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The mechanism of breathing may be effected by meroe and unfortified towns of an enemy ; "  adding that 
two separate and distinct sorts of nerves and muscles. though it does not regard this opinion as final, there 
The upper portion of the body, including the ribsand is mUflh truth in it. The construction of the .Japanese 
thorax generally, may expand, and thereby draw air light-armored cruiser Naniwah'kan, the Esmeralda for 
into the lungs. This is termed costal breathing, liter- Chili, and a similar craft for Brazil, may be said to 
ally rib breathing. On the other hand, the m uscles of mark a distinct epoch and turning point in naval de­
the abdomen may come into pl'hy, and by depressing signing. In the performances of· these craft is reali zed 
the diaphragm, may th us increase the chest cavity . . the hopes so often expressed by cool-headed naval au­
In this type, termed abdominal or diaphragmatic thorities. With speeds nearly equal to the fastest 
breathing, the muscles of the upper part of the body merchant ships afloat. such craft, on occasion, might 
remain inactive. Boerhaave, in 1744, observed a radi- instantly become masters of the sea. Though pygmies 
cal difference in male and female breathing. The when compared in armor and battery to the monster 
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costal breathing, and so as to develop the latter highly. circle. 

Is a distinct paper from tbe SCIENTIFIC AMRRICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages. uniform in size 
with SCIEN'I'lFIC AMERICAN. Term. of .ub.crlptlon for SUPPLBMENT . 
$5.00 a year. for U. S. and Canada. $6.00 a year to foreign countries belong. 
Ing to the Postal Union. Single copie •• IU cents. Sold by all newsdealers 
tbrougbout tbe country. 

(Jombloed Rates.-'l·be SCIENTIFIC AMBRICAN and SUPPLBMBNT 
will be sent for one year. to any address in U. S. or Canada, on receipt of 
_ dolIa .... 

The safest way to remit is by draft, postal order. express money order, or 
registered letter. 

AU8U'alla and New Zealand.-The SCIENTIFIC AMERICAN and 
SUPPLEMENT will be sent for a little over one year on recelpt of £2 cur .. 
j:f1i\hQ&'JqllV}1�''!L<l'8�.e�, =unuwo' .. ____ '" _ _  .. __ _ 

Dr. Mays subjected a number of Indian women to ex- When our new steel cruisers, the Dolphin, Atlanta, 
aminatioD.. He used a modification of Paul Bert's Boston, and Chicago, are compared with these admir· 
pneumograph. By this apparatus a trace indicative able vessels, it is hard to understand how their design­
of the extent of chest and of abdominal movement was ers could have made so fatal an error. Here we have 
produced so as to show in graphic form the relative four slow and unarmored ships. or, in other words, 
proportions of the two types of breathing in the same ships that can neither fight nor run away. Take the 
subject. The result was that he found the majority Chicago, th e largest, and designed to be the fastest of 
of Indian women to breathe almost entirely with the the four. O n  her way from Chester, last week, she did 
diaph ragm. Their pneumograph tracings corresponded not make quite 13 knots, though her engines had been 
closely with those of white men. As the Indian women working at the dock for several weeks. Of cOUl'se. she 
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The most curious conclusion, however, is the possi- more than this, and even supposing she eventually logs 
ble influence of corsets on consumption. Admitting "15 knots at sea." as is laid down in the contract. how 
that they are the cause of costal breathing, and ac- could she hope to catch any of that great fleet of fast 
cepting the theory that costal breathing is a corrective steamers that dot the seas ? Like her sister ships, she is 
of consumption, a plea for these articles of attire Is unarmored, for a skin of steel is no armor at all. an d 
at once established as preventives of the dreaded hence how could she defend herself with her eight inch 
malady. The possibility of this beneflt is increased guns against the armored modern ship with its power­
by the considAration that men are. on the whole, ful battery ? So far as harbor defense is concerned, she 
more subject to it than women, and that Indians would be of no value, because. if she cannot defend 
seem peculiarly its subjects. Yet the case is far froIlL herself from assault on the high seas, she could not do 
proved, and it wonld be rash to consider the corset so inclosed in a harbor. It seems evident that the de­
side of the question as proved. Admitting even that signers of these craft, in attempting to get the good 
corsets diminish consumption, the account against qualities of both the big flghting ship and the light 
them, when used inj udiciously, must be regarded as far cruiser, have signally failed because they have got 

American Association for. the Inventions. index of . . . . . . . . . • • • . . .  11 
Advancement of Science...... (; Inventions. miscellaneous .... . . . . . 10 

AW
����7�* .. �?��� .. ?� .. ����?��: 5 1�

e
c�: 3��:,

t
r�;�o�e��:::::-: : : : : :: g 

from balanced by any good of this sort that may be neither. 
attri buted to them. 

�gg��
s
a:3':ubft�����ri�

n
.!�::::::::: 18 �:��I, ��'i.-c;��r

·
Blow:::::::::�·::.::: � ... 4 • • .. 

�.iye�.and p�rrni'\··i"iilii····· 10 �ot�. andg"er\e·· ··r· .. ·······
• 

11 
OUR SLOW NEW NAVY. n

frOm���":'�.�. �� .. �.� . .. ��.�� 8 P��tg��:�h!g�o��·�.'. �����:��. a . . C
C:�p

C
�t
u
:�d

ng
W· 
i
ea
mP

b
r
e
o
r
v�;ri

p
· ·
.
· ·
c
·
om

··: 4 Photograph. in the National Paak 6 Nav'll authorIties have dIffered as to the most effici-tl Pitman or pump rod. Improved'.. 4 t t f d '  0 'd ' . 
blned·................. ... . . . . . .. 4 Pump. \lIter pres •. Improved·..... 8 , en ype 0 armore crUIser. ne Sl e Inchnes toward 

Cattle. Dutoh belted· . . ............ 8 Refngerator. water cooler . .. ..... 71 t h' ·th h 'd d d b t C
co
bWo

':i
a
.elf

o
-':te

o
':.t�

u
at
n
i
.
n,fu��ri�

I
'.i�g* 

.. 
4

5 
SibleyCollege.Cor!'eIl Unlversity. n-.ons er S IPS, WI eavy Sl es an pon erous a -

� " . enlargement of .. . . ............. 9· t · h' h b f th . '1 l' . d d CorresPOndence .................... 7 8leep. nol.e. to promote . .......... 7 1 erieS. W Ie, ecause o eunecessarl y Imlte spee • 

�'J,';,":;
a
a��

c
������;��.;e:·;;.hai 2 ��:::.·i:,�';Ie

t
�:tJ����.�:.��::::: � are little more than floating batteries, while the other 

Ex���N,;:����.\i���'ifns��::
·
::: f ��i�ti���e��:�i�l;�fii.:::::: ·.i ·

. �. has strenuously set forth the merits of light-armored, 
����·I::i�.g*maniiiactiire

·
Of:::::: � ����e�::�e���t�fIing::·:::::.::::: � swift-footed commerce destroyers, carrying from one to 

N.��.itt,��.d,!��aJ��u,:&i::::::::::: 18 V:�Ci l}.:,.�ye.
·
:::.::·:.::::::·:::::.i: � three heavy gnns. Up to quite a recent period, those 

TABLE OF CONTENTS OF 

SCIENTIFIC AMER ICAN SUPPLEMENT 
N'e>. aoo. 

For Ihe Week Ending July i, 188'2'. 

favoring the first mentioned type were in the ascend· 
ency in England. or, if not the most numerous, pos­
sessed at least the most power; for as recently as last 
autumn, contracts were given out for t.wo new big 
ships-the Nile and Trafalgar. .Just now there seems 
to be a decided change of views on this subject; the 
naval staff and the military press protesting loudly 
against any further waste of money and time on ships 
that cannot overhaul a merchant steamer of even ordi-

Price 10 cents. For sale by all newsdealers. nary speed on t,he high seas, and when they approach 
PAOB I the coast are likely, because .of their sluggishness, to 
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While sitting, one summer day, at the side of the 
house on a platform which served as a piazza, but was 
roofed only by the branches of two large trees. some­
thing dropped upon my head and rolled into iny lap, 
when I saw a large white bodied spider in the clutches 
of a small wasp. Hastily brushing th ese unceremoni­
ous visitors on to the floor, I watched to see if the wasp 
would succeed in flying away with his huge enemy. 
After a struggle the spider lay quiet, and the wasp rllln 
around, seizing first one part, then another. but finally 
went away, as I supposed. for help. In about a quar­
ter of an hour he returned, still alone, and began try­
ing again,  as I thought, to find some place by wh ich 
he could seize the round body and carry it away. 
Again he departed without his spider. This time I 
watched him and saw him disappear at the edge of the 
lawn, under a pear tree, and. following. found him, 
after some searching. diligently at work with another 
wasp enlarging a hole in the ground, having already 
thrown out quite a little mound of earth. I was sur­
prised, for I did not then know that any kind of w asp 
lived in the ground. 

I returned to the piazza, and soon, when the wasp 
came back, I was convinced, by more careful watching, 
that he was measuring each part of the spider's body 
instead of trying to get hold of it. The antennre 
seemed to be the organs mostly employed in this ope­
ration. When he went home again, I was before him, 
and saw him meet his co·worker, put his head close to 
his, and evidently informed him that the doorway was 
not yet big enough, for they fell busily at work en­
larging it. Then more measuring, more digging. until, 
after three long hours, he returned, this time with his 
friend. and they carried away their prey and bestowed 
it in their underground home. 

Question for studious Agassizites': How many kinds 
of wasps are there, and how many have adopted the 
metric system ?-The Owl. 

• •••• 
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JULY 2, 1887. J 
PHOTOGRAPHIC NOTES. 

Directions and Formulas for the Development of Dry 
Plates. -Mr. G. Cramer, of St. Louis, Mo., one of the 
pioneers in the manufacture of gelatino-bromide plates, 
has recently issued the following practical formulas 
and directions, which we quote in full : 

Bear in mind that very rapid plates are sensitive to 
light of any color. The safest light is a combination of 
ruby and yellow, j ust strong enough to enable you to 
judge of intensity of negative and progress of develop· 
ment, and the plate should not be held close to the light 
for examination for more than a few seconds. 

The following combinations make a safe light: 
Orange colored paper with ruby glass. 
Orange glass with cherry fabric. 
Ruby glass with canary fabric. 
Orange and ruby glass combined with ground glass. 
Green is not as non-actinic as ruby and yellow com-

bined, and it has furthermore the disadvantage that 
with it the intensity of negative cannot be j udged as 
well as with the ruby light. 

To make sure your light is safe, make the following 
test : 

Cover one-half of a "lightning " plate with opaque 
paper and expose it to the light for about two minutes, 
at the distance generally observed while developing. 
Develop, and if the unprotected part of the plate 
shows fog, screen the light wit.h additional paper or 
fabric until it is found perfectly safe. 

For a developer of good keeping qualities, and whieh 
can be used repeatedly, prepare the following solu-
tions: 

No. 1. Alkaline Solution . .  
Water . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... . . . . . . .  60 ounces. 
Sulphite of soda crystals. .  .. . .. . .. .. .. .. .. .. .. . .. . 4 

Four ounces sulphite of soda crystal are equal to 
about two ounces of sulphite granular. The crystals 
can be more easily obtained in sufficient purity than 
the granular, and are therefore preferred. 

Yellow prussiate of potass........ . . . . . . .. . .  . .. . .  2 ounces. 
Carbonate of soda crystals (ssl "oda) .. . . . . . . ..... . 1 ounce. 

Put the ingredients into a wide mouth bottle, cork 
well, and let them dissolve. Keep also the sulphite of 
Boda in well stoppered bottles, as contact. with air will 
decompose the sulphite and render it. worthless. 

No. 2. Pyro Solution. 
Distilled or ice water.. ........ ..... .. . . . . . .... 6 ounces. 
Sulphuric acid.. .... .... ...................... .. 10 minims. 
Pyrogallic acid. ............ ...... .... ........... 1 ounce. 

Do not prepare too large a quantity of the pyro solu­
tion, as it will in time become discolored and unfit for 
use. 

No. 3. Bromide Sol'l1.tion. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 ounces. 
Bromide of potassium.... . . . . . . . . .. .............. 1 ounce. 

DEVELOPER. 
Sufficient quantity for half a day's work may be 

mixed at one time, in the following proportions: 
To 8 ounces alkaline solution add from 2 to 4 drachms 

pyro solution. 
Pour enough of this solution into a pouring bottle to 

well cover t.he plate, and add to this a few drops of 
bromide solution (say about 15 minims to 8 ounces 
developer), to prevent any slight haziness which is apt 
to be produced by fresh developer. 

Several plates can be developed in succession in the 
!Same solution with good results. When it becomes ex­
hausted and works too slow, pour it away, excepting 
about an ounce, which is to be added to eight ounces 
of new developer for the same purpose for which the 
bromide solution was used in the beginning. During 
cool weather an addition of bromide or old developer 
is not necessary, and the developer should be kept at 
about 70 degrees Fahrenheit. 

Some emulsions require more pyro than others to ob­
tain the proper amount of intensity. Three drachms 
will be found an average. 

Do not use a stronger alkaline solution than given 
above, as a very sensitive plate will be injured by too 
powerful a developer. 

If carbonate of potassium or dried carbonate of soda 
is used, note that one-half ounce of either is equal in 
strength to one ounce carbonate of soda crystals. 

The yellow prussiate of potassium is added to give 
body and brilliancy to the negative, the sulphite of 
soda to prevent yellow color of negative and to preserve 
the developer. 

If the shadows do not remain clear, add to 8 ounces 
of developer from 20 to 40 minims of bromide solution 
(No. 3). 

Jtitntifit l-mtritan. 
For drop shutter or instantaneous work, the last 

mentioned treatment is recommended. 
Before fixing it is well to flow the plate with saturated 

solution of alum. Do not return solution to bottle, but 
throw off, then rinse and fix. 

After fixing, place the negative in dish containing 
alum solution, to harden the film, then wash tho­
roughly. 

THE PRINCIPAL CAUSES OF FAILURE. 
1. Overexposure. 
2. Use of too much sal soda or carbonate of potassium 

in the developer. 
3. Use of impure sulphite of soda, or such as is too 

old and decomposed by contact with air. 
. 

4. Introduction of impurities into d eveloper. 
5. Traces of white light entering camera, tablet, or 

dark room through holes in wall, underneath or on side 
of door, etc. 

6. Exposing plates to white light while fixing, or 
before they are thoroughly fixed-this will never do 
with my "lightning" plates. 

7. Use of too strong light for developing, whether the 
light is green, yellow, or red. 

We commend the above directions for their brevity, 
and also for their usefulness to a beginner. It fre­
quently happens that some unobserved minute leak of 
light in the camera front or camera bellows will be 
sufficient to ruin a sensitive plate which is perfectly 
good and clear. 

In. th-o- "ba.kin.s o£ ;r.I.�bU/:n.Q�O ...,....::<.0......-0, .......... 1.. __ ..... ...1-_ 
camera and lens is exposed to strong sunlight, it is ad­
visable to cover the camera bellows with the focusing 
cloth, and also to protect the plate holder in the same 
way. The diaphragm slit in the lens tube should be 
covered by a broad rubber band, or it may be protected 
by tying the pocket handkerchief around the tube. 

An excellent plan of testing the light-tight qualities 
of a plate holder is to remove the lens board and look 
through the aperture, having the head protected by 
the focusing cloth. With the slide end of the holder 
facing a strong light, upon drawing out the slide, any 
leakage will be easily observed. If  the valve in the 
holder does not close tightly, by reason of defective 
springs, or the warping of its different portions, a con­
stant pencil or pencils of white light will be seen to 
!;tream in sideways across the face of a plate. 

Plate holders should be carefully tested for these de­
fects, at frequent intervals, if good, clear work is desired. 
In two or three instances we have found camera bel­
lows which were supposed to be absolutely light-tight, 
when held in clear sunlight, to admit. white light as if 
it was coming through an extremely fine sieve. The 
use of yellow prussiate of potash in the developer, as 
advised above, is really not necessary, it having been 
discontinued by the originator, Mr. H. J. Newton. 
Better effect is obtained by using equal quantities of 
carbonate of potassium and carbonate of soda. 

Photographs of Liglttning.-As the season of thunder 
storms is now at hand, an effort is  being made by the 
Royal Meteorological Society of London to secure aB 
many photographs of lightning as possible, in order 
that the peculiarities shown in the various phases of a 
lightning flash may be scientifically studied. 

We would suggest a similar course be pursued by the 
U. S. signal service, and recommend that all its ob­
servers, scattered over the country, be supplied with 
£!uitable photographic apparatus, not only for photo­
graphing lightning, but also other meteorological phe­
nomena, such as approaching cyclones, and the num­
erous peculiar cloud effects often observed. 

The following are the instructions issued by the 
Royal Society: " It is desired to obtain photographs of 
flashes of lightning, and the council will esteem it a 
favor, first, if any one will send to the secretary copies 
of photographs of flashes of lightning that may have 
been already taken, and second if the reader will en· 
deavor to procure such photographs himself, or in· 
terest others in the work. 

" No particular difficulties are presented, and all that 
is required is to employ a rapid plate and a rectilinear 
lens with full aperture, leaving it uncovered at night 
during a thunderstorm, for a short time, in the direc­
tion of its probable approach. The ground glass of 
the camera should be set at the equivalent focus of the 
lens, or for objects at least 200 feet away. After the 
development of the plate, flashes of lightning will be 
found in some.cases to have been impressed upon the 
plate, the only uncertainty being whether any par­
ticular flash will happen to fall within the fi eld of view 

"It is hoped·many amateurs and professional photo­
graphers will take up this interesting branch of the 
art. We shall be happy to receive copies of such pho­

If more intensity is desired, add a little more pyro tographs, with particulars as to the time of night, also 
than usual, and be sure to carry the development far lens, stop, plate, and neveloper used. 
enough. " The address of the assistant secretary of the Royal 

Plates condemned as foggy or too rapid and lacking 
intensity will generally work perfect and clear with a 
small dose of bromide solution. 

To correct overexposure, add bromide solution and a Society is William Marriott, 30 Great George Street, 
little more pyro to the developer. Westminster, London, S. W. , England. " 

An underexposed plate can be improved by diluting ••• I • 
developer with water, or after developing by transfer- WHEN the next decennial census is taken, three years 
ring the plate, without draining, from the developer to hence, it is computed that New York City will have a 
a dish containing water enough to well cover the plate I popUlation of two millions and Brooklyn of one million. 
and leaving it there for some time, well pl'Qtel.ltQd That fact alone assures a pretty Bteady gggm tg every 
agalnt>t all light, before rinsin� and fbinS. . �lIlifi'im",te bu.lne .... hureabout •• 

3 
Many Items of' Interest. 

Edwin Clark says, in the Architect (London), that 
whenever space is crossed by any kind of structure in­
ducing no lateral thrust on the abutments-that is, in 
all beams or tubes, whether round, oval, rectangular, 
or of whatever form, as also in all trussed roofs, trellis 
bridges, bowstring arches, etc. -the transverse strength 
of structures of similar section, but otherwise of �ny 
magnitude, is directly as their sectional area and depth, 
and inversely as their length.. We have been careful to 
observe that this is founded on the assumption of all 
these structures being of sU0h dimensions as to preserve 
their form, and to fail by actual crushing or extension, 
and not by distortion. E ven in the case of structures 
in which the horizontal thru�t is resisted by the abut­
ments, as in suspension bridges and arches, this princi­
ple is practically available with a little modification. 
In fact, there can be no change in the direction of the 
vertical force at the supports without the intervention 
of a lever; and in the case of all these structures, this 
force at each end of the beam is transferred into horizon­
tal strain at the center by an act of leverage, one arm 
being al ways the semi-length of the beam, and the other 
some fraction of the depth, which must in similar sec­
tions vary directly with the depth. 

Cut flowers may be preserved fresh, it is said, for a 
long time in the following manner : Get a glass shade 
and place it on a non-porous vessel to form a stand; 
nnt. UT�t.Ar 'lV)nnii tho h�.';"_ • .." ....... J-...-,","�"", .. 1-. . ..... �1-.� �_ �!_ 

tight, then procure fresh cut blossoms, put them in 
water immediately, drop into the water in which the 
flowers are placed a small quantity of spirit of chloro­
form, and place the shade over them at once. The 
flowers thus treated, some writer says, will keep fresh 
for months, but one should hardly expect they would 
be in a very fresh condition after their four weeks' con­
finement, but the new preserving process is worth try­
ing. Care should be taken to have all in readiness. 
As soon as the chloroform is put in, place the shade 
over them, and water al ways kept round the bottom. 
A large soup plate would do for this. 

The Millers' Review says: The tem pering of mill picks 
is more a matter of care and observation than any 
special material used in the process. More picks are 
spoiled by burning or overheating the corners than by 
any other part of their manufacture. A slow fire and 
heating back from the point is an essential feature. 
Do not draw the edge thin. Leave it a little blunt 
and grind for the proper edge. Heat to a cherry red, 
no more at the corners than in the middle. Dip in 
clear water, and draw the temper to a full straw color. 
Brighten the edge surface on a grindstone or with em­
ery paper before tempering. 

Cheap postage with Mexico (as cheap as with Can­
ada) comes into force on and after July 1, and a prac­
tical reciprocity treaty, applying to imports and ex­
ports through the mails in packages not weighing more 
than four and a half pounds. 

Mr. J. S.  Jeans, in his history of steel , say" from first 
to last Mr. Bessemer's patents have bronght him royal­
ties to the value of £1,057,000, more than $5,000,000, 
this country paying him a large portion of it. Nor is 
this all. Mr. Jeans, speaking of the immense profits 
of the firm of which Mr. Bessemer was a member, says 
that on the expiration of the fourteen years' term of 
partnership of this firm, the works, which had been 
greatly increased from time to time, entirely out of the 
revenues, were sold by private contract for exactly 
twenty-four times the amount of the whole subscribed 
capital, notwithstanding that the firm had divided in 
profits during the partnership a sum equal to fifty­
seven times the gross capital, EO that by the mere com­
mercial working of the process, apart from the patent, 
each of the five partners retired, after fourteen years, 
from the Sheffield works with eighty-one times the 
amount of his subscribed capital, or an average of 
nearly cent per cent for every two months-a result 
probably unprecedented in the annals of commerce. 

It is a settled fact t.hat a patentee is i nvariably en­
titled to "fair equivalents. " The use of the words" or 
equivalent " in a claim does, therefore, not enlarge its 
scope, and its use is not allowable unless the equiva­
lent or equivalents are specified. This was Commis­
sioner of Patents Mont.gomery's decision in a case 
which came before him last April. 

... , � .. 
A New Unit of' Time. 

M. Lippmann, the well known savant, has recently 
proposed to the French Academy of Sciences the sub­
stitution of a new unit of time for the ordinary second, 
which he regards as an arbitrary and variable unit. 
The unit proposed would be an electrical resistance 
which can be shown to represent an interval of time­
the resistance, say, of a cube of mercury. M. Lipp­
mann gives a method of practically determining the 
unit by means of an artificial resistance and condenser 
-apparatus which he considers likely to be more con­
IIta.nt tlw.n the liit ... �d, ... rd, QlQck. 
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AN IMPROVED PITMAN OR PtTMP ROD. 
The device herewith illustrated, which has been pat­

ented by Mr. John Fay Loomis, of Shelby, Iowa, is de· 
signed to render the pitman or pump rod used with a 
windmill or for similar purposes elastic in the direc­
tion of its length. This is effected by the interposition 
of a U·shaped spring, or elastic cushion, between t wo 
sections of the pump rod, the different holes shown in 
the arms of the spring giving a greater or less range of 
spring movement, according as the sections are ad­
justed in the holes closer to or farther from the bend 
of the spring. At the side is a guide rod,' arranged in 
offsets near the ends of the pump rod sections where 
the spring is inserted, to preserve the alignment of the 
sections. One of our illustrations shows the invention 

LOOMIS' PITMAN OR PUMP ROD. 

as applied to a pump, and the other is an enlarged de­
tail view. This device is calculated to take up exces­
sh'e strain and jar, and also to cause a shorter stroke 
for the pump piston in proportion to the increased 
speed of the wheel, thus rendering the pump m('re uni­
form in its action. 

AN IMPROVED UNIVERSAL PANTOGRAPH. 

The invention herewith illustrated provides a panto­
graph which will not only copy, enlarge, and reduce 
drawings, but is also adjustable for reversing them 
and for caricaturing. The arrangement of the pivoted 
bars and the series of holes therein will be readily 

1 

2 

4" � i �,- • r 
��,.��. ::\. 

RICHE'S PANTOGRAPH. 

understood from the illustration, as well as the purpose 
of the central longitudinal bar and its slides, a cross 
sectional view in Fig. 2 showing the groove in the cen­
tral bar in which the slides move. 

To copy an engraving, the arms are balanced as 
shown in the picture, their motion being limited by 
the stationary pivot shown at the lower end of the cen­
tral longitudinal bar. A tracing point in one arm of 
the pantograph is then carried by the hand over the 
details of the picture, which are reproduced by the 
pencil carried by another arm. Enlargements and re­
ductions are effected by placing further in or out, in 
the holes shown, the bolts pivotally connecting the 
cross arms, thus increasing the leverage of either the 
pencil or the tracing point. When it is desired to use 
the pantograph in caricatul'ing, the connection be­
tween the bars is made unsymmetrical, so as to either 
elongate or otherwise distort the picture being copied. 
In employing the pantograph for reversing, pivotal 
screws are inserted in both slides, and the slides them­
selves left free to move in the central longitudinal slot. 
Lines then drawn pa.rallel with the central bar, and by 
the sliding of the pantograph therein, will be made by 
the movement of the entire pantograph, and will be 
parallel, but when drawn at right angles to the bar 
they will be formed in opposite directions on its oppo­
site sides, reversing the picture. Thus a face looking 

J cieutific jtueriClU. 
toward the right in the original can be made looking 
toward the left in the copy, and all of the lines drawn 
by the instrument when so adjusted will be reversed. 

This invention has been patented by Lieut. Charles 
S. Rich�, U. S.  Corps of Engineers, Willet's Point, L. 
1., N. Y. 

A Ne-w Alloy. 

A new alloy has been discovered by Herr Reith, of 
Bockenheim, which is said to practically resist the at­
tack of most acids and alkaline solutions. Its compo­
sition is as follows : Copper, 15 parts; tin, 2' 34 parts; 
lead, 1'82 part ; antimony, 1 part. This alloy is, there-

I 
fore a bronze with the addition of lead and antimony. 
The inventor claims that it can be very advantageously 
used in the laburatory to replace vessels or fittings of 
ebonite, vulcanite, or porcelain . 

• •••• 

A REVOLVING SELF-VENTILATING CHURN. 

A churn which automatically effects a practically 
perfect ventilation of the churn body when in opera­
tion, and is designed to closely regulate the tempera­
ture of the air supplied, is shown in the accompany­
ing illustration, the apparatus having been patented 
by Mr. Robert C. Boekler, of Mankato, Minn. The 
churn body is preferably slightly oval, and on the side 
carrying the operating crank handle it is journaled, by 
a shouldered shaft or gudgeon, fixed to a plate secured 
t.n tho "i,-lo "I t.ho hndv. b".vinQ' ... hPJl.ring in ... . short. 
standard, the bottom portion only of which is seen in 
the illustration. The opposite journal, being the one 
fully shown in the picture, is a double pipe or tube, 
one within another, a metal plate fixed to the body 
giving a good bearing, and the plate having a suita ble 
collar and gland to form a stuffing box, by which the 
escape of any liquid from the churn may be prevented. 
The inner pipe is open at its inner end to the interior 
of the churn body, and at its outer end is connected 
hy a short flexible tube to the discharge passage of 
an air pump, secured near the top of the standard, 
and operated from the shaft journaled therein as the 
churn is revolved. The pipe supplying air to the 
pump is laid in a coil in a tub or suitable receptacle 
in which ice may be placed, so that the air will be 
cooled in passing through the pipe, its outer end 
terminating in a rose nozzle or strainer, to prevent 
the passage of insects or dust with the air drawn in. 
When churning is to be done indoors in cold weath�r, 
this air-cuoling apparatus will not be needed; but the 
pipe leading thereto may be disconnected, and its 
open end led to the outer air through a suitable open­
ing in door or window. This air-supplying pipe may 
also be used, on :disconnecting it from the air pump, 
for introducing water to the interior of the churn 
without removing the cover. The outer portion of 
the double pipe forming the journal is for the egress 
of the air thus forced in, after it has performed its 
mission of abstracting the gases and animal heat from 
the cream being agitated within the churn body, and 
thoroughly aerating the same. The inner end of this 
pipe is fitted with a cap of conical crimped form, 
adapted to prevent the passage of drip liquid into the 
tube, and its outer end is bent over at the top, and 
fitted with a rose head to prevent the passage of flies 
or other insects to the inside of the churn. The 
shorter of the two standards on which the churn body 
is journaled is hinged to the base, to allow the churn 
body to be readily removed, and the cover, which is 
firmly clamped dowu with cross pieces, is fitted with 
a glass, to allow of the ready inspection of the con­
tents of the churn body. 

The inventor who has devised this apparatus was 
led thereto by his experience as a cooper in making 
churns for farmers. Where large, old fashioned, 
dasher churns were called for, it would be with the 
direction that the hole in the lid be made considera­
bly larger than the handle, that air might thus be 
carried in and out of the churn. This is considered 
an essential to the making of good butter, no less than 
for expediting the process, and the inventor has sought 
to fully supply this want in reTolving churns. 

BOEKLER'S IMPROVED CHURN. 

[JULY 2, 1887. 
AN IMPROVED CAR COUPLING. 

The invention herewith illustrated presents a device 
by which cars will be automatically coupled on com­
ing together, thus relieving trainmen from the dan­
gerous work of going between the cars for this purpose. 
The chambered head of the drawbar has the usual 
vertical aperture, and within the chamber is a follower 
having its head beveled or cut away on the lower part, 
a spring being placed between this head and the rear 

SELF'S CAR COUPLING. 

wall of the chamber. The pin is cut away at
'
its lower 

end to form a shoulder, and has a lug projecting later­
ally from one side in position to rest upon the top of 
the drawba.r when the pin is withdrawn from the 
coupling link, as shown in the sectional view to the 
left, the view at the right hand of the picture showing 
in full and dotted lines all the parts in coupled posi­
tion. The coupling pin has a T-shaped head, which 
rests in a transverse notch of the draw bar covering, 
preventing the pin from turning when the cars are 
coupled. When the link enters the chambered head 
of the drawbar, it pushes back the follower and re­
leases the pin, which drops and effects the coupling, 
the uncoupling being effected by withdrawing the pin 
by means of a rod extending to the top of the car. The 

ALLYN'S CARPET AND WEATHER STRIP. 

coupling pin may, however, be turned so that the coup­
ling will not operate, thus enabling trainmen to push 
the cars without coupling them. 

This invention has been patented by Mr. Lavega 
Sel f, and for further particulars address Mr. J. G. 
Clarkson, of Arcadia, Iron County, Mo . 

. .. '. 
A COMBINED CARPET AND WEATHER STRIP. 

A construction adapted to be placed beneath a door, to 
serve the purpose of a finishing strip at the edge of the 
carpet, and which, when the door is shut will operate 
automatically to tightly close the bottom seam against 
the admission of cold air, is shown in the accompany­
ing illustration, and forms the subject of a patent re­
cently issued to Mr. D. L. Allyn, of Bloomington, Ill. 
It is composed of two longitudinal sections, the inner 
one fixed in its place by screws, and both chambered 
on their under sides, hook lugs from the under side of 
the inner section engaging lugs on the under side of 
the outer section. '.rhe latter has, on its end next to 
the hinged side of the door, an upwardly 'projecting 
lug, which, when the door is closed, is strnck as by 
a cam by the inner lower end of the door, or by 
a wear plate thereon, causing the faces of the lugs 
connecting the longitudinal sections on their under 
sides, to ride upon each other thus lifting the inner 
side of the outer section so that it will rest against 
the side of the door bottom as shown in the sectional 
view. A moulding across the lower onter side of the 
door is cut away sufficiently on its lower inner corner 
to give room for the movement of the adjacent lug 
on one end of the outer section, and the lower edge of 
this moulding is undercut to receive and form a tight 
j oint with the inner edge of that section as it is raised 
by the closing of the door, its outer edge resting upon 
the floor. This outer section is readily detachable for 
cleaning purposes. 
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A N  EASILY ADJUSTED AWNING FOR DOORS OR 

WINDOWS. 

An improved awning, by which the admission of the 
sun and light may be easily controlled, without inter­
fering materially with the access of air to the rooms of 
It store or dwelling, is shown in the accompanying illus­
tration, the contrivance being the subj ect of a patent 
�sue.d to Belle D. Pennington, of 418 Chandler Avenue, 
mvansville, Ind. The main frame is made in a form 
adapted to be secured in a window frame, outside of , 

the outer sash, 
and h e  I d i n 
p o s i t i o n  by 
t h um b screws, 
while to its top 
p o r t i o n i s  
hinged another 
f r a m e ,  com­
posed of two 
section s hinged 
to each other, 
the lower sec­
tion h a v i  n g 
hooks at each 
side adapted to 
engage s c r e w  
e y e  s on the 
i n  n e  l' surface 
of the two vlOlr­
tical member" 
of the m a i n 
f r a m e , t h e  
awning frame 
being more or 

PENNINGTON'S PORTABLE AWNING. less raised or 

Ititutifit �tUtrit.au. 
face of the slide bar, to propel it backward or forward 
in the box. Each side of the lever has wedge-shaped lugs 
to engage the faces of the cam projections of the side 
pieces when the device is placed upon a floor beam, 
and force the teeth or ribs of the jaws into the beam 
as the slide bar is carried forward, and also to limit 
the backward and forward throw of the lever. The 
manner of attaching the handle is plainly shown in 
the illustration, but the part grasped by the hand is 
on a sleeve and connected with a spiral, by which, 
through a chain and pawl, the latter may be made to 
engage the teeth upon the upper surface of one of 
the side pieces, to hold the slide bar in the position 
to which it is carried when the lever is operated, the 
chain being of such length that when the sleeve is in 
its normal position the pawl will be elevated above the 
teeth. The spiral spring shown across the front of the 
jack serves to steady the side pieces in position, and 
just below it, attached to one side of the box, near the 
bottom, is a spring having one end bent at right angles 
over the front edge of the box, the angular end of 
this spring being adapted to engage the teeth of the 
slide bar to retain the latter in a given or fixed posi­
tion. The recess in the grooved block abutting against 
the floor strip affords room for con veniently driving a 
nail, and the device can then be easily and quickly re­
moved an d entered in a similar manner upon the next 
beam. The small figure shows an extension piece de­
signed for use in place of one of the side pieces when the floor bea.tno- aro 1Y1.'\7XU" 1:iltlllU twv lucIJelS LIIlCli. 

This invention has been patented by Mr. William E .  
Bradley, and for further particulars address the Giant 
Floor Jack Co. , Roscoe, N. Y. Patents have also been 
taken ont upon it in foreign countries. 

• •  II • 
l o w e r  e d ,  ac- AN IMPROVED FEEDER FOR STOVES. 

5 
thrusting fashion, but the two others, which erllarge 
the bore as far as .is necessary at this stage, are made 
by drawing the cutter through the tube. The work 
is very slow, but the action is virtually automatic, 
the rate of progress being from four to five inches 
per hour. The machine goes on night and day, 
the only stoppages being to examine the work and 
insure absolute accuracy. After rough boring, the 
barrel is ' taken to another shop to be heated and 
plunged into a bath of oil , to be h ardened and tough -

BRIGGS' STOVE FEEDER. 

cording as the hooks on the lower hinged section A device especially designed for feeding cooking ened ; after which it is annealed and then passed 
are placed in eyes that are higher or lower on the stoves, and intended to be particularly useful where on to be fine bored, a delicate and a time-consuming 
main frame, The awning is fastened at the top to a rapid-burning fuel is employed, is shown in the ac- process. Next, the barrel is turned in the lathe-a 
the upper crossbar of the outer folding frame, and companying illustration. It forms the subject of a most powerful machine when heavy gun barrels and 
carries a rod at or near its lower outer edge, three patent recently issued to Mr. Melburn S. Briggs, of cylinders have to be operated upon ; and being 
cords being attached to the rod, which pass up I Oxford, Nebraska. The magazine or feeder is intended smoothed inside and out, it is ready to be placed in the 
through rings on the under side of the awning to to fit upon and be supported by that portion of the shrinking pit to have th e successive " jackets " placed 
eyes on the under side of the top crossbar, and. stove usually adapted for a feed opening, as many upon it, of which the modern steel gun is built up. 
thence downward, the cords being joined so that stoves are now made, although it may be of different When guns were made of iron, the outer jackets were 
the three can be drawn upon by a single cord within construction for stoves with other kinds of feed open- coiled on .; but coiling is now superseded, and the shed 
convenient reach, and thus fastened to a hook or an ings. As will be seen by the sectional view, the feeder once devoted to this i nteresting operation is now em­
eye at the center in the bottom bar of the main frame. is divided into ,an upper and a lower part, the latter I ployed for other purposes. Steel ,  u nlike forged iron, 
O uter cords also extend downward from the rod at- being the fuel box, 110 shaped as to facilitate the cannot be welded out of coiled rods or plates, and it is  
tached to the lower end of the awning, and are j oined downward feed of the fuel by gravity. The upper deemed sufficient to give the increased strength re­
in a single cord for convenient attachment to a hook or part is an air and smoke chamber, in communication quired at the breech end by successive coats of metal , 
eye in the bottom of the main frame, these cords, to- by a small pipe with the main smoke pipe, and hav- which are tightly shrunk on the top of each other. 'I'o 
gether with a vertical cord to which the side portions ing an opening, covered by a lid, to the fuel box be- insure absolute closeness of contact, with some degree 
of the awning are attached, affording a ready means low. There is a door in thi s  top part for putting in of compression, each cylinder is bored so as to be 
of raising or lowering the awning without disturbing fuel, at which times the lid of the fuel box is removed, slightly smaller than that which it is to inclose. When 
the frame. When the awning is not required, the fold- the small pipe then conveying away any smoke which heated n early to redness, it expands so as to slip on 
ing frame swings inward against the main frame in might otherwise es-
such position as to be quite out of the way, and the cape, and also afford-
awning itself is entirely drawn to the top of the frame ing a means of assist-
hy the cords. The whole device can be easily put in ing in the ventilation 
place or taken down without the aid of any special or of the ro�m, when a 

expert help. small damper in the 
.. , • I • door of the top cham-

AN IMPROVED JACK. bel' is opened; The 
The invention illustrated herewith pro vides a jack small pipe also assists 

more especially designed for holding the boards in po- to prevent smoke i n  

BRADL EY'S FLOOR JACK. 

sition in laying floors, but the device may also be 
used as an ordinary lifting or pressure jack. It has 
spring-connected side pieces, hinged to a cent ral box 
with open ends and top, the side pieces having ribbed 
jaws adapted to take a firm grip upon the floor beam , 
and there being a rack-faced sl iding bar in the bottom 
of the box, the outer end of the bar being enlarged 
and slotted to hold detachably a grooved and recessed 
block to receive the tongue of the floor stri p to be 
jacked into position.  Upon the npper inner snrface 
of each side piece is formed a segmental cam su rface, 
the entire upper semicircular surface of one of them 
being provided with trans verse rearwardly inclined 
teeth. A lever is pivoted in apertures in the sides of 
the central box, the pin whereby the lever is journaled 
being made to project through vertical slots in the 
side pieces, and the lower end of the lever being made 
circular, with teeth adapted to mesh with the rack sur-

the room when the 
damper in the main 
pipe is t o o  m u c h 
closed, or when the 
top c 0 v e r s of the 
stove are removed . 

• 

MANUFACTURE OF 

LARGE GUNS. 

The London Gra­

phic, describing the 
works of Sir William 
Armstrong at Els­
wick, says : 

The great ingot 
out of which a gun 
barrel is to be made 
comes from the steel 
works of the required 
length and a little 
more than the needed 
girth ; and it is first 
taken to the shop to 
be rough turned and 
rough bored. The 
boring machine, com­
posed of an arrange­
Illent of chisels car­
ried on the end of a 
revolving horizontal 
shaft, is made to 
work a g a i n s t  the 
solid ingot, so as to 
take out a center cut­
ting of 9Yz inches. 
This first cut is ne­
cessarily m a d  e i n SHRINKING A COIL ON A 110 TON GUN. 
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with ease ; but, as it cools, it grasps more tightl y than will reassemble for purposes of organization in halls ' she is said to have crossed the line with a speed of 1 3  
the clutch o f  a miser's palm. T h e  largest sized guns are assigned them. In tlie afternoon the sections w ill knots a n  hour. 
com posed of five separate cylind ers, counting the bar- meet, and the vice-presidents will deliver their ad- The Thistle wa,..'1 built by Messrs. Hend.erson & Co. , 
reI, which is inclosed by the first jacket to the muzzle dresses. In the evening Prof. Morse will deliver his of Glasgow, Scotland. and is owned jointly by Mr. 
point. There are scientific reason s  relating to the laws presidential address. James Bell, of Glasgow, and (it is reported) by Mr. 
of expansion under the strain of explosion which de- The list of eminent names of vice-presidents and Clark, the famous Scotch thread manUfacturet of New­
termine the degree of (lompression exercised by these secretarills in sures a val uable series of papers, and we ark, N. J. She is  built throughout of steel, and she 
outer cylinders ; but with these we n eed not trouhle believe that the New York meeting will certainly com- measures 85 feet on the load water line ; extreme 
the reader. pare in in terest w ith the Montreal meeting of 1885. The breadth, 20 ft. 4 in. ; depth of hold, 14 ft. 1 in. j regis-

As it takes from fourteen to fifteen months to build , association has a future before it, and fOI' tlle sake of tered tonnage, 100 tons, or 140 tons rating. The mast 
up a 110 ton gun, one of these large pieces of ordnan ce that future, should meet with all encouragement. An is of Oregon pine, and the spars and canvas are Ameri­
may at any time be seen standing in the shrinking pit affiliation with the foreign associations of like name and can, inasmuch as they are the biggest on record. The 
as it is sketched by our artist, and the visitor may constitution is to be hoped for, and movements in that ease with which she has defeated all the English crack 
easily be lucky enough to see one of its " jackets " put direction have already been inaugurated. yachts makes her a most serious competitor, and it is 
on. The building up being finished, the joinings of .. . . , • to be hoped that General Paine's new unnamed yacht 
the cylinders must be turned and pl aned ; after wh ich will prove to be all that is expected of her, and that 
the hore of the gun has to be ganged and accurately THE NEW BRITISH RACING YACHT THISTLE. the international (lontest of September 26 will be 
ground. The compression of the outer hoops always Shortly after the disastrous defeat of the Galatea i n  marked b y  the manly spirit of honest rivalry that h as 
contracts the bore more at, the breech than the m uzzle American waters last fall ,  it was rumored that a final ch aracterized each of these competitions since the 
end ; and this has to be cut and ground out. It is then and d espel'ate effort was to be made to w rest the fa- Queen's cup was first capturlldby the America In 1851. 

ready for rifling-another operation consuming much mous America or Queen's cup from this side of the At- In this connection we reproduce a picture of this event, 
time. It is performed by an i n genious machine work- lantic, and to that end a new craft was being built, the taken from an early print of the period. 
ing upon a long shaft, and so constructed as to revol ve design and details of w hich, it was said, would be dif- ... 4 '  I • 
as it cuts correspondingly to the twist of the groove. ferent from anything hitherto seen.  The rumor was EWect .. ClC Lead. 

The cutter has to travel eight to twelve times through finally confirmed, but the whole matter was kept Mr. Wynter Blyth nas had au opPQrtullity of exam' 

lIIOSQUlTO. ARnow.  A::.'!IERICA. n Ht LLrANT. 

ROYAL YACHT CLUB REGATTA.-[From Print published in 1851 .1 
the gun s  in making one groove j and in the largest 
sized guns there are as many as eighty grooves. It is 
not surprising, therefore, to heal' that it  takes at least 
a month to rifle a 110 ton gun. It need not be said that 
the most absolute accuracy is  necessary, and that at 
any of these later stages of manufacture a mistake 
which might easily spoil the gun irretrievably would 
be a calamity. 

The Thirty-sixth llIeetl n r:  oC the AJDerlcan Allllocla. 
tlon for tbe A dvanceJDcnt oC Science. 

New York, for the first time in the history of the 
American Association, is to be the place for its annual 
meeting. It is to last from Wednesday morning, 
August 10, until Tuesday evening, August 16. Matters 
in this city are in charge of a local committee, of which 
President Barnard, of Columbia College, is  chairman. 
At h i s  request, the trustees of Columbia College have 
tendered the use of the several halls and offices of the 
(lol lege for the purposes of the association. 

E verything is hoped for from this meeting. Last 
year the meetin g  was held in Buffalo, and the attend­
ance seriously fell off, but the attractions of the me­
tropolis and the favorable auspices of the place of 
meeting will, it  is believed, prove an attraction, and 
cause the members to assemble in greater numbers 
than ever before. The president, Prof. Edward L. 
Morse, of Salem, Mass. , will call the meeting to order 
on the first day, and will resign in favor of Prof. S.  P. 
Langley, of Washington, the incoming president. The 
general meeting will adjourn, and the different sections 

shrouded in mystery;  and although it  was finally 
known where and uy whom the new yacht was bei ng 
built, no admission to the yard was attainable, and she 
was only visible to a favored pledged few. Attempts 
were made by American yachting men to obtain some 
cle ws as to her probable size, but even this was not suc­
cessful. 

At one time a clew was thought to be discovered, and 
a rich and patriotic New Yorker immed iately ordered 
the laying of a keel for a yacht of smaller size than the 
Genesta and Galatea j but when the Thistle was 
launched, it was found that these rumors were incor­
rect, and that the IJew boat was about the size of the 
Galatea, being, in fact, two feet less on the water line. 
General Paine, of Mayflower fame, at once decided to 
try and im prove on this celebrated racer, and is now 
h aving built for h im, from designs by Mr.  Burgess, a 
steel yacht, which will also be of a different type from 
anything n o w  afloat. 

Much interest has suddenly been d eveloped in the 
result of this experiment, owing to the remarkable 
record that h as so far been made by the Britisher. Out 
of seven races in which she has so far taken part, she 
has secured three first prizes, one second, and one third 
prize. On the other two occasions she was out of the 
race, owing to h aving missed the buoy in a fog and 
h aving at another time run into a calm.  On May 28 
she won the new Thames Channel match from South· 
end to Harwich, a distance of 50 miles, beating her n ear­
est competitors, the Genesta (our former rival) and Irex, 
by nearly two hours and three-quarters. In this race 

ining portions of the bodies of two out of five persons 
who have at diffel'ent times died 11I0re or less suddenly 
from, as i t  is believed, the effects of lead poisoning. In 
one case he se parated about a third of  a grain of sul­
phate of lead from the l iver and about the thirteenth 
of a grain from one kidney, besides finding lead quali­
tatively in the brain. In the other he was able to ex­
amine the brain with more minuteness, and estimated 
that here the cerebrum contained about a grain and a 
half and the cerebellum about a quarter of a grain of 
sulphate of lead. Mr. Blyth went on to remark, in the 
paper he read to the Chemical Society of London on 
these investigations : .. There has hitherto been no 
reasonable hypothesis to explain the profound nervous 
effects of the assimilation of minute quantities of lead, 
bllt if it is allowed that lead forms definite compounds 
with essential portions of the nervous system, it may 
then be assumed that in effect it withdraws such por­
tions from the body. In .other words, the sym ptoms are 
produced, not by poisoning, in the ordinary sense of 
the term, but rather by destruction-a destruction, it 
may be, of important nerve centers. "-Lancet. 

• • • • • 
Photoe;rapb s III  tbe Nation al Park. 

One of the most skilled and distinguished of practi­
cal photographic artists is Mr. F. Jay Haynes, of Fargo, 
Dakota. He is the official photographer to the North­
ern Paci fic Rail way. A series . of n e w  pictures by h im 
consist of a n u mber of admirable views in th e National 
Park, Colorado, showing the great geysers in opera­
tion, snow scenes, etc. 
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Exhaust Fans Cor Slate Dus'. 

To the Editor of the Scientific American : 
Exhaust fans are now used to carry off the dust made 

in t urning grindstones at the Cleveland Stone Com­
pan y's quarries, preserving the operators harmless, 
where formerly the loads of d ust rendered death sure, 
from continuous inhal ing, within four years. Why not 
appl y the same remedy to draw off the dust from the 
hundreds of slate pickers at the anthracite coal break-
ers ? FARRELLY ALDEN. 

Pittsburg, Pa. , June 1, 1887. 
• •  1 • •  

Hour Snakes Clhnb Trees. 
To the Editor of the Scientific American .' 

think continual ly separates and combines, and from the ! other and sold that, and thus he kept on until finally 
scraps which he gathers as he goes he constructs. Mate- people began to think his swings were a good thing to 
rial is ever at his hand, and whether he is on a journey, have in the family, and they began to inquire for them. 
in the shop, or the factory, his eye is ever observant He started eight years ago, and alone did all the work 
and his senses alert. Having learned how to acquire of making and selling them. Things with him are 
knowledge, the Jou,rnal further adds, he never finds very different to-day. He has a shop two stories in 
himself anywhere that something does not appear height, and machinery for sawing, planing, boring, 
which he wants to see, and haviug seen, will not mortising, turning, and sandpapering the material en­
sooner or later put to practical use. The setting of a tering into the construction of these swings. In that 
lathe tool, the adj usting of a band in a machine shop, shop forty Ulen find constan t em ployment, and, as I 
even the turning of a crank or the skillful handling said before, the owner is getting rich out of it. Coun t­
of a file, is more than l ikely to suggest some new ing the wi ves and children of the workmen in that shop, 
" kink " to him, wholly unlike anything he is observ- there is a population of nearly or quite one hundred 
ing. He finds treasures unsuspected by the man whose and fifty making a living out of one man's idea that 
mind, being simply a storehouse of blank facts, moves a baby swing would sell. A baby swing is not a very 
mechanically forward, observing nothing but that big thing, but it is in this case big enough to keep 
which is already constructed and complete. These quite a little village busy and comfortable. 

In your valuable journal of 14th May, you quote 
from an article which suggests that young men most 
liberally educated may be ignorant of many facts and 
practical matters, such, among many others mentioned, 
as " how steel is made. or how a snake can climb a 
tree. " I have seen a snaKe climb a tree, and while his 
may not have been the orthodox method, nor in 
accord with the usages of the best ophidian society, it 
was to me a most Interesting sight, and the account 
may be of some interest to others. A few years since 
I was walking along a broad road in Richmond County, 
Georgia, when from the opposite side of the road com­
ing directly toward me I saw a " coachwhip," a snake 
much like the common black snake in form, but in 
color a very dark brown some two thirds of its length, 
the other third to the tip of the tail being a light 
brown, in appearance, from the peculiar markings, 
much like the lash of a whip. Having nothin g  with 
which to kill the snake, I thought to amuse myself by 
pre venting his getting to cover in the " thick " just 
beyond me ; but to turn back would leave him exposed 
for quite a distance, so, not being in a fighting hUlIlor, 
he made a rush for a water oak which grew j ust be­
yond me but not on a di rect line with me, the long 
branches of which came down to within four or five 
feet of the ground ; then risi ng until he seemed al most 
to stand on the end of his tail, he shot up like an arrow 
through the branches, gettin g  his grip entirely by 
lateral pressure and not by coi l ing around the branches 

treasures he stores as he gathers them, and at the call A step ladder is a mighty hand y thing to have 
of a necessary occasion or an emergency they are com- around the house. Five years ago three men, by the 
bined i nto a complete whole by a process of which he closest kind of scraping, > twisting, and borrowing, 
himself is quit.e unconscious. Having learned to managed to get together five hundred dollars. They 
think, he sends forth every moment freighted with bought some l umber, rigged up-a circular, or buzz, rip 
some sort of effort. He has learned " the value of saw, and started in to make step ladd ers. For two 
work as a means of happiness and of change of work years it was a struggle of the hardest kin d ;  sales had 
as a me!tns of rest, " and idleness is neither necessary to be made by personal canvass, prices obtain ed per­
nor recreative. He can catch an idea 011 the wing, and mitted no margin of profit, and the outl ook was of 
an idea gained is a source of true happiness. Such a such a discouraging nature that their friends and 
man does not easi l y  weary, and it is late in life before neigh bors pitied them first, then prophesied dead 
he grows old. He goes on gaining kno wledge to the failure, and fi nally laughed at their folly in sticking by 

as I thought he would do. WM. L. W AKELEE. 
S�vannah ,  Ga. 

• f e ,  .. 
Noises to Promote Sleep. 

To the Edit01' of the Scientific American : 
A sleep p reserver such as suggested in one of your 

recent issues would be a full size blessing to thousands 
of mothers, and would save the lives of many infants 
and invalids, espe('ially in cities, where we are at the 
mercy of forty different kinds of discordant sounds. 

No special instrument is necessary. Any monoto­
nous continuous sound is a lullaby. " The sweetest and 
soundest sleep is  promoted by sound." We now have 
frog farms and ostrich ranges ; who'll be first to in­
augurate a new American industry, by establishing a 
bumble-bee ranch, and selling bees trained to buzz a 
man to sleep ? Days when the bee is not n eeded at 
home, the owner can take him to the office, and when­
ever a chronic bore drops in, the bee can be let loose to 
out- buzz him. 

B u t  there is no better sleep guard than machinery. 
A person having a spring or electric or water motor to 
run her sewing machine need only remove the n eedle, 
place the machine near the patient, and let it rUll.  
The infant or invalid would soon become accustomed 
to it, and perhaps, as the castoria Ulan says, " cry 
.(or it > " Thus will the sewing machine sew or knit 
up " the raveled sleeve of care "-one stroke more 
than its manufacturers have hitherto claimed for it ;  
and the coming mother wil l perhaps sing : 

..  Rock-a- by, baby ; Grover and B, 
Melodious music shall murmur to thee," etc. 

end, o..nd hio lkno-:y;r�.-. �oh::u.i.lrii: oc 
wisdom as he gains it. 

.. 4 '  • •  
A WATER COOLED REFRIGERATOR. 

The refrigerator h erewith illustrated, which has been 
patented by Mr. George E. Fell, of Trenton, N. J. , is 
arranj!ed to prov.ide central storage chambers in con-

FELL'S REFRIGERATOR. 

nection with the walls of an outer inclosing case, in 
which , a proper water connection having been >estab­
lished, with such pressure as is usually requi red to con­
duct water through buildings, a constant flow or cur­
rent will be maintained about the interior chambers. 
Our views show sectional and cross-sectional eleva­
tions and the pl an, the divid ing walls in the outer case 
separating it into spaces, by which the flow of wate)' 
will be directed, from its entrance, around all sides of 
the interior storage chambers, u ntil it  reaches the exit 
pipe, as partiall y shown by the arrows. If it  is desired 
to reduce the tem perature below what woul d normally 
be effected in this way by the ordinary water supply, 
an ice receptacle may be supplied , and the water made 
to pass through it before entering the refri gerator. In 
this case i t  may be more convenient to u tilize for other 
wants the water so cool ed than to provide a regular 
water cooler, and a stop cock is provided, as shown in 

Philadelphia. the plan v iew, at one of the corners near the door of 
=::_== .. _::.>=>_=--c===================� the refrigerator, by which water may be drawn as de­

sired. 

S. N. STEW ART. 

The Advantage oC ·.I'hlnkl n�. • , • , • 
To h ave learned to think, whether learned in the What may be Accoml.lIshed by EneJ'gy and 

schools or out of them, is to have attained the most l'ersevernnce. 

valuabie of all acquirements. Hard and stubborn facts Col. H. W. Pinckney, in Dixie, a newspaper publish­
in letters, sciences, or mechanics, however desirable in ed at Atlanta, Georgia, relate>; the following incidents, 
themselves, cannot be of the best practical value to which came under the writer's own observation, where 
their possessor until he has learned to think, and so is success trod cl osely on the heel of }.J>!Tseverance and 
able to adjust his information to the constantly vary- industry : 
ing conditions and necessities of his occupation. A man can make a living, and also make money, in 

Any system of inst ruction which does not teach a hundreds of different ways in this country, and it is a 
man to think falls very far short of the best results mighty good thing that this is so, else over-prod uction 
of instr uction, and leaves him without the m ost vital would be the rule, not the exception.  i know a man 
elemen t  of success. The Jewelers' Jou,rnal repeats who is getting rich out of baby swings. It's a simple, 
what has been often said in these col umns ; that is, cheap thing to make, and he started · in a simple and 
what a mechanic most n eeds to-day is to know how cheap way to make them, his entire outfit of tools com­
to think. He who can do this is never at a los8 for prising two saws, two saw benches, a d raw shave, two 
ways and means, and is ever and always equal to hand planes, a brace and some bits, a rough work 
e very occasion, and can lIleet any emergency without \1 bench. H e

. 

didn't stand around with hands in his 
hesitancy or confusion. H e  finds real pleasure in pockets waiting for somebody with capital to come 
cOnqUeri n g

> 
a diffi cult job, for he can al ways conq uer I alon g and boost him. Not m uch. He though t  these 

it, inasm uch as he is an inventor, and can create a way swings would sell, so he made one and peddled it 
where there was none. A man who halil learned to . round until hlj iound M. p,uch!<l.!i�". The» h'il mlitile Il.D-

..... l r"lo...:.-i ' "\ a  I). o r.·. ,... � h � �woF>. � ."  •. �"" ..... ,� ".J... � _ """' -' < '1- _ _  • _ _  . _ _ _  _ 

prominent house-furnishing goods firm one day wrote 
them for prices on fi ve thousand ladders. '.rhe size of 
this possible order very nearly took them off their feet. 
They had sense enough, however, to understand that 
this big house would not give them the order nnless 
prices were made away down, so they sat down and 
figured the thing over, and h aving decided that m atter, 
awaited the result, which turned in their favor and 
they got the order. Then they went to work ; each 
one t.ook his coat off and pitched in ; they worked six­
teen hours a day until that order was filled, and it was 
filled on time, and each ladder was honestly made. 
The onl y expense they realized was for lumber, screws, 
and paint. They had done all the work themselves. 
This was the turning point in their business career. 
Within a month from the delivery of these five thou­
sand ladders they had contracted with the same house 
for a monthly suppl y of two thousand five hundred. 
T hey were on their feet now, and began to push things . 
They are turning out to day, with fifteen men, ten 
thousand step ladders each month, and have been doing 
this for m ore than a year. A step ladder is a li ttle 
thing, but these men are making money out of them. 

About fifteen years ago, in one of the big planing 
mills i n  Chicago, a strip of board catching, in some un­
accountable m anner, on a buzz saw, was h u rled with 
violence against the leg of one of the workmen, break­
ing it and badly mangling the flesh. The inj ury re­
sulted in incapacitating the man for performing the 
labor requ ired of him in the mill, and he was com pelled 
to seek other means of livelihood. A lllan of fine me­
chanical attainments, his endeavors very naturally 
sought outlet in that direction, so he built, after his 
own ideas, a scroll or fret saw, foot power, and rigged 
up a seat on it, as he was u n able to stand for an y 
length of time, and began sawing out an:} putting to­
gether articles for household ornament and utility. He 
regarded this as simply a temporary llleans of making 
a living. After a time he ad ded to his scroll saw a l i ght 
boring attachment and then a little t.urning lathe. 
Then he bought a cheap set of carver's tool s. You see 
he was always looking out to save l abor a n d  to com­
bine originality in the articles he turned out. Time 
ran along, and almost before he knew it, h e  was getting 
more orders than he could, alone, fill, so he h ired a 
man to dress and prepare his  materials, lay out the 
patterns, and put the articl es together. Sti ll his orders 
increased, and he hired another and sti l l another man. 
To-day he has thirty men in his employment, and he 
does no physical labor himsel f. Making money ? Yes, 
right along, but it was a very little th i ng that gave him 
his start. 

Now, the point I wish to make is this : Capital, in 
large amounts, is not necessary in the founding of in­
dustrial enterprises. A good deal of plnck and ener­
gy, and unconquerable perseverance, are better than 
money, because, having these, money becomes the re­
sult, not the means, of success. Money is valuable, not 
as the means by which an end may be accomplished, 
but i'ather because it is the result of an accom plished 
end. It has power, immense power, but without en­
ergy behind it, it is powerless> Perseverance and 
energy can m>ake money, but money cannot make per­
severance and energy. What I would like to see in 
our Sunny South is more small industrial establish­
ments. I would rather see a dozen shops emplo�'ing 
three men each, than one shop employing three dozen 
men. There is more money in the th ree dozen ,  because 
there is greater possibility for thei r expansion and 
growth. Don't \vait for the establishment of big en· 
terprises with heavy capital , but start little ones in a 
modest way, and then let them grow, as the majority 
of th�m iiurely will. 
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IMPROVED FILTER PRESS PUMP. 

The separation of solids from liquiods, the clarifying 
of liquors, and the washing of precipitaies are opera­
tions required in many industries. For this purpose 
tho filter press has been found a convenient and useful 
instrument. In the sugar industry it is largely em­
ployed, particularly in European factories, where the 
diffusion process obtains 
for the extraction of sugar 
from beets. In the mineral 
oil industry, it is used for 
expressing the oil from the 
paraffine; or, in treating 
animal oils, for separating 
the stearine. In the manu­
facture of drugs, extracts, 
chemicals, colors, starch, 
etc. , it also finds a place. 

The successful manipu·· 
lation of the filter press 
depends in large measure 
upon h a v i n g a pump 
adapted to the special ser­
vice required. To meet the 
various req uirements of 
filter press work, Guild & 
Garrison, s t e a  m pump 
builders, of B r o o  k I Y n , 
N. Y . ,  have designed a 
�';' o l  1;: ....... 0. n.� n n Yn T\Q nTl Q 
pattern of which, known 
as class B, is shown in the 
illustration.  The pressure 
required and the material 
to be moved must neces­
sarily determine the pat · 
tern of pump best suited 
for the service. Class A, 
for instance, is intended for thick liquids and very 
heavy pressures ; class C, for liquids containing fiber, 
pulp, etc. ; class D, for liquids carrying grit or crystals. 

The pump illustrated is adapted to moderate pres­
sures and the pumping of liquids containing little or 
no gritty material. As with the other classes, it is the 
result of a long experience in the manufacture of 
pumping machinery generally, and of pumps for this 
service in particular. The liquid cylinder is cast in 
iron, bronze, or special alloys, has very few parts, 
and is arranged with the utmost simplicity. The 
passages leading to and from the pump barrel are 
made direct, free, and spacious.  The valve openIngs 
are but continuations of these passages, and are free 
from obstructions. The liquor is thus able to flow 
without interception into and out of the pump bar­
rel, and clogging or intermittent action is pre­
vented. The novel arrangement of the pump valves 

aids this uniform flow. They are placed in direct 
line of the currents, and move up and down in 
cages, which, while they regulate the lift, do not ob­
struct the flow. Of course the form and material of 
the valves must depend upon the nature of the liquid. 
Access to the delivery or the suction valves . and pas-

J titutifit �mtritau. 
sages is obtained by removing a single large nut 
and taking off the valve cover. The valves can then 
be lifted out by hand if desired. The gauge and in­
terchangeable system is followed in the manufacture 
of both the steam and pump ends and their parts, so 
that in case of any pieces breaking down or wearing 
out by exceptional usage, they can be easily replaced. 

IMPROVED FILTER PRESS PUMP. 

The action of the steam valve motion is positive and 
uniform, and allows the pump to be run at fast or 
slow speed, according to the varying requirements of 
the work to be done. 

Other valuable features are claimed by the manu­
facturers, who should be addressed for further details 
of construction. 

[JULY 2, 1 887. 
Preservinl: Dead Bodies. 

The Daily News Paris correspondent telegraphs : The 
following discovery by Dr. Bouchard, of Bordeaux; for 
preserving dead bodies is imPortant to medical stu­
dents and artists engaged in anatomical studies. . Ac­
cording to a paper read recently in the Academy 
of Medicine, the tissues of corpses prepared after this 

method remain unaltered 
for upward of two months. 
The ingredients are 20 
pounds of hydrated sodi­
um borate, containing ten 
equivalents of water, and 
34 pounds of glycerine  at 
30: Reaumnr. The borate 
is reduced to fine powder 
and shaken through a hair 
sieve. The glycerine is 
added little by little, in 
such a manner as not to 
make lumps. The mixture 
is then brought up to a 
temperature of 80° C. (176° 
F.), being meanwhile well 
stirred to dissolve the bor­
ate. The solution is finally 
allowed to drip through a 
woolen cloth. It is of the 
consistency of glycerine, 
but can be made of the 
required thinness by addi­
tion of alcohol. It is in­
jected in the carotid or 
the femoral artery. 

DUTCH BELTED CATTLE. 

We present a portrait of 
an excellent representative 

of a unique and n ovel breed of dairy cattle. They are 
natives of Holland, and antedate the seventeenth cen­
tury, when the cattle interests in Holland were in the 
most thrifty condition, and this type and color were 
established by scientific breeding-admitted to be the 
highest attainment ever reached in the science of breed­
ing cattle. The historian Motley well said : " These are 

.. • • , .. the most wonderful cattle of the world."  The Latest IntelUuenee Crom the Panama Canal. In their native country they are owned and controlled 
The present condition of tlre Panama Canal was ex- I by the nobility, and. present a very novel feature in 

plained to the American Society of Civil Engineers at the landscape, grazing in the lDw lands in Holland. In 
the room of the Society on Twenty-third Street, New color they are black, . with a continuous white belt 
York, on the evening of June 15, by Mr. T. Boulange, around their body, the white being pure white, the 
one of the chief engineers at the Isthmus on the great black jet, making a beautiful and imposing contrast. 
undertaking, who arrived from Panama a few days ago, Their form is usually very fine, and they are wonder· 
having been unable to stand the malarial climate of fully productive as m ilkers. Lady Aldine ( 1 24), illus­
the Isthmus. He said that the company had only trated herewith, is the property of H. B. Richards, 
money enough on hand to continue work for four A von a Farm, Easton, Pa. She stands at the head of 

DUTCH BELTED LADY ALDINE. 

months. The death rate among the laboring men had 
averaged 60 per cent. Of 72 Frenchmen who went to 
the Isthmus from France one year ago, but 11 remain 
to-day. Forty-five died in that period, and six left on 
account of sickness. Mr. Boulange intends to remain 
in the United States. 

the noted Aldine family, which have become famous 
as prize winners. Three of this family-Harry Aldin" (51), Minnie Aldine (126), Jennie Aldine ( 180)-have re­
cently been purchased by a gentleman in Orange, N. 
J. , with the view of introducing the stock into eastern 
· New Jersey, where. it is but little. knowD. 
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FLYING FOXES. thusiasm of his observations made upon one. The 

(PTEROPUS EDWARDSI, P. MEDIUS, P. LEUCOCEPHALUS.) " fox " slept nearly all day, though regularly he de-
Among the many anomalies presented by nature, voted some time to the cleansing and preparation of 

that of a flying mammal has seemed strikingly incon- his " fl ying machine," and occasionally bestirred him­
gruous, and has always left an impression on the popu- self for the enjoyment of a cherry or a sip of milk. At 
lar mind generally the reverse of the truth. The fox the approach of night be became restless and excited, 
bats are an example in point. Superstition has gath- stretched his wings, and vainly attempted to escape. 
ered about these strange creatures the wilde .. t fears, He displayed temper, and would bite sharply any one 
and their uncouth and weird looks has strengthened whose familiarities he resented. The combats of these 
a foolish credence in the stories of vampire and devil .  . animals with one another are very relentless, and gene­
They it was who settled at night upon the wearied ra\ly terminate with the death of one or both contest­
sleeper and sucked his life blood, or with a malicious ants. 
bite involved the souls of the virtuous )n the terrors The head in these bats is long and pointed, the ears 
Df their own lost estate. moderatply large, the nose without the appendages 

The calm examinations of the naturalist long ago seen in the insectivorous bats, and the jaws armed with 
put to flight these romantic tales, but in their haunts, incisors, canines, and molar teeth. 
among the woods of Southern Asia, in Africa, Aus- They form in their habitat interesting spectacles, 
tralia, Java, S umatra, their black swarms aud flying aJ].d their whirring progress through the air at ni ght 
movements yet awaken dread and disgust. The flying or the pendent throngs they present by day alike as­
foxes are ranged under the order of the Cheiroptera, or tonish the visitor to Ceylon and India. The bats are 
hand-wingecl mammals, and are grouped together in naturally regarded as one of the most distinctly marked 
the suh-sectiof'. of the fruit-eating bats, as distinguished groups of animals, and among them the flying foxes 
from those feeding mostly upon insects. (Pteropidce) are easily identified. They have long been 

Their depredations upon orchards and vineyards are known in literature, and the ancient Herodotus speaks 
notorious. Sailing through the air at sundown, and of them in Arabia, and says the inhabitants protected 

FLYING FOXES. 

themselves against them in dresses of leat.her. Later 
classic authors allude to them, and many naturalists 
have in the East carefully observed their habits. 

.. . . . . 
Hurry and Dl8patch. 

9 
tion, his family suffers from his deterioration, and 
general disaster ensues. The physician, with many 
other calls to make, hurries through the visit, ne­
glecting some important symptom, and his patient 
dies ; the lawyer hurries through his plea, and loses 
his case ; the preacher hurries through the prepara­
tion of his sermon, and fails to make an impression ; 
the artist hurries on his picture to completion, and 
his best conception is not there ; the teacher hurries 
through a prescribed course of instruction, and the 
class is left destitute of the more important elements 
of knowledge. It is not too much to say that a large 
proportion of the unhappiness, the ignorance, the loss 
of property, and even the loss of life, that is endured 
in the world is to be directly traced to thll . hurry and 
drive which characterize so much of the labor per­
formed. 

Many persons not only drift into these hurried 
ways, but pride themselves upon them. They boast of 
their speed, and contrast it with the slower measures of 
their more deliberate neighbors. They flattllr them­
selves upon their dispatch, and hold themselves of 
more value on that account. Slowness in work, lin­
gering or loitering over what is to be done, is not to 
be recommended. On the contrary, energy and 

guided by an acute sense of smell, they will enter the 
plantations containing some plant upon which the 
fruit has reached maturity, and covering it in crowds, 
will revel in the delicious repast, leaving the tree or 
vine at dawn stripped of all its precious wealth. 
They fly rapidly, but never at any great height, 
and sometimes will traverse considerable spaces, mi­
grating from islaud to island ever intervening arms 
of the ocean. On the ground they are agile and 
curiously active. They climb trees with ease, and 
during the day hang by their hind limbs, their wing 
membrane wrapped around them, from the loftier 
boughs. So densely are they sometimes congregated 
that the tree seems a solid mass of black, motionless 
bags. 

Among the many canses of poor and inefficient work 
is the habit of hurry, which takes possession of some 
busy people. Having or imagining they have more to 
do in a given time than can be done properly, they 
grow confused, agitated, and nervous ; and, under this 
pressure, they proceed with the work in hand without 
requisite deliberation and care, perhaps omitting parts 
of it-sometimes im portant parts-and producing at 
last an imperfect and inferior performance, which can 
neither be permanent nor 'satisfactory. 

vigor will prompt the healthy and industrious man 
to labor steadily and rapidly, while neglecting nothing 
that is needed to perfect his work. But this is very 
different from the agitated and excited hurry which 
has been mentioned, and which is to be deprecated. 
-Philadelphia Ledger. 

Enlargement oC Sibley ()ollege, Cornell University. 

During the past two years the growth of Sibley Col­
lege, Ithaca, N. Y. , has been unexppctedly large. The 
number of students in attendance has taxed the re­
sources of the buildings to the utmost. The number 
registered has approached closely the maximum for 
which accommodations were provided. A new build­
ing has accordingly been commen ced, and is now in 
progress. It is to be presented, when completed, to 
the university by its great benefactor, the Hon. Hiram 
Sibley. This will provide for fifty per cent more stu­
dents, so that one hundred men will now be admitted to 
the freshmen class, a total of three hundred being pro­
vided for. The entrance examinations will maintain 
their high standard, and, to a certain extent, will ope­
rate to keep the number admitted to the courses for 
degrees within limits. The Sibley College is devoted 
to engineering, and its success is largely due to the ener­
gy and ability of its director, Dr. Robert H. Thurston. 
His standing in the profession h as guaranteed a good 
engineering conrse, and his executive abilities and 
originality have found congenial scope in Cornell Uni­
versity. 

The species shown in our woodcut is distributed over 
East India, and finds alRo a favorable habitat in Mada­
gascar. It lives i.n immense colonies, and its swarms 
have been compared to those of gnats, while the 
branches they infest sometimes break down with their 
great weight. They feed on dates, bananas, the guava 
fruit, and also eat insects, the young and eggs of birds, 
and apparently at times snakes. Their flesh is edible, 
and esteemed immensely by natives, who catch them 
in nets in the trees and kill them on the ground. 

In flight, they can be brought down by a blow de­
livered on the expanded arms, covered with the flying 
membrane (patagium), as these are very weak. This 
species is seen more frequently in captivity than any 
other, and Brehm, from whose admirable Thierleben 
these

· 
notes are taken, speaks with characteristic en-

There is hardly any employment, from the simplest 
manual work to the most complex and difficult mental 
labor, tha t does not suffer from this cause. The dwell­
ing house in process of builqing is to be finished at a 
certain time. With proper forethought and system it 
would have been done, but the time approacheR and 
the work is still incomplete. The future occupants 
ara impatient, the contractor is anxious, the work­
men are driven, the work is hurried through, and an­
noyance, discomfort, and sometimes danger ensue, and 
repairs are soon found necessary. The business man 
undertakes more than he can manage, the days are 
not long enough for his needs, he is agitated by the 
constant pressure, driven by conflicting claims, his 
business suffers for the want of a clear and cool head, 
h,is health suffers from continual and unrelaxed exer-
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Mr. Abraham G. W. Foster, of Newman, Ga. This 
invention covers novel features of coustruction and the 
combination of parts whereby the coupling may oe ef­
fected from the sides of the car, and the link may, from 
the same point and with the same lever, be adjnsted to 
enter an opposing coupler of greater height. 

A car coupling has been patented by 
Mr. David L. Vess, of Spokane Falls, Washington Ter. 
'rtlis invention provides a device wherein the coupling 
block may be set for automatic coupling with the link, 
and in which the uncoupling may be effected from the 
top of the car, the device being easily adaptable for coup­
l ing with cars having ordinary pin and link coupling. 

A snow plow has been patented by 
Mr. Oliver U. Guinand, of Excelsior Springs, Mo. It is 
for removing snow from railroad tracks by loading 
from the drift upon the plow and removing to a con­
venient place for dumping, and bas a plow movably 
mounted on an incl ined platform, with segmental 
guides on each side carrying a swinging end gate or 
cutter. 

A stock car has been patented by Mr. 
.Tohn Westfall ,  of Lawrence, Kansas. It has a tank in 
its  top, arranged transversely at the ends and with fun­
nel-shaped inlet pipe, spray pipes with snitable valves, 
hay racks hinged on the side of the car at thc bottom, 
pivoted and tilting troughs, partition gates, and other 
novel features, to facilitate the more comfortable and 
humane transportation of cattle. 

A reaction wheel has been patented by 
Mr. Hippolyte J. Seigneuret, of Henderson, Minn. 

- � _ _ _  L ./:"' ......... ... .p ,",,,,,t or .lll'" O':QJil 
engine, providing a novel construction of wheel, means 
for combining gas and air to produce an explosion, 
means for vaporizing oil from which the gas is made, 
and means for relighting the exploding jet if it should 
be extinguished, the force obtained operating upon and 
in connection w ith the wheel, so that the power may he 
transmitted as desired. 

An apparatus for heating cars has 
been patented by Mr. Oliver Bryan, of New York City. 
A counterbalanced damper is pivoted in the mouth of 
the smoke stack, and a section of pipe is attached to 
the stack extending rearwardly, flexible couplings 
forming exteusions therefrom by which a series of di­
rect horizontal pipes are obtained through the length of 
a train, through which the products of combustion 
ordinarily escaping from the smoke stack will be passed, 
subject to the regulation of the damper, and be dis­
charged from the rear of the last car. 

• • •  
AGRICULTURAL INVENTIONS. 

A cotton chopper has been patented 
by Mr. Heinrich W. Sacks, of Round Top. Texas. It is 
for chopping growing plants to a stand, and has a hoe 
which may be operated either by hand or foot power to 
give lateral motion as the machine is drawn along, to 
chop the plants to a stand at any de.ired d istance apart, 
while the entire machine is light and strong. 

A seed planter has been patented by 
Mr. Roemer Johnson, of Tacaleeche, Miss. It has a 
wheel running upon the ground which imparts through 
pitmen a reciprocating motion to feed slides in the seed 
box, these slides being adjustable to regulnte the drop­
ping of seed at snch different distances apart as may be 
desired, the whole machine being simple and easily 
kept in repair by any farmer. 

A cott-on chopper and cultivator has 
been patented by Mr. Eo ward Franklin, of Thomasville, 
Ga. It is a machine to be driven by hand, carrying a 
c ircular chopper or knife which can be raised from the 
ground to save particular or special plauts, and stand­
ards carrying cultivator shovels are mounteJ. at the rear 
of the machine, which are arranged so they may be 
used or not, as desired. 

• •  e 
MISCELLANEOUS INVENTIONS. 

A folding invalid chair has been pa­
tented by Mary A. Hendricks, of Charleston, S. C. It 
is designed for nse as a commode or as an upright re­
clining chair, or both at pleasnre, and when not in use 
may be folded in small compass for transportation or 
storage, while it is simple in construction and durable. 

A school desk has been patented by 
Mr, John 1>1. Abbott, of Silver Plume. Col. In this desk 
the writing leaf. or desk proper, "an be folded back 
out of the way, a receptacle being arranged for the 
scholar'S books at one side of the seat, and a novel 
form of mk well being provided for in connection with 
the folding leaf. 

An ironing table has been patented 
by Mr. Lafayette D. Rose, of South Carrollton, Ky. It 
is so made that it can be quickly and compactly folded 
and will be firmly supported when in nse, while the 
bosom and sleeve boards are made easily detachable 
and interchangeable, and capable of secure attachment 
to the ironing table. 

A revolving soap holder has been pa­
tented by Messrs. Herbert M.  Avers and John M. Pease, 
of Chicago, Ill .  It consists of a rcvoluble soap cage, in  
connection with a handle and shaft giving a double ro­
tation to thoronghly and evenly distribute the soap in 
making soapy water or suds, without slopping over the 
water. 

An ornamental veneer has been pa­
tented by Mr. William H. Hoyt, of Stamford , Conn. 
This invention relates to the utilization of the pith of 
cornstalks and similar material for ornamental and use­
ful purposes, the veneer being made by forming a layer 
of such substances upon a suitable backing or stiffening, 
for surfacing picture frames, walls, panels, etc. 

A shutter for photographic cameras 
has been patented by Mr. John J. Higgins, of New 
York City. It. has a circularly adjustable open-faced 
cap or rin/!:, combined with an apertured rotary shut­
ter with a spring catch a hl\1ldle or bearing, a tuhe and 

Jcitutifi c �mtri'lu. 
its apertured diaphragm, and a spring with graduated 
scale to regulate the speed of the throw of the shutter. 

A tricycle has been patented by Mr. 
James Bate, of Newark, N. J. It is to more conve­
niently arrange the driving and steering mechanism of 
such devices as are used by children, providing for the 
driving of the tricycle from a saddle or seat, so that the 
rider may nse his weight as the chief motive power, 
and the steering will be convenIently effected. 

A roofing cement has been patented 
by Mr. Henry Frei, of Kans"s, III. It consists of three 
parts of white or red lead pigment, with one part of 
plaster of Paris, and sufficient oil to form a plastic 
mass, making, when prepared as specified, a. cement 
that is proof against cracking in the frosts of winter or 
heat of summer, while being waterproof and durable. 

A furniture pad has been patented by 
:Mr. E. Lanson Dunklee, of Wyalusing, Pa. It is made 
with a fiexible metallic frame having a central opening, 
with teeth or spurs at the margin of the opening, and a 
cnshion held at the opening by the teeth, it being de­
signed for attachment to the backs of furniture frames 
to prevent damage from anything liable to strike the 
furuit.nre. 

A ruling pen hfts been patented by 
Mr. Christian A. F. Orlob, of Salt Lake City, Utah Ter. 
It is especially designed for ruling a double and a single 
line simnltaneously, and consists of two ruling pens, 
one donble and one single, in combination with a cross 
piece and handle, the thickness of the lines being readily 
regulated and varied, while either of the pens may be 
used separately if desired. 

A wheeled scraper has 'been patented 
by Mr. Patrick Deevy of Dudley, Iowa. The crank 
axle has a 8uspenaect.- -scraper - trOWI, connec(;cll Wll.ll 
which are manipnlating and locking levers, to control 
the height and angle at which the bowl shall hang, and 
devices whereby, when the bowl is filled, it may be 
properly held to hold its contents to carry them off and 
then be conveniently dumped. 

A filling · attachment for hot water 
bags has been patented by Kate Ryan, of Brooklyn, N. 
Y. It Is for filling common rubber hot water bags 
without danger of scalding the hands, and consists in 
an arm with a clasp at its lower end, in combination 
with another arm attached to the first one. the funnel 
being turned back out of the way when the device is 
being attached to the bag. 

.A show case has been patented by 
Messrs. Samuel Steinfield and William R. Foust, of 
Leetonia, Ohio. It has inclined sides and a series of 
compartments for containing shirts, collars, etc. , with 
a sliding sash for the glass and sliding shelf for the 
convenience of the salesman in handling the goods, and 
notched bars in the upper and lower part of the case to 
receive a board for holding shirts np to the front of the 
case. 

An e:x;tension ladder has been patented 
by Mr. George A lbee, of Susquehanna, Pa. The ladder 
sections are similar, and may be slid upon each other 
to shorten or extend the ladder, the sections having 
clips on opposite sides near their ends, the clips of each 
section being bent over to engage side bars on the other 
section, in connection with hooks and pins for auto· 
matic fastening. but which may be readily nnfastened 
when the ladder is to be shortened. 

A spirit level has been patented by 
Mr. George P. Evelyn, of Pall Mall, Middlesex County, 
Eng. The tube or vessel of the level is made in the 
form of a semicirde or other arc of small radins, or as 
the segment of a sphere, with correspondingly curved 
graduated scale, with reference to an air bubble that in­
dicates by its position the angular measurement to 'be 
ascertained, the invention covering various novel 
features and variations of construction. 

A stirring or mixing apparatus has 
been patented by Mr. Louis Stauffert. of Dinglingen, 
near Lahr, Germany. A crank arm and wings or Dlades 
are pivoted on a shaft, in combination with a sleeve 
within which the shaft slides, links being pivoted on 
the sleeve and on the blades, and a cone-shaped shell 
surronnding the sleeve, the appar�ins bemg desigued 
for stirring and mixing the contents of barrels stored 
in cel lars and other places. 

NEW BOOKS AND PUBLICATIONS. 

A PRACTICAL TREATISE ON PETROLEUM ; 
COMPRISING ITS ORIGIN, GEOLOGY, 
GEOGRAPHICAL DISTRIBUTION, HIS­
TORY, CHEMISTRY, MINING, TECH­
NOLOGY, USES, AND TRANSPORTA­
TION. Together with a Description 
of Gas Wells, the Application of Gas 
as Fuel, etc. By Benjamin J. C rew. 
With an Appendix on the Product and 
Exhaustion of the Oil Regions and 
the Geology of Natural Gas in Penn­
sylvania and New York. By Charles 
A. Ashburner, M. S . ,  C .E. ,  Geologist 
in Charge Pennsylvania Survey, 
Philadelphia. Illustrated by 78 en­
gravings and two plates. 8vo, pp. 508. 
Philadelphia : Henry Carey Baird & 
Co. Price, $4.50. 

As its very ample title page Indicates, this treatise 
covers the whole subject of petroleum, dealing with 
every phase of the industry, and is very thoroughly 
and well illustrated. Such a treatise has long been 
wanted, and this one, we are glad to know, has 
already met with substantial success, having found 
a good market, not only in : this country and in 
England, but on thc Continent of Europe and Asia. 
Although the book labored under the disadvantage of 
the death of the anthor shortly before it was pnt to 
press, it has been brought before the public in a most 
creditable manner. An English writer who has de­
voted much attention to the subject of petrolenm, in a 
private letter says : " Ilooked through the book, before 
reading the preface, and had made np my mind to write 
and congratulate Mr. Crew npon the success I consid­
ered he had achieved, when to 'my regret I found In 
the pretlltQl")' paW'll that );w. wal diad, 'l'hI.t I. lX\dMd 

very melancholy. Few authors of snch solid books 
ever receive their due meed of praise, even if they 
snrvlve them a lifetime, but to die without knowing 
the fate of one's labors is a hard and distressing lot." 
The papers contribnted by Mr. Ashburner, of the Geo­
logical Survey of Pennsylvania, on the Oil Regions and 
Geology of Natural Gas, are a substantial addition to 
the value of this treatise, and give it a completeness 
which it otherwise would lack. The volume is supplied 
with an admirable index, making every important item 
within the book easy of reference. 

THE CIVIL ENGINEER'S POCKET BOOK. 
By John C. Trautwine, C.E. ,  revised 
by John C. Trautwine, Jr. , C. E. 
New York : John Wiley's Sons. 1887. 
Pp. 866. 

The eleventh edition and twenty·seventh thousand 
of this classic pocket book has just been received. It 
is so well known that no review is needed, except to 
note changes. .tn a series of prefaces the successive ad­
ditions and emendations to the various editions are set. 
forth. In the present revised edition, formuh:e for thick­
nesses of cylinde�8 under internal pressure, and new 
and fuller tables of the values of foreigu coins, may be 
noted. Mr. Pegram's suggested uniform loading for 
railroad bridges to be substituted for the nsual wheel 
loads in specifications is inserted. Other changes, such 
as the addition to the table of locomotive weights of 
some of the newer and he:lvier ones, are noted. The 
anthor and reviser have shown every desire to keep 
the work up to date, and we take pleasure in noticing 
their success. 

* * Any of the above books may be purchased 
through this office. Send for new catalogue just pnb­
lished. Address Munn & Co . , 361 Broadway. N. Y. 
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T A B L E  O F  C O N T E N T S. 
1. Plate in Colors of a Twelve Hundred Dollar 

Cottage, with floor plans, also sheet of details, 
specifications, bills of estimate, etc. 

2. Plate in Colors of a Five Thousand Dollar Resi­
dence, with plans, sheets of details, description, 
etc. 

a. Plate In Colors of President Cleveland'S Cot­
tage, near Washington. 

4. Residence of George Noakes, Esq., at Riverside 
Park, New York City. Page engraving. 

5. A Dwelling for Three Thousand Dollars, with 
perspective and floor plans. 

6. A Residence at Orange, N. J., with perspective 
and floor plans. 

7. A Three Thousand Dollar House at Mount 
Hope, New York, with perspective and floor 
plans. 

8. A Twenty Thousand Dollar Suburban Resi­
dence, with perspective and partial details. 
Full page engravmg. An elegant design. 

9. Residence at' George W. Childs, Esq., at .. Woot­
ton," Delaware Co., Penn. Half page engrav­
ing. 

10. Exhibition of Fine Arts, Venice. With one 
page of engravings. 

11. A Hungarian Villa. Half page engraving. 
12. Design for a Store and Stable adjoining. With 

engraving. 
13. A Carriage House and Stable of moderate cost. 

With engraving. 
14. Semi - detached Dwellings at Evanston, Ill. 

Half page engraving. 
15. The Country Residence of George Ebers, Starn­

berger Lake. Half page engraving. 
16. The new Addition to the Metropolitan Museum 

of Art, Central Park, New York. With an en­
graving. 

17. The Historic Monuments of France : The Ro­
man Arch of Mars, at Reims. Half page en­
graving_ 

18. The Tower of Belem, near Lisbon. With half 
page engraving. 

19. Two Churches of moderate cost, with perspect­
ive views and ground plans. 

20. Residence of Mr. Arthnr Lawrence, Maidenhead 
Thicket, Berks, near London, showing per­
specti ve and plans. 

21. Modern Japanese Houses, jh;� flgnres. Figure 1, Interior Arrangement of an Aino Dwelling ; 
Figure 2. Aino House, Yezo ; Figure 3, A 
Street Scene in Kioto ; Figure 4, A Modern 
Japanese House ; Figure 5, Framing of an 
Ordinary Two-storied House. 

22. Miscellaneous Contents : Creosote Wood Pre­
serving Stains. - Architectural Education. ­
The Silver Birch.-The Architect and House 
Drainage.-Failure of the New York Plnmb­
ers' Strike.-Seasoned Lumber.-A Building 
Union in Chicago.-Stability of Walls at Open­
ings, illustrated with 11 figures.-The Honse of 
John Dryden in Fetter Lane, withtwo engrav­
ings.-Egyptian Reliefs.-Floors and Ceilin!l:s, 
Ancient and Modern, by C. Powell Karr, WIth 
several engravings.-Portugal Laurels by the 
Seaside.-The Eqnitable Building, New York. 
-Enameled Brick of Different Colors, how to 
make. -Preservative Fire-proof Paint, how to 
make.-Warner's Improved Dry Plate Holder, 
illustrated.-Method of Unloading Grain, two 
illustrations.-A Wooden Tower nearly 1,,1100 
feet high, illustrated.--Copper as a Roonng 
Material. - H ow to Wax Floors. - The Edel­
weiss, illustrated.-The Larch as a Lawn Tree, 
with two engravings.-Palms for Room De­
coration, with illustration.-Cast-iron Beams 
under Repeated Impacts.-Cheap Steel Gird­
ers.-A Good Floor.-Root Choking of Drains. 
-To Transfer Prints to Wood.-Tree Growth.­
Convention of National Association of Build­
ers of the United States at Chicago.-The Vast 
Sums of Money expended by Builders. ­
Earthen Drains.-End Wood Flooring, illus­
trated.-The Florida Steam Heater, illustrat­
ed.-The Mason Reducing Valve, illustrated.­
The New York Central Iron Works,-How to 
Clean Chamois Leather. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; form­
ing, practically, a large and splendid MAGAZINE 
OF ARCHITECTURE, richly adorned with elegant 
plates in colors and with fine eAgravings, illustrat­
lUg the most interesting examples of Modern 
Architectural Construction and allied subjects. 

The Fullness, Richness, Cheapness, and Conve­
nience of this work have won for it the LARGEST 
CIRCULATION of any Architectural publication in 
the world. Sold hy all newsdealers. 

MUNN & CO., PUBLISHERS, 

Il!Il lb"�way. New 11'01"110. 
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AVOID FALSE GUIDES. 

Nothing could be more misleading than the tbeory 
that every man or woman can be his or her own doctor. 
Books are published which contain long catalogues of 
symptoms, and lay down inflexible rules for treatment. 
Many lives are sacrificed annually to such amateur medi­
cal treatment. The danger of taking any remedy with ... 
out having a proper diagn'osis of one's case needs only 
to be intimated to be admitted. Drs. Starkey & Palen, 
1529 Arch Street, Philadelphia, P ... , found, when they 
introduced their Compound Oxygen to the public, that 
wisdom, as well as honesty, demanded the frankest 
statements to their patients. A correspondence soon 
brin�s out all the important. facts regarding the suf­
ferer's condition. If the physicians discover that Com­
pound Oxygen and Its associated remedies will not reach 
the disease under consideration, they make it an UR­
varying rule to say so. This precept of frank and manly 
dealin� bas not been departed from throughout seven­
teen years of active and remarkably successful practice. 
During that long' period their Home Treatment by Com­
pound Oxygen for consumption, bronchiti8t rheumatism. 
paralysis, asthma, and associated diseases has been in­
troduced into forty thousand families, and its remark­
able success warrants every recommendation that. has 
been uttered in its behalf. It is not a cure-all remedy, 
but where prescribed, after careful investbration of the 
patient's case, it rar 3Jy faibfto e1fect a cure. Drs. Star­
key & Palen send a very interesting book free to any­
body who will write for it. 

The charge for InserUon under thUJ hea4; is One Dollar 
a lineJOr each insertion ; alxJut eight words to a line. 
Advertisements must be received at p1JlJlicalion office 
as early as Thursday morning to appem' in newt issue. 

Electric Light Primer.-Facts connected with the dy­
namo and lights. Precautions for safety. A science in 
simple lallllU8ge. Book tor all. Price, 50c. C. L. Levey, 
61 Broadway, New York. 

For Sale-Improved emergency car brake. Will 
stop a .. train instantly. Simple, durable, and reliable. 
Operated either from engine or car. Sold in State rights. 
Heupel & Co., 39 Bond St., New York. 

Wanted-Capital to push a patented marine torpedo 
of unusual merit. Wm. Cook, No. 54 South Wa&hington 
Square, New York City, N. Y. 

For . Sale-One 100 H. P. Buckeye Engine.-On ac­
count of our putting In " 300 H. P. Corliss engine (J uly 1) 

we offer for sale a Buckeye engine, 100 H. P., in first class 
ordM". Can be seen running at factory of Seabury & 
J ohnson, East Oran�e, N. J. 

Electric Mats, Bnrglar Alarm, nnder Carpets. Only 
Security. (Thieve. remove panel or glass. Old Alarms 
worthle ... ) Invaluable. Stores, Offices, Door Open. 

S. S. Applegate, Camden, N. J. 
Stationary and boat engines, boilers. Best and cheijp, 

est. 1 to 10 H. P. Washburn Engine Co., Medina, Ohio. 

Press for Sale-Quick acting. Hole in bed 8x5; 
punches to center of 13 in. sheet ; 2}( in. shaft ; also four 
spindle Drill. A few second:hand engines in Hr8t�clas. 
conditIon. B. W. Payne & Sons, Elmira, N. Y. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chica.go, 1Il. 

The Australian-American Trading Co . •  20 Collins St. , 
West Melbourne. SoJe agencies for American novelties 
desired. Correspondence solicited. Care of Henry W. 
Peabody & Co., Basion. 

The Railroad Gazette, handsomely illustrated, pub­
lished weekly, at 73 Broadway, N ew York. SpeCimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just ilt­
sued a new catalogue. in which are many new and im· 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. Thi's catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 
Presses & Die •.  Ferracute Mach. Co., Bridgeton, N. J. 
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co., 116 Fourth St., Hamilton, O. 
Nickel Plating.-Sole manufactnrers cast nickel an· 

odes, pure nickel salts, polishing compOSitions, etc. $.100 
ulAttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outot for plating, etc. Hanson, Van Winkle & 
Co .. Newark, N. J . . and 92 and 94 Liberty St .. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Ilaven, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 253. 
Supplement Catalogue.-Persons in pursnit of infor­

mation of any special engineering, mechanical, or SCien­
tific subject, can have catalogue of contents of the SCI­
ENTI FIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengt.hy articles emoracing 
the whole range of engineering, mechaniCS. and physicaJ 
Icience. Address Munn & Co . •  Publishers,- New York. 

l'IYwer, 1 13 Liberty St., N.Y. $1 per yr. Samples free •. 

Billings' Drop Forged Lathe Dogs, 12 sizes-Yo to 4 
Inches. Billings & Spencer Co., Hartford, Conn. 

Pat. Geared Scroll Chucks, with 3 pinions, sold at same 
prices as common chucks by Cushman Chuck Co., Hart. 
ford, Conn. 

Get estimates from Christiana Machine Co. , 206 North 
4tb St., Philadelphia, Pa., for shafting, pulleys, hangers, 
and �earing before ordering elsewhere. 

The Improved Hydranlic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co . .  112 Uberty St .. New York. 

Veneer Machines, with latest improvements. Farrel 
Fdry. Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co. , Rochester, N. Y. See llIus. adv., p. 28. 

Woodworking machinery, planers, surfacers, match­
ers, beaders, etc. Ro1l8tone Machine Co., }4�itchburg. 
Mass. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland. Ohio. 

Send for new and complete catalogne of Scientific 
Books for sale by Munn " Co., 861 Broadway. N. Y. Free 
VI> applluatiol>. 

© 1887 SCIENTIFIC AMERICAN, INC.
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HINTS TO CORRESPONDENTS. 
Names and Address mu.t accompany all letters, 

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

Re'erence" to former article. or answers should 
give date of paper and pa�e or number of question. 

Inq nlrles not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his tum. 

Sp eCial W ritten I n .ormatl o n  on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Scien tific American Snl'pl ements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prIce. l'n::�:.,�" 

0
:1�f,!f:

d
�x8mination should be distinctly 

(1) D. R. P. writes : I have a valuable 
rifle and revolver which I desire to keep in good order. 
What oils shall I use ? A. Sperm oil that has been ex· 
posed to the sun for a week, in a bottle, with lead shav· 
ings, makes a very fine oil, much used for sewing ma­
chiues, clocks, and watches. 

(2) C. P. C. desires a receipt of wine 
color lacquer, such as is used upon tinware, etc. A. 
Put 3 onnces of seed lac and 2 drachms auiline, color of 
shade to suit, into a pint of well rectilied spirits. Let 
the whole remain for 14 days, but during that time 
agitate the bottle once a day at least. When properly 
combined, strain the liquid through muslin. 

(3) L. B. asks the latest processes on 
mixing and preparing the material with which to manu· 
facture paper buckets. A. Ordinary wood pulp is used 
mixed with glue or size, pressed into moulds and var· 
nished. 

(4) J. G. writes : 1. The English unit 
of heat being the quantity required to raise one pound 
of water one degree Fah., what is the measure of a 
unit of heat as applied in measuring change of tem· 
perature of air? A. The amount of heat which would 
raise one pound of water any given number of degrees 
would raise about one·quarter of a pound (more accu' 
rately 0'2374 pound) of air the S8me number. A cubic 
foot of air weighs 536'96 grains. A I(iven weight of ice 
in melting would absorb enough heat to lower the 
temperature of an equal weight of water 142° Fah., or 
79° C. On these factors ordinary calculations as to 
refrigerators can be based. Thus a pound of ice in 
melting would have capacity to lower the temperature 
of a pound of air (volume 13 cubic feet) 624° Fah. (.1420 ) or to lower the temperature of 624X 13 cubic 

0'2374 
feet 1° Fah. Taking 94° as the temperature of the air, 
the melting of a pound of ice would absorb enough 
heat to lower 130 cubic feet to 32° Fah. This does not 
take into account the additioual heat absorbed in the 
melting of the ice nor the inevitable waste in its appli. 
cation. If the refrigerator is ventilated, this feature 
would also involve a loss in ecouomy. 2. What chemi· 
cal effect has aqua ammonia on the materials used in 
clothing, especially underclothing? A. If not too 
strong, it has a cleansing action without injuriously 
affecting the material. 3. What effect has aqua am· 
monia if taken into the human stomach? A. It acts 
as a strongly corrosive and fatal poison if con· 
centrated. If very dilute, it counteracts acidity, i8 a 
stimulant, and is a good cure for sick headaches. 4. 
What will take out the " lire " (so called) of aqua am· 
mgnia, so that in its use for cleansing it wili not make 
the hands feel rough ? A. Mix oleic acid with it. 5. 
What produces the cloudy appearance of some of the 
ammonia compounds sold by grocers for washing duid, 
etc. ? A. The different washing ammonias vary in com· 
position. Oleic acid is contained in one prominent 
brand, find accounts for the milky appearance. 6. What 
is the best combination with aqua ammonia for general 
family use in washing and general cleaning purposes? 
A. Oleic acid is very good. Such a combination is pa· 
tented. 7. Can you give 11 formula for family washing 
�mpound and state effects on underclothing and hauds 
resulting from frequeut use and give the cause of the 
effects ? A. Dissolve 1 pound hard soap in 6 gallons of 
water, then add J4 ounce spirits of turpentine and X; 
ounce spirits of ammonia. Such soaps are stronger 
tban the ordinary varieties, and contain a large amount 
of alkali, which teuds to rot the clothes. See a book on 
soap making, etc., by Watts, which we mail for $3. 

(5) S. U. P. asks if the burning of 
bones renders them less valnable as a fertilizer. A. 
It does impair their value. 2. How to make silhouettes, 
with the aid of a good magic lantern. A. Locat� the 
lautern three feet from a hard wall, seat the subject in 
a chair one foot from the wall ; place a sheet of white 
paper against the wall, securing the four corners with 
dour paste, then with a pencil trace out the outline of 
tile dgure as projected by the lantern. If the paper is 
cut out on the lines sketched, a silhouette will be made. 
Black pllper may be pasted on to the white sheet before 
cutting, if it is desired to prodnce a black silhouette . 

(6) M. L. S. asks : 1. How great is the 
di.tance at which the telephone in its present state of 
perfection can be worked with good results? A. There 
is so much difficulty in working long lines that no gen· 
era( answer can be made. Although Chicago has been 
in telephonic communication with New York. and Bas' 
ton intermittently, and Philadelphia with rather more 
succeps, we think the telegraph is more used for dis. 
tances exceeding twenty·dve miles. 2. To what is this 
limitation of distance due? Is it owing to the current 
being enfeebled by induction, or does the simple fact 
of the distance enfeeble it ? A. It is owing to electro· 
static capacity of the line. 3. When an iron is white hot 
and i. then allowed to cool, does it pass through all the 
colors of the solar spectrum 1 If not, what colors and in 
what order does it pass through? Can the same thing 
be prodnced by chemical heat ? A. Iron or steel cool · 

ing from a white heat has its snrface oxidized, and only 

sboW8 the gradations of temperature ranging throngh 

$titntifi t )mrri tan. 
the yellow and red series to the black, and does not reo Battery. See Galvanic battery. 
present the prismatic spectrum. Its light is iucan· Battery cell, A. V. Meserole . . . .  , .  . .  . . .  . . . . . . .  . . . . .  361,660 

desceut. In heating a piece of polished iron or steel, Battery solution, W. P. Kookogey . . . . . . . • . . .  " . . . . . . 364.656 

the order is reversed below 7000, and commences with Bedstead. wardrobe, L. W. Welch . • . . . . . . . . . . . . . . . .  364,875 

the pale straw, deepening into orange and reddish I Beer, e�c., from barrel�, casks, etc., apparatus 

b . . . for 1OrclOg, H. E. BaIley . . . . . . . . . . . . . . . . . . . . . . . . .  364,88.'> 
rown to vlOlet and blue, endmg m blILck, when, if Belt hook, J. A. Ritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,673 

the heat continues to rise, it run. back through the red I Billiard cue, J. W. Sherwood . . . . . . . . . . . . . . . . . . . . . . . .  364,680 
and yellow series to white. The lower heat series of Billiard table, folding, C. J. Schoening . . . . . . . . . . . . . .  364,677 
colors is due to the reflection of light from the surface Blanket and overcoat, combined, A. H. King . . . . . .  364,762 
altered by oxidation. The oxidized surface color is Blind, sliding window, G. Poppert . . . . . . . . . . . . . . . . . . 364,955 
permanent

' 
if properly preserved. There are ch�niical Block. See Cut·out block. Paving block. 

means of producing colors on the surface of steel iron Board. See Bulletin board. Drawing board. 

and other metals by their proper dee:ree of oxidation 0; Bobbin winding machine, C .
. 
l!'. Wickwire . . . . . : . ' " 364,694 

th d 't f th 'd t I BOller, See Sectional bOIler. Steam bOIler. e eposl 0 0 er OXl e� or me a 8. Steam and hot water boiler. 

(7) G. B. asks (1) whether common salt Boiler apparatus, fuel feeder for, G. H. Patullo . . .  364,851 

(NaC]) dissolved in water, and decomposed with elec-
Boilers. hydrocarbon burner for steam, J. B. 

tricity, will yield (HCl) hydrochloric acid ? A. With 
Deeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 364,\l9.' 

Book, copying or record, C. IIeaton . . . . . . . . . . . . . . .  364,715 
a current of sufficient electromotive force, chlorine gas Boot or shoe counter stiffeners, machine for and 
will be given off at one pole and hydrogen at the other. method of forming, J. M. Watson . . . ..... . . . . . .  361,788 

The electrodes must be of carbon or some material Boot or shoe .ole buffing machine, C. H. Trask . . . . 364,688 

not attacked by chlorine. Otherwise only a portion or Boot or shoe soles, marking tool for, E. C. Holden 364,61B 

none will escape, as the electrode will be dissolved. Boot or shoe work, nailing machine for, O. E. 

The fluid should also be warm, as chlorine dissolves in Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,776 

cold water. 2. How conld CI be extracted from NaCl ? 
Boots or shoes, attaching heels to, M. V. B. Eth' 

ridge . . . . . . . . . . . . . . . . . . .. . . . . . . . . ... . . . . . . . . . . . . . . . . .  Sfd,755 
A. By warming with sulphuric acid and manganese di· Boot. or shoes, wire fastening for, O. E. Seymour 364,719 
oxide. Bottles, mould for blowing turned, W. F. Modes . .  364,R40 

(8) H. S. asks : 1. Which of three mid- Box. See Music box. 
Brake. See Car brake. 

ship sections of equal depth and beam will have the Bran duster, L. S. Hogeboom . . . . . . . . . . . . . . . . . . . . .. . . 364,927 
greatest initial stability-one with the extreme beam on Bread and vegetable slicer, L. G a thmann . . . . . . . . . 364,611 
the rail, on the deck, or on the water line? A. On the Brick machine, J. Creager . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,907 
water line. 2. What, if any, is the advantage of build· Brick or tile machine, J. I. Knapp et al. . . . . . . . .. . . . .  364,826 
ing yachts with the falling. in top sides of a man of war? Bricks, etc., composition for the manufacture of, 
A. Because this form gives better lines when sailing on J . P. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,854 

their beam. Buggy seat pocket, W. C. Reeves . . . . . . . .. . . . . . . . . ... 364,771 
Bulletin board, adjustable, Cannon & McGrath . . . .  361,895 (9) J. T. D. asks the best soldering so· Burglar alarm, E. C.' Ellwood . . . . . . . . . . . . . . . . . . . . . . .  :l&I,637 

lution for soldering copper wires to German silver Burglar alarm, electric, G. B. Lehy . . . . . . . . . .. . .. . . . . 361,761 
springs. 80 that, after being QOldel."ed_ft..f�k.L- , J�qrl)er· �P.A_ HvdrolmrboD. burnAr_ 
springs will not be covered with verdigris. A. Use B ustle, T. P. Taylor. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;164,870 

silver solder with borax dux. 
Bustle or pannier, M. J. Hodgkin . .. . . . . . . . . . . . . ... . 364,820 
Button, W. H. Schultz . . . . .. . . . . . . ... . . . . . . . . .. . . . . . . . 364,678 

(10) Machinist.-You should put nothing 
on leather belts to prevent their slipping. Cover the 
pulleys with leather. 

(11) M. A. M. asks (1)  the composition 
of perspiration. A. In 1,000 parts perspiration there 
are of: 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  995'50 parts. 
Sodium chloride . . . . . . . . . . . . . . . . . . .  2'23 
Potassium chloride . . . . . " . ...... . . .  0'24 
Sodium and potassium suI phate. . . .  0 01 
Sodium and potassium united to 

organic acids . . . . .  ' "  . . . . . . .. . . . 2'02 

1,000 
2. If used in quantity sufficient for the exciting duid of 
a common battery cell where zinc and copper are used, 
what parts of the duid would have an affinity for the 
metals, and what changes would take place in the duid 
or its parts? A. The water would suffer decomposition. 

(12) G. F. R. , Hawaii, asks (1) whether 
the use of crude petroleum as fuel for boilers is in· 
jurious to boilers, either directly or indircctly. If so, 
in what way? I have been nsing it with bagasse in the 
furnaces of a sugar factory. A. The use of petroleum in 
boiler furnaces is gradually increasing in the United 
States, it being principally used in connection with a 
steam jet. The manner of its use you will find in SCI' 
ENTIFIC AMERICAN SUPPLEMENT, No. 8, also in a book, 
" Petroleum Fuel," by Ross, which we can furnish fOl 
$1.50. Petroleum as fuel is not injurions to iron or the 
boilers. 2. Whether Stockholm tar possesses any acid 
or other properties in its component parts which may 
be injurious to iron, if useu on bearings in proportion 
of one part to three with coal tar? A. " Stockholm 
tar,"  as also other wood tars, contains a very small pcr· 
centage of pyroligneous acid and creosote. But the 
tar would not be injurious to iron in the manner of 
your use mixed with coal tar for heavy bearings. 

(13) W. O. C. says : Will you please tell 
me how many pounds of water a cubic foot of dry 
granite will absorM A. A correspondent� to whom 
we submitted the above inquiry, made a practical ex· 
periment, concerning which he writes as follows: We 
inserted a cubic foot of granite into a barrel of water, 
placing same on four small blocks, so that the six sides 
of the cube would be exposed to the water. And after 
the granite was in the water thirty·six hours, it waS 
again weighed, and we find only about 1 ounce differ· 
ence in the weight, and as the granite was weighed 
while it was wet, we calculate it was the water on outer 
surface that made this 1 ounce difference. 

INDEX OF INVENTIONS 
Por which Letten Patent 01" the 

United States were Granted 

June 14, 1887, 
AND EACH BEARING THAT DATE. 
[See note at end of list about copies of these patents.] 

Abdominal supporter and pessary, combined, D. 
L. Snediker. . . . . . . . .  . . . .  . . . .  . . . . . .  . . . . . . .  . .  . . . . . .  364,963 

Adjustlible wrench, E. S. Boynton . . . . . . . . . . . . . . . . . .  364,74tl 
Alarm. See Burglar alarm. Low water alarm. 
Albumiq.imeter, A. C. Christensen . . . . . . . . . . . . . . . . . .  3M,898 
Anemoscope" recording, W. H. Childs . . . . . . . . . . . .  � 364,802 
Arm rest for penmen , T. F. Crane . . . . . . . . . . . . . . . . •  3f�,705 

Arm rest, penman's, T. Graham . .. . . . . . .. . . . . . . . . . . 364,917 
Awning for windows, roller, F. P. Perkins . . . . . . . . .  364,770 

Awning, portable, B. D. Pennington . . . . . . . . . . . . . . . .  364,853 
Bag frame, traveling, H. Rupf . . . . . . . . . . . . . . . . . . . . . . 365,024 
Bags, frame handle connection for hand, R. R. 

Debacher . . . . . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  364,909 
Bags, sheet metal handle for traveling, R. C. 

Jenkinson (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,845 
Baling press, J . . E. Mansfield. . . . . . . . . . . . . . . . . . . . . . . .  364,836 
Barometers, rotary indicator and dial scale for 

aneroid, H. S. S. Watkin. . . . . . . . . .  . .  . .  . .  . . . . .  . . . .  364,692 
Bathing cap, W. O.borne . . . . .... . . . . . . . . . . . . . . . . . . . 364,841 
Bating, W. M. Norris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,011 

Bnttonhole stay, J. R. Frost. . . . . . . .  . .  . . . . . . . . . . . . . .  364,812 
Cable grip, W. Dunham ... . . . . . . . . . . . . . . . . . ... . . . . . . .  Sfd,709 
Calendar roll, H. S. Hack . . . . . . . . . . . . . . . . . . . . . 364,919, 364,9'20 
Camera. See Photographic camera. 
Can vent protector, E. Norton . . . . . . . . . . . . . . . . . . . . . . . 364,665 
Car brake, B. F. Crow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,706 
Car brake, H. Hanson . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... . 364,616 
Car, combined parlor and sleeping, W. J. BraM 

shears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,750 
Car coupling, Brown & Doherty . . . . . .  ' "  . . . . . . . . . . . .  364,798 
Car couplin2', C. E. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,!X)2 
Car coupling, T. Farmer . . . . . . . . . . . . . . . . . . . . . . . . ... . .. 364,314 
Car con pJing, A. G. W. Foster . . . . . . . . . . . . . . . . . . . . . . .  364,810 
Car couplin/(, D. C. Lawyer . . . . . . . . . . . . . . . . . . . . . . . . . .  3G4,fJ57 
Car coupling', M. Maher . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  364,659 
Car coupling, T. Schweitzer. . . . . . . . . . . .  . . . . . . . . . . . . .  364,679 
Car coupling, J. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,867 
Car coupling, W. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 361,633 

Car coupling, W. Wright. . . . . . . . . . . . . . . . . . . . . . . . . . .  365,0>l5 
Car coupling, D. L. Ves . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 364,874 
Car motor, street, S. W. Wood . . . . . . . . . . . . . . . . . . . . . .  364,881 
Car rails, rail chair for street, E. B. Entwistle . . . . .  3f'A,996 
Car .eat rest, W. W. Cleaveland . . . . . . . . . .. . . . . . . . . .  Sf,4.!100 
Car starter, G. T. Jobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,939 
Car stock, J. Westfall . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  361,876 
Cars, apparatus for heatIng, O. Bryan . . . . . . . . . .... . 3f>4,799 
Card clothed roller, E. Gessner . . . . . . . . . . . . . . . . . . . . . .  364,817 
Card clothing, machine for making, E. G essner . . . 364,816 
Carpets and other fabriCS, manufacturing bor-

dered, H. Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,711 
Carriage bows, machine for turning, J. W. & J. 

W. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,682 
Carriage curtain fastener, D. Conboy . . . . . . . . . . . . . . .  Sf04,805 
Cartridge implement, J. H. Barlow . . .  . . . . . . . .  . . . . . .  364,747 
Cash register, W. C. McGill . . . . . . . . . . . . . . . . . . . . . . . . .  365,013 

Cask and i.preventinj' the same from leaking, E. 
Schakat. . .  . . . .  . . . . . .  . .  . .  . . . .  . .  . .  . . .  . . .  . . . .  . .  . . .  . . . .  &\01,676 

Centrifugal machine, R. B. Lafferty . . . . . . . . . . . . . . . .  364,941 
Chair. See ReclininK and reversible chair. Thea-

ter chair. 
Channel flap laying machine, O. Gilmore . . . . . . . . . . . 364,757 
Chopper. See Cotton chopper. 
Churn, R. C. Boekler. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . .  364,793 
Churn, J. A. Irons . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3H4,937 
Churn, Zietzke & Summers . . . . . . . . . . . . . . . . . . . . . . . . .  364,744 
Cigar bunches, machine for wrapping, J. E. 

Schmalz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,773 
Cigar bunching machine, C. Beckert . . . . . . . .  364,700, 364,701 
Cigar bunching machine, M. M. Gardner . . . . . . . . . . .  SM,815 
Cigar heads, device for forming, J., Jr., & S. S. 

Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,736 
Cigar wrappers, machine for cutting, J. E. 

Schmalz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,774 
Cigars, machine for finishing and trimming, J. E. 

Schmalz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  064,775 
Cigarettes, method of and machine for applying 

saliva proof mouthpieces to, J. B. Underwood 364,873 
Cisterns, device for regulating the water supply 

iU, M. K. J e1feries . . . . . . . . . . . . . . . . , . . . .  . . .  . . . • . . . .  364·,938 
Clock, street, A. Staib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,�71 
Clocks, electric synchronizing apparatus for, 

Ramel & Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,023 
Closet. See Dry closet. 
Clothes wringer, W. Hermann . . . . . . . .. . . . . . . . . . . . . . 005,006 
Clutch, friction, P. Medart . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,945 
Coat holder, adjustable, H. Christian . . . . . . . . . . . . . . .  3{).t,80a 
Colfee pot, Edwards & Elliott . . . . . . . . . . . . . . . . . . . . . . . . &\01,911 
Coffin, W. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  3G4,f045 
Coin or ticket receiving turnstile, W. Peake . . • . . . .  3f>4,852 
Compound fabriC, T. S. Very . . . . . . . . . . . . . . . . . . . . . . . .  364,786 
Conveyer, pry. T. J. O'NeilL . . . . . . . . .  . ,  . . . . . . . . . . . . .  364,846 

Cooler. See Milk cooler. 
Cop winding machine, wire, B. Scarles . . . . . . . .. . . . .  034,86] 

Cotton and cotton seed press, J. M. Drew . . . . . . . . .  004.995 
Cotton chopper, J. B. Ammons . . . . . . . . . . . . . . . . . . . . .  364-,699 
Cotton chopper, Bailey & Wester . . . . . . . . . . . . . . . . . . .  004,746 
Cotton chopper, H. W. SItcks . . . . . . . . . . . . . . . . . . . . . . . .  &i4,853 
Cotton chopper and cultivator, E. Franklin . . . . . . . .  364,811 
Cotton chopper and cultivator, combined, B. L. 

J ones . . .  . .  . .  . . . .  . . . .  . .  . .  . . . . .  . . . . .  . .  . . . .  . .  . . . . . .  . . . 365,007 
Coupling. See Car coupling. Pipe coupling. Thill 

coupling. 
Cultivator, N. P. & J. W. Lehr . . . . . . . . . . . . . . . . . . . . .. 364,943 

Curtain fixture, J. & W. J. Rathgeber . . . . . . . . .. . ... 364,670 
Curtain ring, E. Compton. . . . .  . . . . . . . . . . . .  . . . .  . . . .  . .  364,752 
Cut·out block, E. McEvoy . . . . . . . . . . . . . . . . . . . . . . . . .. . .  364,721 
Cutter. See Feed cutter. Rotary cutter. Sheet 

metal scroll cutter. 
Damper, furnace, W. H. H. Barton . . . . . . . . .  " . . . . . .  364,888 
Dental burrs, machine for cutting, L. Maillard . . . .  364,832 
Desk, W. K. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,005 
Desk and table, combined, writing, C. Sonne . . . . . .  364,684 
Distance instrument, J.  M. Bowyer . . . . . . . . . . . . . . . . .  364-,630 
Door roller, H. F. Sawtelle . . . . . . . . . . . . . . . . . . . . . . . . . . . 364,963 
Door sill, W. S. Carlton . . . .  . . . .  . . .  . . .  . .  . . . . . .  . . .  . .  . . . . 364,896 
Dovetailing machine. A. Dodds . .  , " . . . . . . . . . . . . . . .  364,6.l/i 

Drawing board, N. W. Sal.bury . . . . . . . . . . . . .... . . . . . . 364,73} 
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Dredging and excavating machine, M. A. ShepM 

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 364,780 
Dredging machine brace, E. Huber et al . . . . . . . . .• . .  364,7Hl 
Drilling machine, rock, B. F. Bergh . . . . . . . .. . . . . . . . .  304.702 
Dry closet, automatic, A. Button . . . . . . . . . . . . . . . . . . . . 363,988 
Duplex engine, H. F. Gaskill . . . . . . . . . . . . . . . . . . . . . . . .  364,640 
Easel, A. K. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S64,!l91 
Elevator, Schollian & Kavanaugh, Jr . . . . . . . . . . . . . . . 364,863 
Elevator valves, electrical device for operatin�, 

C. G. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,()]S 
Ellipsograph, S. IIarding . . . . . . . . . . . . . . . . . . . . . . . . . . .  36:;,75.'5 
Embroidery patterns, transfer of, G. A. GreenM 

leaf. . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  364,�18 
Engine. See Duplex engine. Pulp beating en-

gine. Rotary engme. Steam engine. 
Evaporating pans, coil for healing, G. A. Daudt .. 364,900 
Extraction apparatus, W. H. Allen . . . . . . . . . . . . . . . .  364,883 

Fabric. See Compound fabric. 
E'an, rotary, R. B. Cissell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3134,751 
}I'aucet and fiBer for cans, H. H. Hull . . . . . . . . . . . . . . 3H4,821 
Feeding device for boilers, water, }I'. B. Eastman . 364,6a6 
Feed cutter, Metzger & Cooper . . . . . . . . . . . . . . . ... . . . .  364,946 
Fence, G. S. Sprim '  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &\oI,f085 
�'ence post, J. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,674 
FenCing, machin e for manufacturing barb wire 

mesh, J. D. Curti8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3G4,�'54 
Fertilizer distributers, feed mechanism for, J. W. 

Spangler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sf>4,969 
Filter construction and screen, J. W. Hyatt . . . . . . .  364,934 
Filter diaphragms, abrasion of, J. W. Hyatt . . . . . . .  364,U36 
Filter diaphragms, cleansing, J. W. Hyatt . . . . . . . . .  3t34,935 
Filter presses, suspending plates and frames in, 

J. Kroog. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364,827 
Filter, pressure, E. S. Hutchinson . . . . . . . . . . . . . . . . . .  ;J64,932 
Filtering surfaces, apparatus for cleanSing, J. W. 

Hyatt. . . . .  . .  . .  . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36:3,983 

�'ire escape, A. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,781 
Fire extinguisher, portable, E. K. Parker . ..... . . . .  364,667 
Floor jack, W. E. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,794 
Folding ta ble, L. J. Woodrulf. . . .  . . .  . . . . . . . . . .. . . . . .  365,0;)4 
Foot warmer, C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3fd-,DW 
Frame. See BRJ! frame. 
14�rn TllA{,l ,....., ,,, l- 0 1 H  ... � A i  .... + -1-' .. _ , V. ,." 
!i'uel, controlling the supply of atomized, G. W. 

Davison . .. . . . . . . . . . . . . . . . . . . . . . . .. " '  . . . . . . . . . . . . . . . 364,708 
Furnace. See Smoke consuming furnace. 
Furnaces, apparatus for promoting combustion in, 

W. Oliphant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364,75:> 
}I'urnaces, feeder for bagasse, W. W. Taylor . . . . . . .  364,871 
Furniture and fire escape, combined household, 

H. G. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(i4,GU8 
Furniture, folding, J. B. Brolaski. . . . . . . . . . . . . . . . . . .  364,700 
Gauge. See Micrometer gauge. Water gauge. 
Galvanic battery, Fran .ken & Bender . . . . . . . .  , . . . . .  364,63B 
Game counter, J. F. Champlin . . . . . . . . . . . . . . . . . . . . . . . 3ti4,704 

Game table, Ganter & Borst . . . . . . . . . . . . . . . . . . . . . . . . . .  364,999 
Gas burner, J. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3H4,�-l86 
Gas burners, safety attachment for, E. R. Pru·itt . . :%4,721J 
G as controlling apparatus, F. H. Hambleton . . . . . . .  3&l,ill4 
Gas lighter, electric, C. W. Holtzer . . . . . . . . . . . . . . . . .  364,760 
Gas mains, pipe jOint for, F. Moore . . . . . . . . . . . . . . . . .  364,Ri7 
Gas regulator, J.  H. Curry . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . M4,992 
G ear, frictional driving, H. Exley . . . . . . . . . . . . . . . . . . .  364,007 
Glassware, manufacture of ho]]ow, L. V. Hue . . . . . 3M,929 

Grain binder, J. )'. Steward . . . . . . . . . . . . . . . . . . . . . . . . .  3G4,�72 
Grate, T. F. Morrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,841 
Grate for furnaces, etc . •  S. }I'iske. . .  . . . . . . . . . . . . . . 364,712 
Grates or stoves, attachment for, A. E. Vogeley .. 364,nOO 

Grinding mill, F� Beall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3H4 ,H28 
Grinding mill, W. T. Pyne . . .  . . . . . . . . . . . . . . . . . . . . . .  Sti5,022 
Hair or mustache curler. M. N. Posner . . . . . . . . . . . .  364,956' 
Handle. See ::;aw handle. 
Handle, H. W. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  361,724 
Harness, pole strap attachment for double, P. W. 

Corcoran . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  364,f.l33 
Harness supporting device, James & Delavan . . . . . 364,652 
Harrow, pulverizing, R. L. Lukens . . . . . . . . . . . . . . . . . .  3f'A-,s:n 
Harvester. J. Bissing . . . ... . . . .. . . . . . . . ... . . . . . . . . . . . . 364,748 
Harvester binder, D. Maxwell . . . . . . . . . . . . . . . . . . . . . . . 364,837 
H"rvester, clover, M. G. Mueller . . . . . . . . . . . . . . . . . . . . 364,949 
Harvester, cotton, D. B. Haselton . . . . . . . . . . . . . . . . . .  364-,759 
Harvesting machine, E. W. Jenkins . . . . . . . . . . . . . . . .  3H4-.653 
Hat and clothes hook, combined, J. C. Lee . . . . . . . .  3H4,f>f.8 
Hatchway, self clOSing, P. V. Bail . . . . . . . . . . . . . . . . .  364,884 
Hay press, M. L. Cope . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  3G4:,9Ofi 
Hay rack, S. A. Stew"rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;164,8W 
Hay rake, revolving, T. Miltenberger . . . . . . . . . . . . . . .  005,014 
Hearing, instrument to assist. Townley & W ashM 

burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  364,97,j 
Heater. See Water heater. 
Heater for cars and other purposes, J. M. Thayer 365,0.'30 
Hog trap, R. C. Hart . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  364,tl:!3 

Holder. See Coat holder. Paper h01der. Paper 
sack holder. Pen holder. Rein holder. Rub' 
ber band holder. Tobacco lath holder. 

Hook. See Belt hook. Hat and clothes hook. 
Meat and bale hook. Sweat pad hook. Ward· 
robe hook. 

Horseshoe, C. J. Le Roy . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . .  365,010 
Horseshoe machine, T. S. Very . .. . . . . . . . . . . . . . .. . . . .  364,689 
Hose supporter, S. H. Whiting . . . . . . . . . . . . . . . . . . . . .  3b4,740 
Hydrocarbon burner, Hughes & Shallow . . . . . . . . • . . 364.931 
Ironing table, F. P. Burcaw . . . . . . . . . . . . . . . . . . . . . . . . .  364,800 
Jack. See �'Ioor jack. Lifting jack. 
J oint. See Pipe jOint. 
Keyhole guide and escutcheon, combined, S. S. 

Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,850 
Knitting machine, Circular, Cooper & Ford . . . . . . .  3li4,SOO 
Knittimr machines, stopping mechanism for cirM 

cular, H. B. M uirhead . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,726 
Lamp burner support, J. F. White . . . . . .. . . . . . . . . . . . 364-,789 
Lamp, gas, L. }I'. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3tl4,703 
Lantern, tu bular, D. C. Kline . . . . . . . . . . ..... . . . . . . . . .  364,825 
Lathe, P. Shellenback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,966 
Leather cutting die, A. D. Goetz . . . . . . . . . . . . . . . . . . . .  864,613 
Leg coverina', J. H01mes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,nf:O 

Level, spirit, O. D. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  3("15.033 
Lifting jack, A. S. Towle . . . . . . . . . . . . . . . . . . . . . . . . . . , ;164,974 
Lock. See Safe lock. Seal lock. Wagon box 

lOCk. 
Lock and latch, combined, E. Nyswonger . . . . . . . . . .  364,727 
Loom, B. Scarles . . . . . .  , . . . .  " . .  . . . . . . . . . . . . . . . . . . . . . .  36·1,800 
Loom, H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 364,GB7 
IJoom let-off mechanism , Crompton & Wyman . . . .  3H4,807 
Loom weft stop mechanism, J. McDade . . . . . . . . . . . .  365.012 

Looms, pattern device for shuttle box operating 
mechanism for, H. \Vymnn . . . . . . . . . . . . . . . . . . . . .  364,/i!lH 

Looms, positive shuttle motion for, C. Widmer . . .  364.74 1 
J�ow water alarm for steam boilers, W. J. Kassler. ��ti4,B40 
Map or chart exhibitor, J. H. Sampson . . . . . . . . . . . .  3t34,67f) 
Mattress, K. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3tW,7�H 
Measuring device, rope, W. S. Reamer . . . . . . . . • . . . .  3H4,A56 
Meat or bale hook, Sibley & Combs . . . . . .. .. .... . . . .  364,9(;', 
Metal, maclHne for notching strips of, Proctor & 

Knowles............................ .. . . . . . . .. . .  365,0'20 
Micrometer gauge, A. H. Emery . . . . . . . . . . . . . . . . . . . .  364,B13 

Milk cooler, W. H. Hickey . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,618 
Mill. See Grinding mill. 
Moulding machine, sand, M. R. Moore . . . . . . . . . . . . .  364,948 
Monument, metallic. A. H. Miller . . . . • . . . . . . . . . . . . . .  364,661 
Mortar, drug-gist's, E. G. Purdy . . . . . . . . . . . . . . . . . . . . . . 365,021 

Motor. See Car motor. 
Mortiacs, tool for squaring, J,. Heu . . . . . . . . . . . . . . . . 3(lf,6(1 
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MoUon, device for converting, J .  W. Ledyard . . . . .  004,828 
Music box, Robin & :Mailloux, . . . . • • • . . . . . . . . . . . .  , . .  364.959 
Musical instrument, M. Gally . . . . • . • • . . . . . . . . . . • . • . . .  :m4,813 
Nailing machines, �ripping mechamsm for wIre, 

O. E. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  364,771 
Necktie and shirt bosom, combined, D. S. Brag� 

don . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  364,891 
Nose protector, \V. A. Sentman . . . . • • • • . • . . • . . . • . . . .  364,733 
Ordnance, E. S. H u nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3t14,72O 
Ore separator and amalgamator. L. Newcomb . . . . .  364,844 
Organ pedal. Schwesinger & Courville . . • • . • • . . • • . • •  31:)4/865 
Paint, roofi ng, Barber & Lickly . . . . . . . . . . . . . . . . . . . . . .  364,887 
Pantaloons, device for stretching. �.,. C. Mensinga 364,838 
Paper calendar rolls, leader for, G. Dunn . . . . . . . . . .  364,710 
Paper hol der, wrapping, R. C. GillUand . . . . . • • .  _ _  •• ;)94,915 
Paper. mechanism for operating a roll of, A. G. 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364.822 
Paper sack holder, L. V. Bryan . . . . . . . . . . . . . . . .. . . . .. .  364,631 
Paving block, S. M. Hoyt. . " '  . . . . . . . . . . . . . . . . . . . . . . . .  364,928 
Pen. fountain. J. Schmackelsen . . . . • . • . • • • • • . • . • • • . .  SM,77� 
Pen holder, F. H. Ludington . . .  . • • . .  . . . . . . . . . . . . . . .  865,011 
Pencil, B. B. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364,916 
Photographic camera, Schroder & Adams . . . . . . . . . .  364.,864 
Photog-raphic cameras, tripod tops for, T. H. 

Blair . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . • . . . . . . ' " 364.629 
Photographs. rubbing down device for mounting, 

L. �'. Adt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . • • • • 364,S82 
Picking table for n uts, etc • • B. H. Vellines . . . . . . . . . 364,977 
Pipe. See Tobacco pipe. 
Pipe coupling, tJ. O'Leary . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  864,666 
Pipe joint, J. J. 'rhomas . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 364-,f>86 
Pipe wrench. C. T. Phillips . . . . . . . . . . . . . . . . . . . . . . . . .  36.5.019 
Pipe wrenCh, J. Sample . . . . . . . • • • • • • • • . • • . •  0 . . . . . . . . 864,961 
Planing machine. S. A. Woods . . . . . . . . . . . . . . . . . . . . . . 364,74..1 
PJanin2' machine, metal, E. P. & H. C. Walter . . . .  364,980 
Planter, chopper, and cultivator, cotton, L. 

Alsup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,6r. 
Planter, seeC'., R. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .. . .  364,824 
Planters, ch eck row attachment for corn, A. J 

Walters . . .  ' . . . . ' . .  " . . .  , . . . . . .  . . . . . . .  . . . . . . . . . . . . .  364.981 
Plow, fire. J .  B. Oliver . . . . . . .  , . . .  , .  . . . . . . . . . . . . . . . . . . . 364,768 
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Plow point, M. H. 1i:ffinger . . . . . . . . . . . . . . . . . . . . . . . . . .  364,912 
Plow, wheel, J. Clayton . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . .  264,8W 
Plow wheel. C. H. Steavens . . . . . . . . . . . . . . . . . . . . . . . . . . 364.135 
Post. See l<"ence post. 
Pot. See Coffee pot. 
Press. See Baling press. Cotton and cotton seed 

preBS. Hay press. 
Printing machine, O. B. Reynolds . . . . . . . . . . . . . . . . . .  004,671 
Printing machine, oil cloth, II. A. Boucher . . . . . . . .  364,890 
Printing machine, perfecting color, W. H. R. 

':roye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' � " " . . . . 3G4,97G 
Printing presses, device for jog-gine: or evening 

sheets of paper on fl y  tables of, T. Hannigan . . 365,004-
Protector. See Can vent protector. Nose pro-

tector. 
Pulp beating eng-ine, B. B. Tobie . . . . . . . . . . . . . . . . . . . . 3fA,687 
Pulley, belt, W. N. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . .  364,878 
Pump, B. C. Vanduzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,739 
Pump for emptying' cans, H. L. Hauser . . . . . . . . . . . . 364.819 
Pump. sirup and measuring', R. E. Huff . . . . . . . . . . . .  864,930 
Pumps. forcing attachment for lift, J. Knopp . . . . . 364,655 
Rack. See Hay rack. Towel rack. 
Rack tooth, Hodgman & Cheney . . . . . . . . . . . • . • • . . . . .  364,926 
Railway switch stand, Meeker & Brown . . . . . . . . . . . .  364,722 
Railway track chaIrs, die for forging cross bars of, 

A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365.028 
Railways, safety appliance for, li'. S. Guerber, 

365.001 to 365,003 
Railways, switch for overhead, V. Angerer . . . . . . .  864,626 
Railways, tongue swith for street, A. J. Moxham . 364,725 
Rake. See Hay rake. 
Rat trap, J.  Harvell . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  364,924 
Reaction wheel, H. J. Seigneuret . . . . . . . . . . . . . . . . . . 364,8G6 
Reclining and reversible chair, Scarritt & Mosley. 365,025 
Reclining chair. E. M. Santee . . . . . . . . . . . . . . . . . . . . . . . . 364,732 
Reel. See W ire cloth delivering reel. 
Refrigerator, G. E. Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . _ .  364-,809 
Register. See Cash register. 
Regulator. See Gas regnlator. Temperature 

regulator. 
Rein holder, J. C. Henry . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  :l64.718 
Ring. See Curtain ring. 
Rods. tubes. etc., machine for cutting or screw-

threading, A. Saunders . . . . . . . . . . . . . . . . . . . . . . . . .  364,962 
Roller. See Card clothed roller. Door roller. 
Roller mill. H. A. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,984 
Rolling railway ties, roUs for, F. X. Georget . . . . . . . 364,642 
Rotary cutter, E. Beecher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3&.1,792 
Rotary engine, Hills & Fitch . . . . . . . . . .  " . . . . . . . . . . . .  364,925 
Rubber band holder. W. A. Cooper . . . . . . . . . . . . .. . . . .  364.904 
Safe lock. J. C. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,922 
Safe, vault, etc., 'V. Corry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004-,753 
Safety switch, N. E. Springsteen . . . . . . . . . . . . . . . . . . . .  364�970 
Sash attachment. R. Schenck . . . . . . . . . . . . . . . . . . . • . . . 364,965 
Saw, W. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . • . . . .  364,787 
Saw handle, crosscut, C. Richardson . . . . . . . . . . . . . . . . 364,672 
Saw teeth, device for swaging insertible, Wheeler 

& Newhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,877 
Saws, mounting diamonds on, .T. W. Maloy . . . . . . 364,8� 
Sawing machine, rail,  Smith & Balch . . . . . . . . . . . . . . .  365,02C 
Scale, automatic grain,  K. H. Schaper . . . . . . . . . . . .  3fA-.OO4 
Seal lock, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,892 
Seal lock, 1. C. Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,�54 
Seal locks. seal tag for, R. M. Sully . . . . . . . . . . . . . . . . .  365.029 
Sectional boiler, J. Robb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364.958 
Sectional boiler, H. Warden . . . . . . . . . . . . . . . . . . . . . . . . .  364.982 
Separator. See Ore separator. 
Sewing machine, C. H. Bayley . . . . . . . . . . . . . . . . . . • . . .  364�791 
Sewing machine, J. A. House . . . . . . . . . . . . . . . . . . . . .. . .  364,719 
Sewing machine, W. H. Palmer. Jr . . . . . . . . . . . . . . . . . . 364,769 
Sewing machine, book, A. M. Stickney . . . . . . . . . . . . .  365,027 
Shaving apparatus� A. H. Wallace . . . . . . . . . . . . .  0 0 ' "  364,fi91 
Sheet metal can, cap, head, or blank. E. Norton . .  364,662 
Sheet metal scroH cutter, Kittredge & Leavitt . . . .  364,763 
Shoe: nailing machine, O. E. Seymour . . . . . . . . . . . . . . . 364,778 
Shoe stretching machine. !. E. Booth . . . . . . . . . . . . . .  364,889 
Shutter fastener, D. E. Darnell . . . . . . . . . . . . . . .  . .. . .  364,707 
Silk throwing machine. ,J. E. Tynan . . . . . . . 364.788 to 364,785 
Sleds, hand guide and brake for. P. B. Doty . . . . . . . . 364,91� 
Sliding screen, adjustable, S. B. Comstock . . . . . . . . .  364.001 
Smoke consuming furnace, H. Adams . . . . . . . . . . . . . .  364,745 
Snow plow, O. U. Guinand . . . . . . . . . . . . . . . . . . . . . .  . . .  36.5,818 
Solder for vent holes, prepared, E. Norton . . . . . . . 364{,64 
Solder. manufactured, E. Norton . . . . . . . . . . . . . . . . . . .  364,663 
Spark arrester, 'V. '11, Reed . . . . . . . . . . . . . . . . . . . . . . . . .  364,857 
Spike point, S. A. McLean . . . . . . . . . . . . . . . . . . . . . . . . . .  864.,767 
Spikes, re-enforce for, S. A. McLean . . . . . . . . . . . . . . .  364,766 
Spinning machine, H. J. Woodman . . . . . . . .  , . . . . . . . .  364,742 
Spinning machines, spindle support for, A. Wood 364,880 
Spinnjng spindles, support for, W. T. Carroll . . . . . .  364,897 
Spring. See Vehicle sDring-. 
Sprinkling vines and plants, apparatus for, T. 

Wickersham . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,790 
Stairs, doorsteps, mats, etc., tread of, Hendra & 

Gooding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,717 
Stand. See Railway switch stand. 
Steam and hot water boiler, W. R. Parks • . . . . . . . .  364,848 
Steam boiler, portable, Mitchell & Fischer . . . . . . . . .  364,839 
Steam engine. C. R. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . .  364,627 
Steam generating apparatus, S. Smith . .  , " . . . . . . . .  564,868 

Ititufifi t ltutritau. 
Steam generator, A. L. Gilstrap . . . . . . . . . . . . . . . . . . . . . 365,000 
Stone. machine for curve sawing in, J. W. Maloy . . 364,8.:>4 
Stone sawing machine. E. 1:t�oerster (r} . . . . . . .  . . . .  . . .  10,844 
Stone sawing machine, J. W. Maloy . . . . . . . . . . . . . . . .  364,8.13 
Stovepipe thimble. Hutchins & Macomber . . . . . . . . . 31',4,1151 
Stove, regenerative hot blast, Ford & Moncur . . . . .  364,BHS 
Stoves. feeder for, M. S. Briggs . . . . . . . . . . . . . . . . . . . . . .  364,1B5 
Street washer. W. Strong. . . . . . .  . . . . . . . .  . .  . . . .  . . . .  . 364.788 
Supporter. See Abdominal snpporter. Hose sup-

porter. 
Surgical splir.t. J. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364.942 
Dweat pad he-ok, F. S. Derr • • • • • • • . • • • . • • • . • • • • • • • . • •  364,808 
Swing, H. H. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364.713 
Switch. See Safety switch. 

Table. See Billiard table. Folding table. Game 
table. Ironing table. Picking table. 

Teaching spelling. kindergarten game for. I. B. 
Oakley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  364,845 

Telegraphy, synchronouS, R. G. Brown . . . . .  364-,893, 864,894 
Temp"ratur& regulatJr, W. H. Richardson . . . . . . . .  364.,957 
T'lrminal or didtributing ':lox. F. E. Degwhardt . . .  364.994 
The"ter chair. J. A. L;;tlefleld . . • . • • . . • • . . . . . . • . . . • •  364.944 
Thill c0npling. C. R. Pattorson . . . . . . . . . . . . . . . . . . . . . 364,849 
Thill shackle. T. Derrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,684 
Tiles. protector for drain. W. W. Ingold . . . . . . . . . . . .  064,823 
Timber roll, R. M. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,693 
Tire, wheel, W. H. Carmont . . • . . . . . . . . . . . . . . . • . . . . . .  364,989 
Tobacco cnring flue, J. A. Kernodle . . . . . . . . • . . . . . . .  365.008 
Tobacco lath holder, Vintree & Climenson . . . . • . . . .  364.978 
Tohacco pipe. F. Roesllng . . . . . . . . . . . . . . . . . . . . . . . . . . . 364,960 
Tongue support, A. N. Rooks . . . . . . . . . . . . . . . . . . . . . . . .  364,858 
Towel rack, E. & II. Gangwer . . . . . . . . . . . . . . . . . . . . . . . . 364,814 
Trammel point. J. A. Traut . . . . . • . . . . . . . . . . . . . . . . . . . .  365.031 
Tramways, suspension wheel for wire cable, R. 

Prentice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  364,669 
Trap. See Hog trap. Rat trap. 
Tricycle, H. Thiessen . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . .  364,782 
Truss. G. N. Tibbles . . . . . . . . . • • . . . . . • . . . . • . . . . • . . • • . . .  364,788 
Turhine wheel. A. D. Cole . . . . . . . . . . . . . . . . . . . . . . . . .. . .  364.80! 
Umbrella. W. H. Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364.987 
Umbrella. folding J. D. Nesbitt . . . . . . . . . . . . . . . . . . . . .  364,951 
Valve, T. F. Morrin . . . . • . • . . • • . . . . . • • • . . . . . • . . .  " . . . . .  364,84.2 

Inside Page, each insertion - - - '5 cents ,!- line. Back Paae, ench insertioll - - - 81,,00 R hue. 
T h e  above a r e  charg-es p e r  agate li�e-about ei.ght 

words per line. This notice shows the wldth of the hne, 
and is s.�t in agate type. Engravings may i.ead adver­
tisement, at the same rate per agate line, 1'y measure­
ment, as the letter press. AdvertisemeLlts must be 
received at, publication office as early as Th rsdr..y morn­
ing to appear in n ext issue. 

SEBASTIAN, MAY &. CO'S 
Improved Screw Cutting LATHES���e� 

Drill Presses. Chucks. Drills. 
Dogs, and machinists' and ama­
teurs' outfits. Lathes on trialll 
Catalogues mailed on application �1o"=;jr'!!W1IiiI1 

] 65 W. 2d St •• Ciucinnati. 0 

v iliv l;;, gull;;, d". vru • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • •  _.oo�r--
Valve operating mechanism, G. T. Wilson . . . . . . . . .  004,695 
Vehicle hody. H. A. Moyer . • . . . . . . . . . . . . • • . . . . . . . . . .  364,843 
Vehicle. road, G. B. Schoepf . . . . . . . . . . . . . . . . . . . . . . . . .  364.862 
Vehicle spring, King & Magner . . . . . . • . . . . . . . . . . . . . . .  365,009 
Vehicle two-wheeled. Hare & Spronl. . . . . . . . . . . . . .  364,921 
Vehicle. two-wheeled. B. J. Healy . . . . . . . . . . . . . . . . . .  364,714 
Vehicle. two-wheeled. B. F. Rix . . . . . . . . . . . . . . . . . . . .  361,730 
Vehicle wheel. R. A. Townsend . . . . . . . . . . . . . . . . . . . . .  364,872 
VelOCipede. J. S. Copeland . . • . . . . . . . . . . . .  " . . . . . . . . . .  364.632 
VelOCipede. T. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.015 
VelOcipede saddle. W. Cook . . . . . . . . . . . . . . . . . . . . . . . . . •  3f.4,903 
Veneering machine. J. W. & J. W. Sherwood . . . . . •  364.681 
Ventilator. See Window ventilator. 

Vessels, construction of navigable, W. Forward . .  3&&,638 
Wagon hed hOist. J.  P. Potter . . . . . . . . . . . . . . . . . . . . . . . 364,728 
Wagon box lock. N. O. Calkins . . • . . . . • . . . . . . . . • . • . . .  364,801 
Wagon gear. J.  P. Johnson . . • . . . . . . . . . . . . • . . . . . . . . . .  364.654 
Wa�ons or agricultural machines, seat for, S. 

Hedges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364.716 
Wardrobe hook. Crosby & Jayne . . . . . . . . . . . . . . . . . . .  364.990 

Washer. See Street washer. 
Washing machine. G. M. Miller . . . . . . . . . . . . . . . .... . . .  364,723 
Washing machine. G. W. Wilson . . . . . . . . . . . . . . .. .. . .  364.879 
Watch. F. B. Von Wechmar . . . . . . . . . . . . . . . . . . . . . . . . .  365,032 
Water gauge, safety, A. H. Fowler . . . . . . . . . . . ... . . . .  m4,756 
Water heater. M. Muller . . . . . . . . . . . . . . . . . . . . . ; • . • • . . .  365.016 
Waterproof garment, M. R. Yeomans . . . . . . . . . . . . .  365,036 
Wheel. See Plow wheel. Reaction wheel. Tur-

bine wheel. Vehicle wheel. 
Whip button. S. Baker . . . . . . . . . . . . . . . . . . . . .. . . . . . .... . 364.886 
Whistle, steam, Losch & Harner . . • • • • • • • • • • • . • • • • . .  364:,830 
Windmill. �'. Altman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364.983 
Window ventilator, F. E. Smith . . . . . . . . . . . . . . . . . . . . . 864:,734 
Wire cloth delivering reel. S. E. Ratekin . . . . . . . . . . . 364.855 
Wire couplings, machinery for making, W. E. 

Brock . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  364.985 
Wrench. See Adjnstahle wrench. Pipe wrench. 
Wrench. R. B. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364,765 
Zina ore, reducing, E. Walsh, Jr . . . . . . . . . . . . . . . . . . . .  364,979 

DESIGNS. 
Badge. W. H. Stinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 17.BOO 
Badge, button, S. M. Stevens . . . . . . . . . . . . . . . . .  � . . . . . . . 17,389 
Bootjack. J. M. Thain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,392 
Box, A. C. Rex . . . • . . . . . . . • • . . . . . . . . . . . . . . . . . . . . • . . • . . . .  17,�94 
Card, sample or pattern, E. H. Converse . . . . . . . . . . . .  17,386 
Corset, Olmstead & Nason . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,388 
Railing bracket. J. F. Wollensak . . . . . . . . . . . . . . . . . . . .  17.395 
Stove. oil. G. W. Swett . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.891 
Ticking or similar woven fabriC, H. S. Kneedler . . . . 17,393 
Tiling. A. T. Mar.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,887 

TRADE MARKS. 
Aerated beverages, Chesterman & Barrow . . . . .. . . . .  14,505 
Ale, Greenway Brewing Company . . . . . . . . . . . . . . . . . . . .  14,521 
Ale, light present use, Greenway Brewing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,520 
Bntter. J. H. Gray . . . . . . • . • • • • . . . • . . . . . . . . . . . . . . . . . . . . .  14.508 
Flour, wheat, F. M. Arming & Co . . . . . . . . . . . . . . . . . . .  14,503 
Furniture and woodwork, liquid preparation for 

cleaning and polishing, StelIee & Judd . . . . . . . . . .  14.513 
Gas fixtures, United States Wenham Patent Gas 

Lamp Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,517 
Hay elevators, hay carriers, and hay forks, J anes-

ville Hay Tool Company . . . . . . . . . . . . . . . .  , . . . . . . . . .  14,511 
Lead. white, Carter White Lead Company . . . . . . . . . .  14,523 
Liniment, C. A. Vogeler Co . . . . . . . . . . . . . . . . . . . . 14.518. 14,lil9 
Medicine for external and internal use and for 

certain named diseases, L. A. Chad wick . . . . . . .  14,506 
Medicine for kidney diseases, dyspepSia, liver com­

plaints, and similar diseases, liquid, O. P. 
Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,514 

Medicines, blood purifying, H. C. Bragg . . . . . . . . . . . . .  14,504 
Mineral water, natural, E. Von Eckardfitein . . . . . . • .  14,507 
Nasal balm, T. Fulford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H,516 
Petroleum for illuminating purposes, refined 

Waters Pierce Oil Company . . . . . . . . . . . . . . . . . . . . . .  14.522 
Umbreilas and parasols. A. Hirsh & Bro . . . . . . . . . . . . . 14.510 
Watches. A. chwoh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,512 
Whiskey. hand-made sonr mash. Stein Bros. & 

Banmgart!. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  14.515 
Wine, celery, C. M. Heer . . . . . . . . . . . . . . • . . • . .  0 . . . . . . . . .  14.,509 

A Printed copy of the specifications and drawing of 
any patent in the foregoing li!?.t. also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & C(j t 361 
Broadway, New York. We also furnish copies of pal ents 
granted prior to 1866 : but at increased cost, as the 
speCifications, not being printed, must be copied by 
hand. 

Canadian Patent8 may now be obtained by the 
inventors for any of the inventions named in the fore­
going list, provided they are simple. at a cost of $40 

each. If complicated, the cost will be a little more. For 
fun instructions address Munn &, Co., 361 Broadway, 
New York. Other foreign patents may also be ohoalned. 

IfM")PuncIIiIIl I'nsslll 
a .  DIES UD DTHERTDO� __ --..r 

IHEIIT METAL GOOD., HAMMERS ... Op·'ORGI.C8 . ..... .$IiIes 4. P"kor Pre .. CD 
� ... , Co  .... 

AGENTS WA N TED (Samples FREE) for 
Ur. Scou's beautiful IUectl' ic Co .. -sets, B.oushes, Bei rs, Etc. No 

���kd.
qUick S/,lt1: s'�o�1!:�:ysl3n��::j���� ��ai-�" 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOW ERS, &c. 

J O H N  S. URQUHART, 46 Cortlandt St • •  N. Y. 

"VV .A.N':I:'ED_ 
SMA LL D YNAMO ENGI NES. Send specifica­

tions giving size and space, lowest prices on quick run­
ning engines. 4.50 to 50) revolutions, 2 to 3 H.P. No dead 
centers, governor acted upon by Jive steam. to couple 
direct to shaft of Drnamo, complete with oilers, etc. 

POS'l' & CO.,  Cincinnati,  O .  

Eight Light Dynamo 
As illustrated in Sci. Am. of 

April 23 and 30, 1887, and in Sci. 
Am. Supplement, July 2, 1887. 

()omplete lIIaehines or ()ast-
lngs furnished, also Wire 

for the same. 
Address. W. S. BISHOP, 

95 GRAND AVE.,  
New Haven . Conn. 

RADII OF CURVATURE GEOMETRICAL 
ly considered. By Pr of. C. W. MacCord. Explanation 

g� ���; �:��o��Je�e�;r���i�f��]� r:�!h�fc 
c;;;;;:t\ric� 

tions ; the mode of operation being based upon the fun ­
damental ideas o f  regarding a line as generated b y  the 
motion of a point. the tangent as th e direction of that 
motion at a given iw;tant. and the normal as a line also 
in motion. with 22 figures. Contained in Scn� :,\ T I FIC 
A M ERICAN S rrpPLEl\U:NTS. Nos. � 3 7 ,  :l 3 8 ,  �';)'1, a a S. 
�ti3 and 56'. Price. 10 cents elich, or 60 cents for the 
series. To be had at this office or from any newsdealer. 

Best Short Line Telephone. 
Well adapted for private lines o r  for 

speaking tube purposes in manufact.ories, 
connecting foremen with office, residence 
with stable, etc. Send stamp for illustrat­
ed catalogue. All kinds of Electrical 
Goods at lowest market prices. POlice, 
Fire Alarm. District Messenger Systems. 
and Electric Light Plants, for Cities and 
Towns. 

KN UDSON &; ELLSWORTH, 
39 Nassau Street, New Yllrt. 

To Business Men. 
The value of the SCIENTIFIC A MERICAN as an adver .. 

tising medium cannot be overestimated. Its circulation 

�O�a�lb�1��d�r1�t:�e�h
i��o 

t�l�\�: �tlt:i���r ���ri�g� 
ries, ::nd is read in all the principal libraries' and reading 
rooms of the world. A l>usiness man wants something 
more than --:'0 see .ds advertisement in a printed news­
paper. He wants circLlation. This he has when he 
advertises in the SCIE�Tn'IC AMERICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN. when 
selecting a Jist of publication� in wnWfi you deCId.e It is 
for your interest to advertise. This is frequently done. 
for the reason taat toe agent gets a larger eommisslQn 
from the papers having a smull �irculation than is allow .. 
ed 01> the SCIENTIFIC AMERICAN. 

)i·or rlltea se&top of Ilnt COlumn of this page, or ad. dress MUNN & CO., l:'ubJisl.ero, 

361 .BroadwRY, New Y Ol·k. 

INGERSOLL ROCK DRILL CO., 
10 PARK PLACE. NEW YOUK. 

Improved " Ecl ipse " 
Ja. O "O �  Z> Ja. :J: :J:..o :J:..o S .  

Shaft· 

TIMBERJ 
G A IN ING 

lU AC H I N  E. 
Special Mach­

inery f o r  C a r  
Work and the 
latest improved 

��ggin':r�rki�, 
fill kinds. 

C. B. Rogers & Co • •  
NORWICH, CONN. 

109 N��rVo:��eti 

CONSTANT 
S P E E D  

INDICATORS 
For R. R. Trains. Steam­
ship!'=, Stationary En.,;Ones, 

ttgb�s, c!�f:�r�:its. :��e 
A ddress H. HERDEN. 
WellNboro, Pa. 

J .  R A  Y N E R, 

M A H O G A NY 
Cabinet Woods all Thickness. 

B'oot Houston Street, E. R" 1 275 & 289 East 20th Street, 
NEW YORK. CHICAGO, ILLS. 

ELECTR ICAL Edward P .  Thompson Solicitor 
• of Electrical Patents. 3 Beekman 

Street, N. Y. Write for testimonials and instructions. 

EXCELLENT BLACK COPIES of anything writte", or draum with any Pen (or '11ype Writer) by the Patent 

AUTOGOPYIST Only equaled by 
Lithography. 

Specimens Free. 
AUTOCOPYIST CO., 166 William Street, New York. 

THE COPYING PAD.-HOW TO MAKE 
and how to Ufie j with an engraving. Practical directions 
how to prepare the gelatine pad. and also the anUineink: 
by which the copies are made ; how to apply the written 
letter to the pad i bow to take off copies of the letter. 
Contained in SCIEN'l'IlJ'lC AMERICAN SUPPJ�EMENT, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealerfi in all parts of the country. 

------------_._---.,.-

ALL � £.� CAST INGS FR�SPECIAL ERNS 
- DEVLIN " CO F I NE TIN NING JAPAN- p.A"!T -"'. "' 

� -'-='EABL AND F INe  GRAY I flDN A L 5 0  ST E E L  

S "" F I N I S H I N G . N IN G � J TtlOMP\lEHIGH AVE I< AMERICAN 5T PHILA ,-AND ', 

rEBFEC7' 
NEWSPAPER FILE 

MUNN & CO., 
Puhlishers SCIE!i=C AMlIlRIa.ur. 

Ec1.oc> Sys"texn. 
Of Arc and ] ncandescent J.ilrhting. Electric J .llrht and Power. 

Motors, Dynamos, I..Iamps, and Batteries in all varieties. 
Electro-Dynamic Co" n4 Carter St . •  Philadelphia. 

W.W. Griscom, Vunslllting Electrical En/JlJ1ccr. 

© 1887 SCIENTIFIC AMERICAN, INC.
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. . Oldellt and LarKellt Mannfacturerll In the United States. 

I C E - H O U S E  AND REFRIGERATOR. 
DIrections and Dimensions for construction, with one 
���a�

o
�e��n��h:��

s
� ig�t ��S:''d

i
�r���� 

out the year at a temperature of from 34° to 36° • .  Con­
tained In S(,IENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this olllce and of all new .. 
GeoJers. 

Aj ax A n t i -A c i d  M eta l .  
We guarantee 100 per cent longer service than ordi_ 

nary composition metal and our prices are reasonable. 
HARRISON BROTHERS & CO., 

MANUYACTURERS O.F 
WmTE LEAD. COLORS AND CHEMICALS. { Philade]�hia.: 35th and Gray's Ferry Road. O]i'J/'l(lU: New York: 1 1 7  Fulton Street. 

PHILADELPHIA, April 21st, 1881. 
��t=::TJ�� :::r��'t1O:hl�� '����\s at

" 
hand. In answer ro I 

your questbn 1 have to say that we had YOIl!' anti-acid me t al bibcoek . 

h:a::: to
ac!to�tj�o ��� :!::� �doI::ut 

l��m � fe:h�h�t� ae� 
the present time we can discover no percflPtlrl e  wear in the meta¥' I 
lhink that you will have a perfect right, therefore, to r.8commend this met&1 ior ���t::dl�a:c:�!� in connection with J,cl

sdll1rER, Supt. 
Manufactured by Ajax Met .. 1 ()o., PblIBdelphiB. Pa. 

BEFORE YOU BUY A BICYCLE 
OK GUN send stamp to A. W. GUMP, 
Dayton, Ohio" for new and second-hand 
�rice list. REPAIRING AND NICKELING. 

and KE�<i?��.:t��e!��"\I��.t'�� 

B A R R E L  MACHINERY. 
E. &. B. HOLMES, , BUFFALO, N. Y. 

OF TUB ' 

� tieutifit �1UtticIU 
FOR l �". 

The lIIost Popular Seientifie Paper In the World. 
Only 83,00 a Id'W.i!:'b'!;�I:Iry�:.�alre. Weekly. 

Thl .. widely ch'culaled and splendidly Illustrated 
paper Is pub lished weekly. Every number contains six­
teen pages of useful infOImation and a large number of 
orlginsl engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Macbinery 
New Inventions, Novelties in Mechanics, Manufuctures, 
Chemistry, Electricity Telegrapby, Pbotography, Archi­
tecture, Agriculture, Horticulture, Natural ITlst.ary. etc. 

A l l  U l Riises of lt eaderN find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific · in· 
formation of the day; and it is the aim of the publishers 
to jlresent It In an attractive form, avoiding as mncb as 
possible abstruse terms. To every Intelligent mind, 
this journal aIfords a constant supply of instructive 
readlilg. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Sub8C1' lpt ion.-Qne copy of the . SCIEN­
TIFIC AllERICA N will be sent for one l/eaf'-52 numbers­
postage prepaid. to any subscriber in the United States 
or Canada ,  on receipt of thl'ee dol lar .. by the pub-

VULCANIZED BUBBER FABRICS 
For MechaDiea! Purposes. 

A:lr ::Brak.e :Hose 
A Specialty. 

R U B B E R  MATS, 
R U B B E R  M ATTI N C  

. A N D  STA I R  T R EADS. 
NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 
�?��C�E�;:���!j,�r���.... Branches : 167 Lake St., Chicago ; 308 Chestnut St •• Phila. 52 Summer St., Boston. 

GAS ENGINES. 
l��h� P��:!��:if�����:Pf:d

d 
t�:tr�:�:: 

When t'Ee motor is not at work, the expense of runn1ng it ceases. 
Simple, Safe, EconoDlical, D llrable. No eX-tl°R inSUl"ance. 
Four sizes: 1 H. P., � H. P . •  1 man power, and Dental Engine. 
These Engines arW3�17O:'.¥h��C;ia����s for country use. 

ECONOMIC GA.S ENGINE COMPA.NY, 
Salesrooms a .. DEY S T .  llIr .  Y .  

P I P E  C O V E R  I N G S  
Made entirely of ASBESTOS. 

Absolutely Fire Proof. 
PAClKING, BOARD, SHEATHING, eEJlENT, FIBRE AND SPEClULTIES. 

C:a:.A.X>BlEE:El.S-S:E"'EllIrCJ&I CC)., FC)c)T E. aora: ST. , llIr. Y. 

Ainsworth's Patent Improved 
BELT aLA_p. 

This clamp is light and strong ; 
a pair will la.st 80 lifetimeT -are 
made of the. best cast steel. No 
���gfefe'1':?l:.!rf�

e
�J!.�db:" J�i� 

on any size belt, from one Inch 
to size of clamp. 

Eo Ainsworth, Mfr" 
829 Washington St., 

Wilmington, Del. 

Cha.ndler 80 Farquhar, 
1 77 Wash ington St. , 

BOSTON. 

Agenlll for Fay', .. Yankee " CALIPERS 
AND 

Barnes' Foot Power Machinery, 
AND DEALERS IN 

lIIachinists' SuppHes of Evel'J Kind. 

Water Wheels New and Second Hand 
Address FLENNIKEN TURBINE CO., DubnqUe, Iowa, 

W EnCYcIO-BDlamond L�L 
pedia o f  Drills and 25C. for 

'/DO Engrav Light

.

ning mailing iL 
ings of Hydraulic American 

W E L L  WELL WeJl Works, 
T O O  L S, Machines. Aurora, m, 

���-,i���� LIGHT DRAFT STEAM LAUNCHES .  
COAL A N D  WOOD B U R N  I N C .  t:��� Small Marine and High Speed Engines, also Paten� Steel Tubu­lar Boilers • .  Patent Automatio Adjustable SKAG. 

MANUFACTURED BY 
H. B. WIL LIAMS 4& CO., Rochester, N. Y., U. S. A. 

Shaftl·ng. and Gear·lng Textile Machinery, I T�'�.
S
an':��il�t��· , ELEVATORS, ETC. PhIladelphIa, Pa. 

H 0 U S E H E AT  I N G ElY S· ... ·:m.A.D5:. TRIUMPHANT SUCCESS l S  
T H E  " C ORTON " BOI LER.  

Tubular, Sectional, Self-Feeding. New Circulars. 
GORTON & LIDGERWOOD CO., 96 Liberty St., N. Y. 

T.elegra13 ancl Electrical 
M.edical BatterIes, �fekl�odeJs, Experl. atlental Wor� and fine brass castings. Send for ea.talogne c ....... .. ONES& HalO. Clneln_U. 0. Ala iiLpol'taGt to us that you mention this 'paper. 

Ushers ; six months, $1.50 ; three months, $LOU. :d 
SHEPARD'S NEW aeo 

Screw·Cntting Foot Lathe. Club •• -One extrll copy of tbe ScaNTIFIC AMERI- iii/. 
CAN will be supplied gratis for every cZU/}Qf jlve lJ'llbBcf'fber8 oS Foot and Power Lathes, Drill 
at '3.00 each ; additional copies at same proportionate ' ! . �e,::,::,
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tCh·es on The safest way to remit Is by Postal Order, Draft, or � ... 

Express Money Order. Monoy carefully placed inside � ���;i4II'" ·pa
le,::�

n
f�r catalogue of Outllts of envelopes, securely sealed, and correctly addressed, Y for Amateurs or Artisans. 

seldom goes astray, but is at the sender's risk. Ad- Adc1ressB.L.Shepard, Agent, 134 E. 2d Bt.,Oinolnnati. O. "dress a l l  letters and mak.e all orders. dra..."ts, etc., pay­
abIe to 

�U'NN &; CO . •  

36 1 B roadway, N ew York. 
� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AMERICAN SUPPLElIIENT, lent tree of eha;rge to any address. 

MUNN & CO. ,  361 Broadway, N. Y. 

BI T Square,Oval, 01' U ound Smooth Holes. 
For carpenter. cabine�, and patte�n work. • }!lin. 5Oc., set $4,OQ, maIled free. Brldgeport 
Gun Implement "'0., 17 Maiden Lane, N. Y. 

SCI E N T I F I C  B OO K  
C A T A LOC U E, 

J UST PUBLISHED. 
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mailed tree to any address on application. 
MUNN & CO., Publishers Scientific American, 

361 BI·oadway, New York. 

To F01'ei 1l'1I SlI bscl' ibel'M.-Under the facilities of 
the Postal Union, the SClE"TIFIC AMERICAN Is now sent 
. by post direct from New York, with regularity, to sub­
. scribers in Great Britain. India. Australia. and aU other 
British colonies ; to France, Anstria, Belgium, Germany, 
,Russia, and all other European States ; Japan. BrazU, 
Mexico, and all States of. Central and South America. 
Terms, when sent to �orelgn countries, Canada excepted, 
$4, gol:1, for SCIENTIFIC AMERICAN, one year ; 11\9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
O>1e year. This includes postage, which we pay. Remit 
bV DOStal or express money order. or draft to order of 

� ... !!.� HARRISON CONVEYOR t ·  
n.!_ 6raln, Coal, Sand, C lay, Ta!:lnk, Cinders, Ores, Seeds, I.e • 
�,I BORDEN, SELLECK & ,;u. , l �::+�J Chicago, ilL 

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

P U L L E Y S ,  H A N O E R S  PROGRESS MA CHINE 'WORKS, 

F R I CT I O  C C H E S ' 
.A.. 

&; 
F. EE.O"V\TN. N L U T • 44 Park. Pl.ace. :LV. ""2". 

CURE �caI DEAF H O I ST I N G E N G I,N ES and :::e:l��:::;�sible 
I'IICK'S PATENT llIPROVED CUsmONllD EAR DRUHS Perr.ell, . LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 
Restore &.he Hearlnr, and perform the work of the natura.: drum. Invlsibl'iJ comfortable and alw:R:hin llOBition. All fR_�we����·�L+�=� SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. pi LE' S Instantrellef. Fln&lcnreandnevur ED ISON MAC H I N E  WORKS. Sale.room, �":; �i�::�: New York. • returns. No inoelicacy. Neither 

:JfJ:,�tr��i'::.:��ristIf;'''t;�= I CE 1)_ R E F  R I G E RA' TI N G ;no
a�
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P.·oposals 'for Steel Gun FOI'Kinl(lI for th e 

N avy.  

NAVY DEPARTMENT, 
WASHING'I'ON. June 4, 1887. 

Sealed proposals from domestic manufacturers of 
����!':J�';.":::d t��:

e
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o
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B. TJ. rifle gun, all oil-treated, annealed, and in accord­
ance with drawings and specifications prepared In the 
B�:�n����an-We��':�i �m��l:'��;�l

h
Jur�Ik�:t f2 o'clock noon, at .whlch: time ,the proposal. will be 

opened. 
The kinds of forgings required and the estimated 
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get her with copies of Bald drawings and specificstlons. 
may be obtained on app lication to the Bureau of Ord­
nance, Navy Department. 

Prices per ton of 2.240 pounds must be stated in the 
r���:��rt��;P. m;:�p��aT.

a
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items embracing all the work required in the manufac­
ture of tbe iortngs as "E1'cilled, separate Items for 
=.;r�';t�b�

n
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sball llnd It advantageous to have that part of the work 
done at the Navy Yard, Washington. D. C., snch forg­
inl{S will be delivered by the contractor before rougblng, 
!y�r.
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returned to the contractor, F. O. B. at his workS . 
w��I�.
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tertained ·  nor will any proposal be considered unless 
accompanIed bf satisfactory evIdence that tbe bidder is 
�r.����

s
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specifications, and must successfully pass the required 
ID�ectlon and 'ests. 
after

e 
���1'::S�1 ������toll ::t��1��:�' rcf:!:'�� ��g� 

binding himself to deliver one set of gun forgings within 
sixty days from the d ate of the contract, and not less 
than one set every twenty.on., days thereafter, and to 
complete the deliveries within nine months from the 
date of tbe contract. A bond with sufficient sureties In 

rJ��rl'.;:,n:n'h���c��:�':� t��rcg:r:..�t the total con-
Blank forms of contract and all additional Informa.­

tion desired can be obtained on application to the 
Bureau ot Ordnance, Navy Department.. . 

c?e,£ �;':tIbY:�� W.��rdh,,� o�ccg��::!!'t��Yaf�:= 
tn- lion amount not less than Ave per cent of the total 
amount of the bid. Checks of Ilnsuccessful bidders will 
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when he shall have executed the formal contract and 
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dnpIlcate enclosed In en-

velopes marked .. Proposal for Steel Gun Forgings," 
and addressed to the Secretary of the Navy, Navy De-
pa

ft��:Iit'fs
a
:�:fv�.¥\�·�';"ve defects In form and to 

reject any or all bids. 
WILLIAr.ge:,,��Jr�}tWJI. 

. Proposal II fol' Iron FloatinK Gate or Caisllon. 
NAVY DEPARTMENT, 

BUREAU OF YARDS AND DOCKS, 
WASHINGTON. D. C . •  June 7, 1887. 

Sealed proposals, addressed to the Chief of the Bureau 
g:.T:Jg:s���·�����s�f.

v
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e
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cei .. ed at this bureau by the undersi�ned until one 
o'clock p. m. of 'l'hursday. the thirtieth dar. of June, 
!�t. �h--:��e�!��: gnfJ���:�gn�p�T:���

i 
l�e

e n"lc�� 
sary labor and material for the construction of an iron 
lIoating gate, or caisson, for the dry dock at the Navy 
Yard, Boston, Mass. 

Plans of the floating gate. or caisson, and all attach­
ments pertaining thereto can be seen RDd oopt.es of 
specifications and Instruction to bidders obtained by ap­
plying to the Bureau of Yards and Docks, Nayy Depart­
ment. the Civil 1�'Mlln .. er's office at the I\avy Yard, Bos-
t'l!'a.;i1"e":.'s��e�t st::a�

a
lu8:l�:: �;" l���dJt'r. and 

The bureall reserves the right to reject any or all bids 
that mal not be deemed advantageous to the govern-
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the same. D. B. HA�.:e��lBureaU
. 

STEIM PUlPS for Hot o r  Cold, Fresh or 
Salt Water; for Oils, Naph­

tha, Tar; for Cane Juice, Liquors. Syrups Scum ; for Am­
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis­
cous or Foul Liquids. etc, Vaouum Pumps of the 
highest efficiency, Filter Press Pumps. Air, Gu 
and Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

FORE IGN PATEN TS. 
Their Cost Reduced. 

The expenses attending tbe procuring of patents In 
most foreign countries having been considerably re­
duced the obstacle of cost is no l onger In the way of a 
large proportion of our Inventors patentmg their lnven. 
tions ab,·oad. 

UA N A UA .-The cost of a patent In Canada is even 
less than the cost of a United States patent, and the 
former lDcludes the PrOVInces of Ontari", Quebec. New 
Brnnswlck, Nova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now otfered. for obtaining 
patents In Canada is very large, and Is steadily Increa .. 
Ing. 

EN C. I. ,\ ND.-The new Eugllsh law, which went Into 
torce ou Jan. 1st, 1885, enab les parties to secure patents 
In Great Britain on very moderate terms. ABrltlsh pa.. 
tent includes England, Scotland, Wales,Ireland and the 
Channel Islands. Great Britain is tbe acknOWledged 
IInancial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is like ly to realize as much for the patentee 
iI< Enjlland as bis United States patent produces for 
him at home, and the small cost now renders It possible 
for almost every patentee in this country to secure a pa. 
tent In Ureat Britain, where bU rights are as well pro. 
jected as in the United States. 

O'l'HElt COUN'J' ltIES,-Patents are "I SO obtained 
on very reasonable terms in Brance, B·eiglu.m, Germany 
Austria, RUSSia, Italy. Spain (tbe latter inoludes Cnba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and tbe other British Colonies. 

An experience of FORTY years has enabled the 
publishers of THE SCIENTIFIC AMEUIOAN to establlsh 

competent and trustworthy age'lcles in all the principal 
foreign countries. and It has always been their aim to 
have the business of their c!!ents promptly and proper-
ly done and their intere.<8 faithfully guarded. ' 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplatmg the pro. 
curing of patents abroad, may be had on application to 
this office. 

M U N N  & ('0., Editors and Proprietors of THE SCI­
ENTlIl'IC AMERICAN, cordially invite all persons desiring 
any Information relative to patents, or the registry of 
trade-marks, In this country or abroad, to CIIolI at their 
offices, 861 Broadway. Examination of inventl.ons, con. 
sultation, and advice free. Inquiries by maU promptl:r 
answered. 

Address, MUNN & CO., 
Publishers and Patent SOlicitors, 

361 .Broadway, New York. 
BRANCH OFFICES : No. 622 and 6:U F Street, PaoIIIo 

Bnildlng, near 7th Street, Washington, D. C. 
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Inside PaKe. encl. iU8ertion .. .,. • -,<1:i cents a lille. 
Back Page each i n �erlion - - � S1.00 a line. 

Al��)i2�'�uP!2����e �1'��!���CC�r�f
n
�th����!��aT.ur�,a�n�' ocAl����eU!'!a�l�!��' THE AMEnI�AH !ELL TELE�H�NE ��. 

'The above are charges per agate hne-about eight 
words per line. 'I'his notice shows the width of the line, 
and is set in agate type. Engravings roay head adver­
tisements at the �ame rate per a�ate line. by measure­
mell-t, as the letter press. Advertisements mu�t be 
received at publication office as early as Thursday morn­
ing to appear in next iS5ue. 

GHARTER'S GAS' ENGINE. 
The safest, most reJ iahle Hnd economical Motor in 

existence. 
Independent of U n K Wot'ks nnd IUaclti ncs. 

2 to � H. P. \ So it can lJe used anywhere. 

AT COST OF. ABOUT 
�M a kes its Own Cas 
.... 6�. cents per M Peet. 
'. . A. .  avin Qf. 25 to J)�r cent 

I J '  _ uat5.nT.(>�- UV�r -atl�thel' G-� � I Engines. 
..:::::-J ..... --.,-.:: Chicago Agent : H. H. T .. ATHAM, 

. , ...-------"<:>-::.:: 115 Monroe Street. 
'-.. ___ �--==------_________ New York House : 112 IJiberty � ----- Street. ' 

Williams & Orto
n 

Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

W!TEJLBU&Y MULEA RLE IRON OOMP!NY, 
W AT E R B U RY, CON N .  

MALLEA.BLE 
AN D -GRAY I R O N 

CASTINGS. 
FITT,NGS Cor S'rE A M .  GAS & WATER. 
RA ILS FO R STREET RAILROADS.-
A paper by A. W.  Wrillht, U.E.,  discussing the compar. 
ative value of iron and steel as materiuls forstreet rail­
road rallA. ContaiIied in SCI I<:NTIFlC AlIEI-tLCAN S r'p­
PI,EJolE"T, NO. 499. Price 10 cents. To be had at this 
otllce and from all newsdealers. 

STEAM ' ENaINES. 
Horizontal and Vertical. 

D l' c d g i u t:  lU nch i u e .'y, 
1? loUl'. J·o'wdcl·, Stnte Ilnd 
I' l i ll t  IU i l l lllachi u e .·y, Tur­;Z:;:::::'=7-�::''':::::'=;;::� b i lle Wafer WheelH. 
York Mfg Oo., York, Pa. U. S. A. 

- �--- - ----

GAS BURNERS.-DESCRIPTION OF A 
new gas burner, designed to effect a very intimate mix_ 
ture of gas and air, and causing the mixture to reach the Wint of ignition at as high a temperature us pOSSible, 
with nine figures. Contained in SC lE:"\TlFlC AMERICAN 

��!'�:;;�� '��� f�3in �� ""e:'���':�s��nts. '1'0 be had at 

FIRE AND WATER-PROOF BUILDING FELT, 
FIBE • .PIWOF PAINTS, STEAM. P ACKINGS; BOILER 

, COVl'ru;liGS, .'. . 
.amples and descriptive Price List' free by mail. 

II. W. 10tNS lo1'F'C! CO., 87 !.!AlDEN LANE, N. Y .  
8UPPLlES FROM 
HYDRANT PRESSURE 
the clJeapest power known, 
InvalUabl e  for b l o w i n g  
Church Org-ans. running 
Printing Presses, SeW'itng 
¥::�:t�e8 I .. � t h !��e�::fi 
Saws, �rindstones. Co1fee 
Mills, :-:'ausage Machines, 
F e e d  C u t t e r s .  E!ectri<l 
Lights, Elevators, etc. It 
needs litt l e  room, no firing 
uP. fue] , ashes, repairs, en-
ii�

n
:�tr�tE!���c�

r
n�

e
�6�i 

bills. Is nOiseless, neat, 
compact, steady j will work 
:�o��

y 
If]��:��

e 
400fb.����� 

.... � .. �iII� .. IiiIl .. aiII ... �����; 4-��
r
s�ci°'i'�Ii��� 

$300. 8end for circular to 
MOTO , CO. ,  Newark. N . ,,1. 

PAT E N T S .  
IItBSSBS; UNN Ji; ·GO .. in connection withlltJi.e.pu1)lI-

eat!ori� o:f SdU::N'1'11UC A M ERICAN. continue to ex-' amine) . te',aoo to.act as Solicitors of Patents 
for ln� _l�. ' "0 .'.c • , 
�(��:ri'J !>�:''i,'':::

e
�t��z1d

a
�J'Rtl�oo:o!l:%"� 

prepH.n,twn of Patent Drawings, Specifications, and the 
if1'osecution .of. AppUcations for Patents ill the United 
States, Canada..-and �or-eign Countries. Messrs Munn & 
Co.. also attend to tu.:preparation of Caveats, Copyrights fOf Book$., Labels;, ReisAUes. Assignments. and Reports 
on Infringements of Pa.tehts. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms, 

,['he amount of AlJUMINVIU ill the Cowie .. A l l oys Is stated, Gnaranteed and demonstrated by Analysi •. 95 M I LK ST. BOSTON ,  MASS. ALVlU INVM In small pi,rcentages. introduced into AJ,VlllI NVM B R " �S is Aluminum Bronze with 
Metals and Mloys; 1mproves, strengthens. and renders Spelter added ; is much cheaper than the Bronze, yet 
them lfiore d�tile and less corrodible. in such a marked posseStiing many of its superior qualities. Tensile 
dekree as to greatly enhance their value. The high cost strenl{th up to 40 tons per square inch. also great dnctility. Thl's Company � .. �. ns the Letters Patent hlis heretofore prevented its general use. Castings, Suitable for Casting:f$, Pump Rods, Liners, and general -"" 
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S����g}�e 
p�? �?i�.� eugilleeriDg use. Has remarkable �Wlg qualities. granted to Alexander Graham Bell. March 

and also nearly this strength and with elongation up THE COWI.ES SILICON B R ONZE 7th, 1876, No. 174,465, and January 30th, to 50 per cent, ;ccordJ.Dg to grade. I �e�
e
g���:8�
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t
��r���gi��! �gts THE CO\VLES A LVM:rNVlli I RON to fluidity. and affects them more radically than.l'hos- 1877, No. 186, 787. 

when added to If(�n or S�eel has radlCalI� beI?etlcal effects. phorus. which is inferior to Silicon as a :flux and much Th t " f S h b 11 k 
�\��n���:�:/E,'::��fo0.:,

n
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d��� higher priced. , e  ransmIs�JOn 0 
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to the strength of the metal. It is sold in ingot� at prices T il E CO W I.EIS AI ,  UMIN fJM !'IT, VER 
forms of ElectrIC Speakmg Telephone!; In­

:'i'i�l��i�.
to per cent of contai ned Aiumlll llm by -:;::��i����'::�'��i��ai�s

elt�'l:'!�llttie
:h�fe lr��t�; I fringes the right secured to this Company 

TH E C O WI.ES A LUMI N U �I B R O N Z E, r.'r aa time, and permits of san!t&ry, goods and f c�st by the above patents and renders each 
a t.rue chemical compound, is superior to OrdInary Brass plated ware !Jelng manufactl?-r,ed from It ,In an endu�lng . . .  ' . 
or Bronze. Phosphor-Bronze. Gun Metal, and German and substantIal manner, reqUlrI,ng no platmg of any kmd. IndIVIdual user of telephones not furnish-
Silver in every way. It is better and cheaper than sIlver plate. . . . . 

1'1' POIS!'!ESISES T i l E  QUA l.I TIES O F :  Great IU'"' We are prepared to furnislt A l u mi num 
ed by It or Its lIcensees responSIble for such 

lfi';I�IF.,.i':,��::�t�.'<:lii'l��. aSi�I'�;: l�of,:;��i�:i':l: Bl'aK8 an d I ron 01' B " on ze i n Ingots andlCast- unlawful use, and all the consequenceb 
W" h d 1 1  ' d" . I iugs up to o n e  lon in weigli l .  
ph�ri';:innr:r :c� .. .t��;:�o�b:�' a��kn���'�:'�:;'e��\ai A LUMINUM BRONZE SH EET METAl. thereof, and liable to suit tlwrefor. 
alloy or metal. Great In a l 1 eabi l i t y  an d ductil i ty. is stronger than Shept Hteel, and is the most non-corro­
El ongation ii'Ol1l n i l  to :;0 per cent (according to dible sheet metal in the market It is being largely used 
grade). '!' rausve r"e stren gtll 01' l' hridity-focty in all manner of vapor stove burners, lamp burners, and 
t imes greater than brass. Good behavior beneath cut- other places requiring metal that will not oxidize at a 
ting tools. Constant prQPortions-do not change like red heat. It is particularly recommended for COllcen­
brass with remelting. Hi�h resistance to compression. trator screens, as it keeps clean, does not rust, and wears 
Hardneoi'ls, toughness, and softness whe::t required (ac- like steel. 
�������. tOstri��;�·sn!��

e
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t
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-50 per cent higher-than Mild Steel. Beautiful golden We have three grades, l i ard, lli ediu m , and Soft, 
color. not bl'a��y in appearance. whicl1 are cheaper and better than anything yet dis-

'llhe Scrap is alii . � ood n� til e Orlg inal lu&rot coveted in the line of a bronze or brass. 
1'0 1' R e m e l t i n g .  Seud for Pampll iet and Price Li st. 

Send aU Patterns to the Works at I.ockport, N .  Y. Omce . Leadel' Bllilding, Clevehlud, Ohio. 
T H E  COW L E S  E L E C T R I C S M E LT I N O  A N D  A L U M I N UM C O M P A NY." 

USEFUL BOOKS. 
�anufacturers, Agriculturists, Chemists, Engineers, Me­

chaniCS, Builders, men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors ... on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subject.s clas· 
sitlea WIth pames of author. PersoDs desiring a 
COpy, have on!>" to ask for it, and i\ will be mailed to 
tbem. Address, . 

D\lTN N  & CO:'> 361 Urortd ...... ;v. New Y ork. 1 ' "( ... _ • 

LEGS &-ARMS (ARTIFICIAL) , 
WITH RUBBER HANDS AND FEET. 
�he MostNatural, Comfortable & Durable, 

Thousands in Daily Vse. 
New Patents & Important Improvements. "jM����i\9 U. S. Gov't MaRufacturer. 
I II. Pamphlet of ,60  Pages SENT FREE. 

A. A. MAR.KS, 
New York City. 

THE TEST OF THE ROADS 
FOR TE" YEARS, 

Bv the majority of American riders 
of first-class machines, proves the 

COLU M B IA  
BICYCLE & TRICYCl,ES 

Address JO l iN  A. ROEBLING '''; SON";, M,,";,t:;";l;;"� 
ers, 'l'renton, N . .r. , or 117 Liberty Street, New 

EVERY USER OF lIUCHINERl 
SHOULD LEARN 

How to Use Loose Pulleys, 
Useful information on this subject 

is g-iven in our " Catalogue 1\
0
. 55." 

:::' ent free to any address. 
VA N DUZE:-o' & TIFT, CinCinnati, O. 

Trenton Iron Co. 
WO RKS and OFFICE, Tlt E N 'l'ON, N. J. 

New York Office-COOPER, HEWI'l'T & CO., 17 Burling 
Slip. Philadelphia Oflice-22 and 2t North Fourth Street. 

WIT H ERBY, R U UG & RICliA llDSON . Manutacturera 
of Patent \\ ood Working )1 ac�ry of every descrip­
tion. Facilities unsurpassed. 'tItop formerly occupied 
bv R. Ball & ( '0., Worcester. Mass. Send for Catalogue. 

tt Pure Water Co. 
mrnl'lll!lh> .. ;N�;·;;A,'f;�U:;R��80�����:��E�81. 

DQlly. 
Adopted by TWF.NTY dif­ferent CITIES and 'rOWDS, and a THOUSAND or more MANU­

FAC'l'UREHS, etc . •  in the Unit­ed St.ates, Canada, West In­dies and �outh America. 
HA.s N EVER FA.lLED. 

Free from Legal Complica­
t.ions. 

Recommended by Engineer Corps, U. S. War Department. and the Highest Authorities 
Sanitation and Hydraulic 
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THE SCIENTIFIC AMERICAN ARCHI­

TECTs' AND BUILDE}tS' EDITION is issued 
monthly. .$2.50 a year. Singlacopies, 25 
cents. Forty large- ·quarto pages, equal 
to about two hundred ordinary book 
pages ; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors. 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
SUbj ects. 

A special feature is the presentation i n  
eaeh nUl;llbel' of · �  ' variety o f  the latest 
and best plans for private residences, city 
and conntrY,'· ·incl!lding those of very 
moderate �Ol!!� as well as the more expen­
sive. Drawings "in · perspective and in 
color are given! together with full Plans, 
Specifications, Cost�, Bills of Estimate, 
and Sheets of Details. 

Architects, B uilders, and O wners will 
find this work; , valuable . in furnishing 
fresh and useful suggestions. A l l  who 
contemplate building or improving homes 
or erE'cting structures of any kind, have 
before them in this work an almost end­
less series of the latest and best examples from 
which to make selections, thus saving 
time al\d mon ey. 

Many 6th� subjects, including Sewer­
age, Piping:J .. ighting, Warming. Venti-
1ating' D�rating, Laying Out of 
Grounds, etc. , are illustrated. An ex­
tensive .. . Compendium of Manufacturers' 
A nnouncements is also given ,  in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated,  
with addresses of the makers, etc. 

The fullness, richness. cheapness, an d  
convE'nience o f  this work have Won for i t  
the Largest Circulation of a n y  Archi­
tectural pnb�ication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

36 1 Broadway, New York. 

Building Plans and Specifications. 
I n  connection with the publication o f  

t h e  BUILDING EDITION o f  the SCIENTIFIC 

AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools. Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex­
perienced architects. 

A pamphlet sent free of charge, on appltcation, cor.­
taining full information about Patents and how to pro­
cure them ; directions concerning Labels, Copyrights. 
DeSigns, Patents, Appeals, Rois8ues, Infringements, AIi­
signmQutst Rejected Cases, Hints on the 8ale of �a­teDtII. etc. , 

We also send. free of charge, a SynopSIS of !<'oreign Pa­
tent Laws, showing . the CORt and method of securing 
patenta in aU the principal countries of the world. 

s�J���
s 
ct::'�I��.

pe for conveY1D� power long 
TRIBUNE BUILDING. NEW YORK. 

X1\lI:XTATXON". 
A N  A C � N O WL E DG M E NT O F  S U P E R I O R I TY .  

Those who contemplate building, or 
who wish to alter, improve, extend ,  or 
add to existing buildings, whether wings, 
porQhes, bay windows, or attic rooms, are 
invited to commu nicate with the under­
si�ned. Our work exteIlds .to ttll parts of 
the ' country. Estimates, plans, and 
drawin gs promptly prepared. Terms 
moderate. Add ress 

MUNN & CO., 
36 1 Broadway, New York. 

MVNN « CO., Solicitors of Patent., 
361 Broadwa!', New York. 

BRANCH On'lCI1:8.-No. 622 and � F Street, Pa­cIIIc Building, near 7th Street, Waabington, D. C. 

The best evidence tliat the J ENKINS BROS. Jf ALVES, JENKINS STANnARD PACKING, and JENKINS 
DISIjA have extraordinary merit, and are held .iI\ hbrh esteem by the public. Is tbat they are being ('IIritate<i and counterfeit,d. The imitatiol,ls resemble the O?iginal In ·appearance only ; they lack the general excellence of the PRI'Il.TftIIING I'Il.TKS 
g-enuine. Our friends and oup,t()mers will sustain us fn our endeavor to manujacture the best ,:roods, by not a.C- I · .I.. .. .... .  
cepting "ny goods unless s

. 

tamped as above. This notice has become necessary by the fraudulent use of our name, THE "  Scientific American" is printed with CBAS 
and to protect tbe public from being deceived-by nnprlncipIed .nartie. placlna imitations on the market. BNEU JOHNSON & CO. 'S INK. Tenth and Lo� 
JENKINtS HROt>., 71 Juhn St .• N. V, ; 106 Milk St� Booton ; 13 80. Fourth St., PhiIa. ; 54 Dearborn St.,Chi""llo. 'lard St.� Phila., and 47 Rose St .• opp, Duane St., N. Y. 
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