae pages full 
Of engravlnlls. many of which are taken from foreign 
papers. and accompanied with tranBlaled d escriptions. 
TU R S . . . . " T I F I I ·  A .. E R I CA N  >' U 1 'PLRM: E N T  Is puhllshed 
weekly, and Includes a very wide nnlle of contents. It 
presents the most recent papers by em inent wrltera 10 
all the prln Jlpal d e partments of �cience and the 
U seful A rts, em braCing Biology. Geelo"y, M l neralollY. 
Natual History Ge"�raphy. " rcheology Astronomy. 
Chemistry . ElectriCity, Llllht. Heat. � I echan i cal Engl. 
neprl n \l .  Steam and RaIl way Eng\neerinll. M lnlnll. 
Ship Building. M arine Enllineerlng. Photogrnphy. 
TechnolOilY. Manufacturing I n du.trles. Sanitary En. 
glneerlnll. Agriculture. Horticulture. DomeBtlc Econo. 
my. Blollraphy. M ed icine. etc. A vast amonnt of fresb 
and valuable Information obtainable In no other pub. 
IIcation. 

TM moBt tmportant 1l1njIit1U1'1rI41 WorkB. II  echanlams. 
and Manufactures at home and abro&d al'P. IIInstrated 
and described In tbe SUJ>PI.EKBNT. 

Price for the S U PP I.IIIlBNT for the United States and 
Canada. tli.oo a year. or one copy of the 8cIENTIlI'IC All. 
""ICA N and one copy of the SUP PLE_li NT, both mailed 
tor ilne year for $7.00. Slogle copies 10 cents. A ddre .. 
Bod remit by postal order, e%pre .. money order. or check, 

M U N N "" (;0 •• 30 1  Bro .. dw .. y .  N .  Y .. 
Pnbllsbers SCIENTI Ft(1 AIlEIIICA N. 

• 

Bu ilding Edition. 
TilE SCIENTIFIC AM BRICA N A RCIl I 'rECT8' A N I) 

B UILDERS' EDITION Is I .. ued monthly. ".1iO a year. 
Single copies. 2ii cents. Forty large qnarto pages. equal 
to about two b undred ordloary hook PRlles : forming a 
1_ and splendid M"II'RZin" of " rchi leclll re. rich. 
Iy adorned with <i.efjllnt plates itt COI01· •• and with otber 
line engravings ; lIIust1'8t1nll the most Interesting e%. 
ample. of modern Architectural Construction and 
allied Bubjects. 

A special featnre Is the presentation In each number 
of a variety of the latpst and be.t plans for private resl. 
denoes, city and country. Includlnll t hose of very mod. 
erate cost as well as the more e%pensive. Drawings In 
perspective and In color are Iliven . t Ollether with full 
Plans. Spec;lIcations. Sheets of Det ail •• E.tlmatps. etC. 

The elegance and cheapne •• of this IDlIIlnlflcent work 
bave .. on for It the J.D r""", e l l'cll ln l ion of any 
Archl�eclnral pnbllcatlon 10 the world. Sold by all 
newsdealers. ".IiO a year. Remit to 

MUNN &; CO., PubliHbet'H. 
361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



FEBRUARY I ,  I8<}o.] 
Firllt-ctallll Bookll o n  Mechanical Drawing. 

The Practical Draughtsman's 
BOOK OF 

Industria.l Desig!! 
The Practical Draughtsman's Book of Industrial Design, 
and Machinist's and Engineer's Drswinll' Companion. 
Forming a Complete Course of Mechanical I!.nglneerlng 
and A rchitect.ura.l l)rawlDg. From the }1"rencb of M. Ar
menJ{llud, the elder. I 'rofelJsor of DesillD in the COD8erva� 
totre of t\ rts and Industry, Paris, and M. .\1 . Armenga.ud. 
the younge.', and Amoroux. Civil E . .  gineers. Rewritten 
and arranged with addItional matter and plates, selec
tions fl'om and examples of the mo�t usefUl and geo
erally employed Mechanism of the day. lIy Wll .lam 
Johnson. A_soc. Inst. C. E .  I l lustrated by IIfty folio 
steel plates and ftfty wood·cuts. A new edition. {to. 
half morocco. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IIU 0.00 

-A I .SO-

In!\�;ciij�r:ty�h�g�C�eY::t'i'J�
g
a�Jf�!g�:::':1�n°ri?ll:!� 

Jog InlStrnments. Klementarv lostructil)D in Pra.ctical 
Mechanical Drawing, together with examples in Simple 
�����t:,Y ���r 
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��:'�i�er
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Assistant." . 4 The Slide-Valve, " .. Modern Steam En-
l
i
,�::t� ������ rb������ll�::ti:J':.��

y c�r=:�Wo: 300 pages . . . . . . .  . .. . . .  . . .  . . . . . . . . . .  . . . . . . . . .  84.011 
1Ir The abow '>r any of our Books 8ent I>y mail, fru of postafl", «t the puhficatifm prices. to any address in the 'IOOI'Id. 

Sc�i�T ��. �pEn':.r�,C��':i� �M;:'tfJt:'� 
the wholR COl'l'ri.,1U} the 7fte.ratwre otlmery branch oj Science 
�,rf:,,::y��r:f 1h:�'v::"�� .��� �lf���"f"J� 11:' � dress. 

H E N R Y  OAR E Y  B A I R D  It. 00. ,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS &: IMPORTER. 

S 1 0  Wn I 11 11 1 "'1 •• I' h i l n delphla, Pa . . U, S. A .  

M A N H A T T .-\ N  

S E L F - L U B R I C A T I N C  
Plumbago PackinK 

i� the best to be had for Steamers, 
Loeomotives, Stationary Engines, 
Pumps, with oil. hot or cold water, 
Valve". Steam Hammers, etc. It is 
made round and square. 

Send fqr circulars, or sample for 
trial to the HeneraJ Agents, 

G RE ENE, T W E E D  & CO., 

83 CHAMBERS ST., N. Y, ' 
--------------------

TH E  PENNA.  DIAMOND DRILL & MFG . CO. 
B l lt DS IIORO, I'A ., Builders of HIRh Clas. 
�team En",ifles. Diamond Dri l l ing and General 
Mach inery. Ji' lour Mi l l  Rolls Ground and Grooved. 

The Fh'8t P" ize of n Gold Medal awarded the 
" Ralnmond " at. the I"aris Expoeltion.  

A 
THE HAMMOND 

TYPEWRITER CO. 
. 

447, 449 East 52d Street, 
NEW YORK, u. S. A .  

PILE DRIVING re�Cl(m�:i!�;'; 10llue. Vulcan Iron Works. ffi N. Clinton St., 0hicago. 

Is a Flexible Felt Made or Pure A.be.toll, In a FIRE FELT THE N EW NON-CONDUCTING MATERIAL 
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It to be superior to Hair Felt lu Non-Conducting qualities. Made Into sectional form 
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h
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a
�r!�t, Allbestos 

Building )'nper, etc. 
T H E  CHA LM E Itl"l-SPENCE CO., 4 1 9 to 4�� EIKhth !'It., New York. 

BHANCHES :-l'hiladelphla, Chicago. Pittsburgh, Boston. 

The uQueen 

S E AT T L E �\�l;�:"�i� 
of the New 

I---------------.J �:.�?nll�� For Illustrated Descriptive Matter write to the Lead-
����lr-��--�------------I IS YOU R LIFE SAFE AT H O M E ? 

Now Is the season 
of the year when 
your house is shnt up 
and you q,re I iable to 
breathe impure air 
from a lack of suf-

and 1.'1-
nanci a l  
Brokers 
Seattle. 

�gls
e
b;e:d

e
s
n
�l:!:'��: VOLNEY W. MASON If, CO., 

�
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��';:r�u� s �� ufh';,�� 
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FRICTION PULLEYS CLUTCHES ann ELEVATnRS 
t;.
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PRO V I IJ KN C  •• It. I. 

E v e )' y  Fnmil y  
s h 0 u I d h a v e the 
�hel'mnn ' Kina ' 
Vn porizer. '1' h i 8 
8imple llnd I nexpen
.lve device purifies 
the air in every place 
indoors. 

It N ever Fails. 
Especially needed In 
School. and Cburcb
es. Send for pa.rtle
nlt.rs. 

SHERMAN "KING" VAPOR IZER CO., Chicopee Fal ls, Mass. 

((QDllllmllml1lll 
SPIRAL SPRINGS. And INHALANT cure. Catarrh, BronchItis, Asth

ma, and all diseases of tbe 
Throat and 14ung�. Con
sumption-If taken In sea-
�!'.iIC;:;�:. K

I
WlI?

f 
c��:c� 

, if I /1 T I � H�&� �A��gl�R����CH I N ERY the most otrenstvA breath. 
Carried handily a. " knife. 

��IC:' ���:�I�� aB�'J'r���I�!. fo�
y
;;�":

n
gt��lf'f.�� 

- � J O H N  G R E E N WU O D  & C O W. H. SMITH &< CO •• Prop'rs, 
R C C H E. S T E R  N Y 4 1 0  MlchlKan Street. Dutralo. N. Y. 

FORI INI  AND · WELD INI  IY PETRO 
.A..�� Of.� Ele�o� Elu.ru.er_. 

REPRESENTED BY 
Wm. Pickett, Son & Co., 170 Lake St., Chicago ; and St. Louis. W. S. 
Colllns, l7l B'war, New York ; Chllion Jone., Gananoque. Can.; G. 
�':i1�Bo��!;'l::��� S����: l�!:

'
�£�l!J�!i�z:o�):.��h�1 

.*. We will replace In Stock or Mutual Compaul"" any Insurance 
canceled on account of using this system W' hen in

stalled accordinK to our plaos. 
THE A ERATED F U EL COM PANY, Springfield,  

FIRES. 
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Experimental gcience, 

By GEO, M. HOPKINS, 
• 

740 P ages. 680 I l l u stratio n s. 

PRICE,  by mai l ,  postpaid. • • • • $4,00 

SEN D for FREE ILLUSTRATED CtRCU LAR and 
Table of Contents. 

M U N N  & CO. ,  Publ ishers, 
�ftirt of iltt Idtntifit �mtritan, 

361 Broadway, N ew York. 

I M PROVED SURFACE GAUGE. 
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Universal Bevels. Bevel �otractors, 
Depth Gaulles. Screw Pitch and Cen
tre Gaujles, Hardened Steel Squares,. 
g����:,"ira��:� 

S
a�!�\'it ����:. 

etc. 
1Ir IUustrated Catalogue and Price 

List free . 
Standard Tool 00. .  - Athol, J(aBI, 

$ 1 0 .00 to $50 .00 r�:��g!� 
ne ••• M aKic Lanterns and ViewR of popular sub
Jects. CAtalOgUes on application. Part 1 Optical. 2 
Mathematical. 3 Meteoroloj!lcal, • MagIc Lanterns, etc.. L. MANA"'!!> •• � Madl.on Streec. Chica.-o. l I l .  

W 0 R K I N  G M O D  E l S & L I G H T  M A C H I N ERY .  I NV E N T I O N S  D EVE L O P E D .  Send fO l' Mode l  C i r c u l a r .  J O Il : :)  G r n "  E I � f) . .  C i n ' � 1 G 

B A R R E L 
MACHINERY. 

E. a. B. HOLMES, ICE and REFRIGERATING MACHINES 
Bul" ALO, N. Y. Tlie Pictet Artificial Ice Company (Limited), Room 6, Coal &. Iron Exchange, New York. 

OIL WELL SUPPLY CO. Ltd. 
9 1  & 92 W A'rEK STKEE'r, 

Pl n"bu rKh. I'a., 
Manufacturers of everything needed for 
.A.�T:JIJ_X.A.Dr _:iii:':':':'. 
lor either Gss. Oil, Water. or MineraI Tests. Boilers. ED�jne�. Pipe, 

Cord8J{e, iJril l inll TooJs. etc. 
Il lustrated ca.!aloJ{ue. price 
lists and discount sheets 

on reqnest. 

WATCH CLEANING AND REPAIR-
Inll.-A valullble and practical paper, full of useful SDg-
�
e
:i�,

n
�o�W:i?e��rc;oloE����? ��lC::c�:d

S
���� 

office and Irolll  all newsdealers. ---------------------

ARTESIAN 
Wen.. Oil and Gas Wells. drilled 
��}='��:� and furnish everything

. 
required to drill and complete ...... e. Portable Hone Power and Mounted Steam DrIlUng Machines tor 100 to r.oo ft. 8end 6 cents form� 

catalOl(ue. l· i e l·ce A .·tealan 

ar:'A.:����:.:e�'W:���rt' 

ARGHI'rHGTURAL BOOIS. 
Useful ,  Beautifu l ,  and Cheap. 

'1'0 any person about to erect a dwelling house or sta
ble, either In the country or city. or anr builder wishing 
to examine tbe atest and best plans for a churcb. school 
house. club bouse, or any other public building of high 
Or low cost, should procure a complete set of the ARcHI
TECTS' AND BUILDERS' ED IT ION of thp. SClll:NTIlI'IO 
AK l-;HIC A X .  

The Inform"tion these volnmes contain renders the 
work almost Indispensable to tbe architect and bui lder, 

8TH WOIDER and othernew positively fastest 
sellers on 88nh. Sold on\:, by 

EMPIRE MFG. CO., 62 Varlck Street, N. Y. 
AKent". either sex, write at once for outftt. 

BRICK 
MACH I NES 

SEND FOR I LLUSTRATED 
THE FREY, SHECKLER CO., BUCYRUS, O. 

AN EW �;rALOCUE 
V A L U A BLE PAPE R S  . 

Contained In SCIENTII'IC AMERICAN SUPPLEMENT, sent 
fru °k�N¥i' � �lt�

d&�'
s
·DroadWaY. New York. 

and to persons about to build for themselves they ... 1II p 
tlnd the work sn�ge8t1ve and most usefnI. They contain I ERFECT� p AP E R E colored plates of Ihe elevation. plan, and detail draw- N eo 'II S F I l  Ings of almost every cl""s of bulldln�. wltb speclflca- 50 � 
t·ion a.,d al.proxlmate cost. The Koch Patent I"lIe. for preservlDlr newspapers, Mag-

ElIlht bound volumes are no ... ready and may be ob- ��:�':.Ud�
m�:h��I�:� bt!;

e
�h�

e
(�w��":':.��e::re".!',� talned, by mull. direct from the pnbllshers or from any CAN and SCrE"TTJlIC A"E�WA" 8 U P PL F. '" NT can be newsdealer. Price. 12.00 a volume. Stltchpd In paper ��J;;1'i.1 f�{I!

h
::.:g:r.

prlii"e�� '1� % "!fA�s�
r f�iFcJ�t��� covers. Subscription price, per annum, fl.ro. Addre .. " SCIENTIFIC AMERICAV" In IOlt. NeceS88l')' for aud remit to every one who wishes to preserve the paper. Address 

M U NN & CO., Publishers, MUNI'I &< CO" Publishers SOTENTII'W AJ[lI:RICAN. 

RAIL WAY AND STEAM FITTERS' SUPPLIES 
Rue's Little GiAnt Injector. 

SCREW JACKS. STURTEVANT BLOWERS. &c. 

J OHN !!>. URQUHART. 46 CortIaDdt S�., If. Y. 

Steam! Steam! 
Qual ity Higher, Price Lower. 

For Strictly Cash, Complete Fixtnres except Stack. 
2-Horse Eureka Boiler and Engine, - $ 1 35 
4- " " " " "  - 2 1 0  
Other sizes at 10 ... prices. Before you buy get our prices. 

I .  W. PAYN E a, SONS, 
Drawel' �6. E I .M I RA ,  N .  Y. 

PLAYS 
DEAFNE •• � HEAD IIDISES CUIEl b)' 

� Peck'. INVISIBLE TU'UL�' EAI CUSHIO S. Whispers heard Comfortab e. 8_ul where all �emedleS UIL, III .. bOOk&; proofs tree. Address ... WSt:Ox, 8118 B ....... 1 . .... Yo.k. 
361 Broadway, New York. --- - -------------------------------

, - -\\-��'" D E RFORATED �ETALS " M I N ING S CREENS, eCLAIlK'S NOISfLFSS .RUBB£R WHEELS. A bQolutely prevents �plinterinJl and wear
inK ot" floor" CRllse.d by 118e of Iron wheel". 

. . 
" �  �:;;:�t��'!·:�1�r�d����iil�8.::::b���!:, 
... tc. Also furniture cast�rs. (�Rta)O!@e free. - c.l.O. 1". (lIar.., Be .. L WI ...... I ........ (l .... 

." ( '-.. -�f r� ()AL ' O R L  S E PARATO R S ,  KEVOLV I N G - '  SHAK ING  S C R E f N j  
,.' !� J I G S  & 5TAM P  BATTER I ES , M ILL I N G , M I N I N G  MACH I N E RY 

� _ _ , . ,j� __ _ HARRINGTON & KI N G  P E R F O RATING � .CH I CAGO .  

N
a
b';.� J?�r���t, tg'!·tr;t3��'}

n
a.:ofpiaY:'�'rii 

be held by the Navy H':partment at the Naval Urdnance 
ProvIng Ground, Annapolis

'll 
Md., or lit snch other place 

�u�a&e 
b
6
e 
f�:�Ig.a�e2eet '::..� fo�?�cE!�

t
�:I::b'¥!��� who intend to furnish armor plates for trial can obtain 

I fU l l  informattonconcerningthe tests by communicatt� 
wltb the Bureau of Urdnance, Navy Dopartment. No
tice of Intention to compete In tbls trIal must be received 
r�.

he Bureau o�?�n�i'::c°l. g�c����oJr�
r
R-��y�o

. 

TOL�n:J:?����:��A�ri��'!�tr::to�?t;��.� J��J:; 9, lROO.-Proposals will be received at this office until 12 
o'clock noOo on 'rueaday, the 1st day of July, ISOO. ful' 
the design. the speciftcatioDs, the complete contitruction 
���t�t�u,:�;.n:�\)i:!�n

t
:Sht;!f:�jBJi�tl:t':;����:!�t� 

Carolina. By an Act of Congress the total . cost of t he 
light-station shall not exceed the sum of SOOO.(lKJ. Spec
Iftcatlons embod

Y
IDIl the reqnlrements of the 8tructur�. 

{�f:;:'� o�E
r
�g�ri��iI�':,
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served to reject any or "II bid! and to waive any defects. 
DAVID B. IfARMONY, Rear-Admiral U. S. N., Chai'"11Uln. 

Barnes' Foot-Power Machinery 
Complete outHts for Actual Worksnop 
Business. A customer S878 : .. Consid
erlnll Its capacity and the accuracy of 
your No . •  Lathe. [ do not see how it 
can be produced at such low cost. 1'he 
velocipede foot-power Is simply ele-
���an� � !4:'�t S���?III. fYMe Wt�::!:i 
as If I had been walkipg around." 
Descriptive Price I,lst �·r ... ; 

W. �'. ,\ JOHN BA.R�1£8 CO., 
1999 RUBY ST .. ROckford. Ill. 

NOTES ON EXPLOSIVES.-A VALU-
able and Interesting paper bv C. Napier Hake. treat.lng 
of the technology of explosives of all kinds. Contained 
In SCIKNTIJJ'IC AMEHICAN SUPPLEMKNT. N o. ,. t S. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

F��- -",� -DIVXNG. APPARATUS -
-- , A N C  F I R E  D E PART M e NT - f r L l 

A M ' f S E  (, S0N ' 4 C  c (, N  fe E , ,T r - '. 

T� S cientific A merican 
PUBLICATIONS FOR 1 890. 

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

State!', Canada, and Mexico are as followlI : 
RATES BY MA IL. 

The Sclentlftc American (weekI,., one year �.oo 
The Scientlftc American 8upplelQent (weekly), one 

year. • . • • • • • • . • 6.00 
The Sclent.lHc American, Spanish Edition (monthly) 

one year. . . • • • • • • • 3.00 
The Scientific American, Architects and Builders 

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

The SClentlftc AmerIcan and Supplement, • '7.00 
The Sclentlftc Amerlclln and Architects and Build-

ers Edition. • 6.00 
The Scientific American, Snpplement, and Archi-

tects snd lIullders Edition. . • . . • 9.00 
PmporU_ Rates for Bfa> MontU. 

This lncllld"" post tille, which we pay. Remit by poRa) 
I)r express money order. or draft to order of 

Mlllff! .. CO .. 361 BreallwaF. ,,_11' y..� 

© 1890 SCIENTIFIC AMERICAN, INC.
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'n.lde l'aRe. each Inllertlon - - - 1:i centa a lIue. 
lIack I'alle, each i n  .. erllon - _ _  .t .UO a line. 

The above are charges per strate hoe-about eililht words per l ine. This notice shows the width of the line, and is set in agate type. En�ravinlls may head. advertisements at the same rate per Rjl8te line. by measure· ment, as the letter press. Advertisements muet be received at publication olllee IL8 early a8 Thursday mornI n,l( to appear tn next iSBue. 
=======-

Wheeling is Belter than Walking. 

Victor Bicycles 
Are Better than A n y  Others. 

Catalogue Free. 
Omman Wheel Co., Makers, 

BOSTON, MAS!!!. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuahle paper. contaInIng 
full practical directions and specifications for the constrnctlon of the fastest and best kinds of Ice Ya.chts of I,he  latesl, most approved forms. Illustrated with en
gravings drawn to scale, showing the form, position, Rnd arran"emeut of all the parts. Contained In SCIEN
TIFIC AMERICAN SUPPLE"ENT, No. 8".!4. Price 10 ceuts. To be had at thIs omce and of all newsdealers. 

NEW KODAKS 

H. W. JOHNS· 

ASBESTOS MATERIALS 
Asbastos Liquid Paints, 

Asbestoa Roofing, 
Asbestoa Millboard. 

Asbestos Steam Paokings, 
Asbestos Plastio Stove Lining. 

Oolors in Oil and Japan, 
Asbestoa Pipe &; BoUer Oovering, 

Asbestos Fire and Water·Proof Sheathing, 

VU LCABESTON. 

SY � � [ u � t  MAl l t � b l t  ! � � �  W� � �� 
• _ , t 

Established 37 years, and at present the 
largest Elevator Works in the world. OTIS 

BROTHERS &. 00. , General Offices, 38 
Park Row, New York Oity, and branch 
offices in nearly every principal city on 
the globe. Elevators for Passengers and 
Freight. They are smooth-rwming, eco
nOmical, and above all SAFE. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of Interesting letters to the editor of the SCIENTIFIC 
��::�tt�°'l.�� ��

s
�'h� Oft t�: �E:�dty,��e ��a�\S, �'li taster than the wind which propels them. lllu8trated with 10 explanatory diagrams. Contained In S{,IENTIFI� 

AMERICAN SUPPLEMENT. No. 214. Price 10 cents. To lie had at this oftlce and from all neWlldealers. 
. - . -.- ...::; - .- .-::- - -- - .. � ;  --- -

" You press the button, 
we do the rest." H. W. JOHNS MFG. CO. , Sole Manufacturere, Addres. JOHN A. ROEBLING'S SONS Manufacturer."J. Trenton, N. J . ,  or 117 Liberty Street. New York. 

S,. Malden Lane, New York. wheels and Rope for conveying power lonll distances. 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Transparent 

Films. 
For sale by all Photo. Stock Dealers. 

TH E EASTMAN COMPA NY, 
SI''I/Il 10}' Cataw(l'lU. ROCHESTER, N. Y. 

THE PHONOGRAPH.-A DETAILED 
description 01 the ne .. and Im�Ved form of the pho-
c:'&.ap

�o�%\�:3t1f:
t 
��J'-1rl'Io

ls
X�E:'Jl� 8 S��: 

MENT, No. 832. PrIce 10 cents. To be bad at tbla omce and from all newsdealers. ' 

SCientifi,c B� Catalogue 
In��o��: ;:��r�Ut'h��n:���lgrfl'��:�t �(�M:tt��' WWf:; mailed tree to any address on application. 

M U N N  &; CO., PRbllshers Scientific American, 
381 BroadwaJ', N ew York. _POP SAFETY VALVE 

WATER RELIEF VALVE 
IIIPROVED STEAM GAGE 

. . STEAM ENGINE INDIOATOR 
Slnllle Dell Chime Whl.tle, and a\l Instruments 

used In conuectlon with Steam, Air and Water. 
SoU Agent. JOT Clark', lMun Rre Hooe. 

NEW YORK. LONDON. 
CROSBY STEAM GAGE & V !L VE CO. ,�.:�:,,!!: 

2 to 40 H. P. 'The MOTOR of '19th CENTURY. i! #.,��, ��:�: 1:: �a:'eN� 'lfoife� 
No Flre l No Steam l No ' Ashes ! 
No Gauges I No En"lneer l A perfectly safe Motor for all places and 
purposes. Ooot oj operation about om 

_ cent an hour to each indicatro hoTse 
__ p01ver. For circulars, etc., address 

... ..... ,. IIeUabWlr, Charter Gas Engine Co. 
81.pUolt" 8a1et,. P. O. Box 148. Sterllnll, Ill. 

,. CU TLE R D E S K 
B E S T  I N  T H E W O R L D .  

A C U T L E R G:o S O N 
• C _ r: � """"' L t �  _ � 

Send for Circular. 

TO BUSINESS MEN 
The value of the SCIENTIII'IC AMERICAN as an advertising medium cannot be overestimated. its circulation 

�o�a;Jb�\��d�r1�t:�e�hi�O t��\�: s�IL:����r 1���� ries, and 18 read in all the prinCipal l iuraries and reading rooms of the world. A business mSD wants something more than to see his advertisement in a. printed newspaper. He wants Circulation. This be has when he 
advertise8 1n the SCIENTU'IC A M E ltlCA N. And do not 
::'tm�h�t::rvg��:�nforsr:����:�:�FCI� �o;: E��C�u:,

8
�\i!� lalectina a list of publication::; in w u tca yuu aeCIde It i8 

tor your interest to advertise. This is frequently done, for the reason tast toe aa-ent gets a larger eommiSSlon from the papers havinK a smull circulati'lD tb.AD is allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of tJr/tt column of this p&II{e, or ad ... dreo M Vl'II N &; CO •• l' u b I l 8 1" 'r8, 
:un II I·oadwav. N ew Y ork , 

Shepard'8 New $60 Screw·Cutting Foot Lathe 
Foot and Power Lathes, Drill Presses, SeroH Saw A t  t a c: hlLents, Chucks, Mandrels, Twi8t D£�j:h!!o�ri ��i�f.ersi!i'iie8 on payment. Send for catalogue of Outfit. 

for Amateurs or A rt1saD8. Address H. I .. S H "PA It D , 

i����I.p- A G E N T. t 34 Enst �d !'Iu'eer, Cincl n n ati, Oblo. 

T H E  B A C K U S  WAT E R  M OTO R. T H E BAC K U S  E X H A U ST FA N.  
With 0" without Governor. Supplies from hydrant pressure the cheapest power known. A Wonderful Air Mover. For Drying all kinds of goods (special Dryers hullt and re-Invaluable for blowing cbllrch orgaus, ruunlng printing presses. sewing machlnes, lathes, saws, 8ults guaranteed). Invalnahle In Bleacherles, Dye Houses, Kat Shops, AcId and Palnt Works, cofl'ee mills, fans. aauSlllfe cutters, elevators, and all machinery requiring light power. No Woolen and Cotton Mill., for removln" steam, dU8t, smok!. hot air, aCId fume8, bad odors, and 

ftrIllg
l 
no fuel, no ashes, no repaIrs, nolseles. and compact. No extra Insurance. Always ready. for ventUatln" Hotels, Laundries, Public Buildings, etc. nigh Spero E1U}i'M ana Fan �. BUpp les from � to 10 H. P. Interchangeable jets and Improved In every detail. Re!iJ'T'enuB '" aU part. oj the rountru. 

Send. fc:r speo1a.J. o1:roula.:rs tc IJ:I::a::El ::e.A.C:ECC'S "" .A.'J:'ElE. �01J:l0E. COo. Ne�a.:rk. N. 'J'_ 

If J'ou are a 
CARP ENTER, 

PATTERNMA K ER, 
MILLWRI GHT, 

and want Flrllt-Clalls 
CA BINETMAKER, 

T C> C> I... S 
Send 8 cent. In stamps for our Woodworkers' TOO? CataIOllue No. 12, 200 p8l<es, 700 illustrations, The most complete catalolilue of these ttoods ever issued.. 
CHAS. A. S T R E L l N O E R  '" CO., Detroit, Mich. 

Rolls Pulverizer BIm:!� ,!lN�r.!'�� c��S:r .ID'�leSS, 
from the machine •• The best 'Ore Granulator for leaching and concentration. 

MANUFACTURE .ALSO 
Gates Rock and D,re Breakers 

• Address for Catalosues 
GATES IRON WORK[i\, 

:iO C !'io. Clinton Sf . . C ilicallo. 

OTTO lAS ENIINES.  
Over !I:i,OOU Sold. 

Horizontal . . . . .  Otto . . . Gas Engines. Vertlcal. . . . . , . . .  Otto . • . •  Gas Engines. Twin Cylinder • .  Otto . . . . Gu Engines. 
Combined . . . • . . .  Otto . .  t �"3 ��:.

s 

Combined • . . • . . .  Otto . . t �"3 �':::�s 
OTTO GAS ENGINE  WORKS, 

CRIC.l90, PRIL.lDELPRI.l. 

I�!r�:To°c�':���'Wo��rn�ll�j�f Yf�v:�rl�J�
o
::'r� New York AllencJ', 

���18r����I� l??�E
o
E
u
J

,
:

r
�.r.��s

F::l�:·St.�w.'¥�8. 
t �  VelieI' Street. 

. ON GAS ENGINES. - A  VALUABLE ICE-BOATS - THEIR CONSTRUCTION paper by E.  Delamare-Debouttevllle, touohlng upon the 
and JII8DIIIIement. With worlrlng drawings dptaa.. and history of IrBS motors In general. and describing In de
directions In full. Four engravlngs. shoWiii" mode of tall the " Simplex "  erudne Invented by the author and 
con8tructlon. Views of the two fastest Ice-sall1J!g boats Mr. l\Ialaudln. With 23 l\guI"es. Contained In i3<lIENTII'IO 
w.�. onC�:���fnrlSgE':T'rt.��rA..�r;?o.A�· 1!8��� �:aRI��:' s.pt€=:li����li .. �'Ad JJ:'a\l�:'� 
IIENT, 1. The same nnmber also contains the rules and dealers. 
regulations for the formatIon of Ice-boat clnbs, the aaJl, --------------------lug and management of Ice-boats. Price 10 cents. 

PAT E N TS !  
M ESSRS. MUNN & CO., In connection with the publication of the SCIKNTIFIC' AMERICAN. continue to examine improvements, and to act as Soltcitors of Patents 

for Inventor£!:. 
In thIs line of business they have had Jort1l-<Jne 1/fflr,' 

�<\. and now have unequaled Jacilitw. for the preparation of Patent Drawings, �peciflcutton8, and the prosecution of Applications for Patent. In the United 
States, Canada. and 1<'orelliin ·CoUlltries. Messrs. M unn & 
�gr ��g::,tf!�!l'.��ef::J'::.a�����!i:rir:.t�;J'W,:_t��: 

VAK DUZEB 
CAS ENCI NE 

N O  BOI LER.  N O  COAL. 
N O  E N G I N E E R. 

Eget'f'{l, WATER RENt 
01' INSURANCE. 

IN8TANTLY 8TARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL 
for description and prices. 

Van Duzen Bas Engine CO,. 
68 E. 2nd 8t., CINCINNATI, O. 

ON UNIVERSAL MILLS FOR THE 
ROlling of Glrders.-A valuable paper hy Hngo <;a.ck, 

rl���IMt\:': ��:. o����.Trn
o
Jc����:�tetM"::i: 

ICAN SUPPLF.l\[E�T. No. "",. Price 10 cents. To be 
had at thIs omce and from all newsdealers. 

T ' '. h F ' " , M E P  B R A " S  M Fr r  H l · . IJ \.... U 
;J .  .! N ,  j '  .. I, • f: C"  
� "' I � ,' v t '  � � � I . ;"' _ �I [" C:  
� '"' - . � t ) ' :J. T �  � \. l, � .'lr :... � �  

8 R � " - - . ... : p  B n = � ; H  ,JI � I � f  J 

TIB AMBnI�AI DBLL TBLBP!�IB ��. 
95 M I LK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th, 1876, No. 174,(65, and January 30th, 
1877, No. 186,787. 

The transmi88ion of Speech by all known 
forms of Electric Speakin g Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use. and all the consequencee 
thereof. and liable to suit  thprefor. 

on Infringement" of Patents. All business Intrusted to them i8 dOD.e wi�h special care and promptnes8. on very 
reasonable terms. 

A pamphlet sent free of charlle, on application, con
talnln" full InfOMnstlon about Patents and how to procnre . them ; directions concerning Labels. Copyrillhts, 

After bei ng on the Market Fou r Yea rs 
ft��%tr.are:;�!S�:;,�

e���r:, ��f[��I!�!\�n�� �:: 
tAMlt8, etc. 

We also send; Jru oj chaTge, a SynoP81s of Forell'D Paterot Laws, showln" the cost and method of 8ecurlllK patents In all the principal countries of the world. MVNN & CO., Solicitor. 0" Patent., 
361 Broadway, New York. 

BRANCH OFFlCES.-No. 6'.12 and 624 F Street, Pa
OIklllllldtllV, Deal' 7th Street, W8lIblllKtoll, D, C. 

The " AC M E " Sti l i Leads ! 
Sizes One. Two, Three. and Four Hone Power. Arranf,ed for either NATURAL GA8 or Kerosene 011 1I�:r f':.';"::"��� �.J:g ��ra=fc':3:'" re:..o: 

p:
nt of the 011 lire. 

ROCHESTER MACHINE TOOL WOW, BroWD', Race, ROCHESTER, N, Y. 

1J PATENT 

p!�n�rC;!,ce�! LI��!!.I;��� lb .  
pressure. Send for Lists. BARROWS·SA VERY CO., LImited. S. Front & Reed Streets, Philadelphia. Pa. 

lNV ENTORS and others deslrin" new articles manufactured and Introduced. address P. O. Box 86. Cleveland, O. 

EVANS FRICTION CONE  CO. 

PATENTED. 
FRICTIONAL GEARING for REGULA T· 

ING and CHA.NGING SPEED 

of all MA.CH INER Y. 

Th
e 

�l:1r� I� t��l�mer��r e:l��t';�rI�:,h!�';, I'un. 
PROMPT, E F FICIENT. n lld NIIlS ELE",S. 

Address. S:S Water Street, Do.ton, M n u. 

PRINTING INKS. 
THE .. Sclentitlc American " i@ printed with CHAS. 

JmJro JOHNSON '" CO. '8 INK. TeIItb IIDd I.om
bard StlI .. Phila . •  and 47 Rose St., opp. Doane St., N. Y, 

© 1890 SCIENTIFIC AMERICAN, INC.




