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DONALD AND WADDELL'S DRY DOCK. 

Messrs. Donald and Waddell propose to do away 
with foundations in the construction of dry docks, so 
as to permit of establishing the latter at points where 
the nature of the ground would necessitate a great 
outlay of money for foundation work, or in countries 
that are subject to earthquakes. 

To this effect they construct the dock in the form of 
a large, double-sided caisson of metal or wood. Thus 
constructed, the caisson can be towed or taken under 
sail to the place that it is . 
to occupy. Here it is bal
lasted by filling the space 
between its double sides 
with ordinary masonry or 
with beton, so as to sink it 
to the bed previously pre
pared for it by dredging 
and leveling. 

These docks are provided 
with the usual apparatus 
for emptying and filling. 
Figs. 1, 2, 3, and 4 repre
sent one of them resting 
upon the ground, and in 
service. It is accompanied 
with a wharf and with a 
platform upon piles for 
maHeu vering. 

ening is placed. When the grinding rollers are in ac
tion, the amount of opening",s regulated by a valve and 
handwheel, as shown; and as the material is propelled 
forward in the· mixer at a much quicker rate than it 
can be discharged, it constantly falls back to the feed 
end by its own gravity. There are thus two currents 
of the materials, one below toward the discharge 
orifice, and that above from it. 

The color and oil having been sufficiently mixed in 
the mash tub, the valve is opened and the material al-

The dock, decked and 
equipped like a steamer, is 
capable of proceeding to 
its destination without 
other aid. In this case it 

Figs. 1 a.nd 2.-LONGITUDINAL SECTION AND PLAN OF DONAI;.D & WADDELL'S 
DRY DOCK. 

it driven by helices actuated by separate motors; and lowed to fall on to the rollers. The bottom one of 
the rudder bars traverse the caissons in the stern. these is larger in diameter than the one above it, and 
These bars are connected with a transverse rod that the latter has a horizontal reciprocating as well as a 
acts-under the impulsion of a toothed sector. When rotary motion given to it by means of the cam arrange
the caisson has reached the place that it is to occupy, ment, which is clearly shown on the left of the engrav
it is loaded with masonry again, and the deck and ma- ing. The pinion of this roller is made with teeth of 
chinery are removed.-Le Genie de Civil. sufficient length to accommodate this action. 

.. I.' • By this reciprocation of the middle roller and the 
IMPROVED GRINDING lIIACHINE. 

I 
greater diameter of the bottom roller a cross motion is 

In the machine tool department of the Inventions set up, which is far more effective in thoroughly in
Exhibition, Messrs. Brinjes & Goodwin, of London, ex- corp orating the paint and oil together than simple 
hibit in operation 
a new description 
of paint grinding 
mill, which we il
l u s t  r a te h ere, 
from Enginet1T
ing. As will be 
seen, this consists 
of three horizon
tal rollers which 
are made of gran
ite. _ They are 
placed one above 
the other. Above 
these are placed 
the two feeding 
hoppers, w h i  c h 
also· supply the 
place of the usual 
mash tubs or pug 
mills that are used 
in conju n c tio n 
with the ordinary 
paint g r i n d i n g  
mills. In these 
mashers are hori
zontal shafts hav
i n g  s u i t a b l e  
knives mounted 
on them, corre
sponding blades 
being attached to 
the inside of the 
vessel. The shaft 
is worked by spur 
gearing, and is· 
thro'wn in and out 
of gear by the 
clutch shown in 
the engraving. 

When the ma
chine has to be 
operated, the dry 
color and oil are 
put into the mash
ers and the shaft 
arranged revolv
ing. The knives 
are set with their 
surfaces at an 
angle to the axis 
of the sMft. The 
pitch of the blades 
is set so that the 
material is con
stantly work�d up 
to the end where 
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pressure between revolving rollers, the result being 
that an extremely fine paint is produced in a very ilhort 
space of time. 

Springs are fitted so that a pressure may be put on ap
propriate to the material being ground, and also to guard 
against damage to the gear should any hard substances 
be accidentally introduced. The mixers are especially 
designed for oil paint, but the mill is used for a variety 
of purposes, such as cocoa grinding, starch making, 
and printing ink grinding, this design having met with 

Fig. S.-TRANSVERSE 

SECTION. 
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Fig. 4.-SECTION OF 
CAISSON. 

considerable success in the 
latter industry. The ap' 
paratus is shown in opera
tion at the Exhibition. 

A Still Tongue. 

An old, experienced Wall 
Street banker remarked in 
course of conversation with 
a reporter on one of our 
exchanges, a few days ago, 
that "a still tongue was 
often a fortune." The idea 
he wished to convey was 
that men who talked too 
much expose the secrets of 
their business. A silent 
man is generally the safest 
adviser; he thinks before 
he speaks, and weighs well 
his words. Some men are 
as ready with their opin
ions as a hungry man for 
dinner; all that is required 

is the opportunity to air them. Others are so voluble 
they tell all they know about their own business, and 
their neighbors' as well. Generally, you can take the 
measure of an inveterate talker, as it's wind and froth. 
On the other hand, the Illan who holds his tongue is 
not easily fathomed. "Still water runs deep," with 
but little noise and friction, while the shallows foam 
and fret with constant tumult. 

As a rule, the silent man is methodical, painstaking. 
careful. He weighs his words and pounds accurately. 
In business he makes no fuss or parade; he transacts it, 

however, w i t  h 
diligence and pru· 
dence. Brag and 
vanity are twins; 
t og e t h e  r they 
were born and to
gether they _.:will 
die. ' 

C o n c e i  t and 
boasting are poor 
elements in trade; 
airs put on as soon 

·as a little money 
is made usually 
have a c h i l l .  
Boasting of big 
p r o fi  t s and a 
speedy fortune to 
every l i s t e n e r  
shows a lack of 
good sense and 
sound judgment. 
Men have been 
hung on their own 
testimony, a n d  
merchants h a v e 
f a i l  e d from too 
much tongue. 

Why should the 
secrets of the store 
or counting-room 
be proclaimed on 
the street corner? 
A m e r c h a n t's 
knowledge of his 
business is the 
safest in his own 
breast. If he is 
making m o n e y, 
the fact will dis
close itself soon 
enough, in a solid, 
substantial way.· 
If you must have 
a confidant, let it 
be your wife. She 
is entitled to it, 
and is your help
mate. 

•• t' 

C OCAINE hydro-

the discharge op- IMPROVED COLOR GRINDING MACHINE AT THE INVENTIONS EXHIBITION. 

, chloride as a local 
anresthetic is fre
quently used for 
t o o t h a c h e·.and 
n eur a l g i a ; its 
effect i� 9�course 
but temporary. 
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A Dlqne&lzed lTmbrella. 

Some sensational par�aphs have recently appeared 
in the press about a fortunate umbrella, whose pro� 
clivities, being " magnetic," were detrimental to the de
cent and correct bearing of the compass or "binnacle" 
on board a Scotch passenger steamer, the Princess 
Beatrice, plying from Larne to· Stranraer. We men
tion " fortunate," as the umbrella in question has been 
purchased from the passenger owning it and forwarded 
by the captain of the s.Qip to Sir William Thomson, 
F.R. S., in whose laboratory at Glasgow it will doubt
less undergo those pleasing sensations naturally inci
dent to a thorough test and report on its scientific 
complaint. . 

The helmsman, on a certain voyage of the above 
named steamer, noticed that the compass by which he 
was steering was invariably affected by the neal' ap
proach of a certain passenger, and finally the" fault" 
was located in the aforesaid passenger's umbrella, 
which on subsequent trials was found to be strongly 
magnetic. As umbrellas are usually made of hard 
steel, this result is not to be wondered at; but evenif 
not distinctly magnetic, the amount of steel in the um
brella would, on near approach to the compass, cer� 
tainly affect it. Presuming that that umbrella had at 
a recent date Inade the acquaintance of an active 
dynamo, its normal condition would have been altered 
into a ., magnetic" one, and such a state of things we 
have witnessed ourselves. 

It is well known that the too near approach of iron 
to magnetic needles affects them more or less, and we 
call to mind an· amusing incident related by Captain 
Marryat, where a native servant placing a frying pan 
under the binnacle disturbs the superposed magnetic 
needle. We have seen t.he magnet of a Thomson gal
vanometer seriously affected by the pins in a lady's 
hair, and have ourselves had to replace steel spectacles 
by non-metallic ones. Indeed, in ordinary testin� 
with a similar galvanometer, it is usual to remove 
knives, keys, etc. , from one's person before making any 
tests with so delicate an instrument. It was but re
cently that the vagaries of a not oversensitive hori
zontal galvanomQ,.i;er fairly for a time pu�zled us; the 
removal of everything in the shape of iron and steel 
did not alter the erratic behavior of the needle, our 
near approach for the purpose of examining the deflec
tion produced the same erratic results, until it seemed 
that it was almost like personal magnetism; but finally 
the CUlPl'it was found in a round felt hat· that we were 
wearing, but as this was supposed to be. ,n"" felt," it 
at the·least seemed strange, although. th� '�use was 
found in a fine steel ring in the outer edge o.f the hat to 
give the rim shape, which was strongly" maglletic, " ha y

ing undoubtedly become so from frequent intercourse 
with active and powerful dynamos. Instances of these 
kinds are extremely numerous, and it points to. a con
clusion that as an aid to correct navigation, it would 
not be advisable to place an umbrella stand round the 
"binnacle," or that box which contains the steering 
compass of a ship. 

As a practical result of the behavior of this umbrella, 
we shall probably hear of the passengers to and from 
the Isle of Man and other places endeavoring to dis
cover whether they are also blessed with a magnetic 
umbrella. In addition to the usual instruction, "not 
to speak to the man at the wheel," we shall not be sur
prised to see the notice, •• Passengers are requested not 
to poke fun at the compass with their umbrellas."
Mecaanical World. 

••••• 

Ititutifit �mtritau. 
is that parts of the retina of the eye respond 'each to . 
different colors. When any of these, parts are defi
cient, absent, or undeveloped, the person cannot see 
the color that it belongs to, leaving some other re
sponsive part to act."-DesMoines Leade1·. 

.. � ... 

AN IMPROVED WASH·BOTTLE FOR CHEl'IIICAL 

LABORATORIES. 

BY H. B. BATTLE, ASSIST. CHEMIST, N. C. AG. EX. STATIONJ RALEIGH. 

By this simple device the washing of precipitates 
and the. cleansing of vessels used in the process of 
analysis, which before required the use of the ordinary 
wash-bottle, can now be done with much more facility 
and in a shorter time. 

It consists essentially of a thin glass flask, C, placed 
about three feet above the level of the working desk, 
and closed by a three-hole rubber stopper. Through 

one of the holes 
issues a rubber 
tube, D (or 
glass with rub
ber c o n n e c 
tions), descend
ing to the desk 
and ending in 
a glass nozzle. 
Connection is 
made by a sec
ond hole in the 
stopper with a 
reservoir bot
tle, A, placed 
above the top 
of ,the wash
bottle. In the 
third hole is 
placed a glass 
tube bent at an 
angle to keep 
out dust. On 
filling the flask 
from the reser
voir-the flow 
being stopped 

by a pinch cock-the water is started by suction from 
below, and the stream through the nozzle can be regu
lated or stopped at will by a pinch cock placed con
veniently to the hand, the height of the water flask fur
nishing the pressure, which is susta,ined by the siphon. 

A 'Bunsen burner, n, is placed underneath the flask, 
amI the wafer can be heated \vhen it'i!f sti"desired. Hot 
water as well as cold can thus be used in treating pre
cipitates. Other solutions can be employed equally as 
well as water. (See bottle F.) 

The advantages of this system are: 
1st. The saving of much time and consequent labor 

attending the use of an ordinary wash-bottle, especially 
where several analyses are carried on at the same time, 
the exertions required by the mouth and lungs being 
thereby avoided. 

2d .. No air exists in the tube, as in an ordinary wash
bottle, and consequently the full force of the liquid is 
utilized immediately. 

3d. When used with a wash solution of ammonia 
water, no trouble is experienced with free ammonia, 
which ordin\trily is quite hurtful to the mouth and eyes. 

The large bottle, E, with the accompanying tube, 
shows a convenient arrangement for holding any solu
tion and delivering the same. 

"fA •• 
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Sale oC the Great Eastern. 

The Great East�rn, the largest steamship in the 
world, was recently sold at public auction in London 
for £26,200. The career of the rival of Noah's Ark has 
been very checkered. Her construction began May 1, 
1854, and the work of launching her, which lasted from 
Nov. 3, 1857, to .Tan. 31, 1858, cost alone £60,000, hydrau
lic pressure being employed. Her e;xtreme length is 680 
feet; breadth, 82� feet, and including paddle boxes, 
118 feet; height, 58 feet, or 70 feet to the top of bul·· 
warks. She is provided with eight engines, capable of 
actual work of 11,000 horse power, and has in addition 
twenty auxiliary engines. She was sold in 1864 for 
£25,000, and was successfully eIIlployed in laying seve
ral ocean cables. 

••••• 

On Tidal Theory and Tidal Predictions. 

In a paper reprinted from the Journal of the Frank
lin Institute, Mr. E. A. Gieseler, the Superintendent of 
Construction, Fourth Lighthouse District, has pre· 
sented a clear mathematical view of the agencies which 
influence the tides and the local conditions which must 
have place in tidal predictions. It is now so generally 
acknowledged that the tides are caused by the differ-. 
ence in the attractions of the sun and moon on those 
parts of the earth nearest to them, and on their antipo
des, that any detail statements concerning the main 
theory seem entirely superfluous; since, however, the 
heavenly conditions causing the tides are by no means 
simple or uniform, but are subject to constant changes, 
it becomes a matter of some interest to investigate the 
causes of those variations, and to learn their quantita
tive effect. 

The first cause which suggests itself is the changes 
in the distance of sun and moon from the earth. The 
moon's orbit is an ellipse, the earth being at one focus, 
and during bel' revolution, therefore, she constantly 
changes her distance from the earth. This cycle of 
change, represented by one lunar revolution, occupies 
a little over twenty-seven days, during which time the 
moon passes from her greatest distance to her smallest 
distance, anfl back again to her greatest distance. In 
addition to tl).is disturbing influence, the axes of the 
moon's orbit are not constant, owing to solar attrac
tion, but vary in a period of about nine years. 

With the sun the case is reversed, for here it is the 
earth which changes her distance during her elliptical 
revolution about the sun, and passes from her least dis
tance in winter to her greatest distance in summer, and 
?a�!t aga� he�,suDlmerposition in the period of one 
year. Aliother series of v�riations is due to the rela
tive meridional position of sun and moon; for if both 
bodies culminate simultaneously to-day, the motion of 
the moon will carry her 12° east of the sun by to-mor
row, and she will consequently culminate 49 minutes 
after him. A day later, and the distance and time will 
be doubled, until, after 14,%: days from'conjunction, she 
is 12 hours behind the sun, or in opposition. At the 
end of about 29� days, both heavenly bodies OI}.ce more 
culminate simuUaneously. This period between two 
successive conjunctions, which is called the synodic 
month, differs from the moon's sidereal revolution by 
2M days. 

The changes in the declination of the sun and moon 
offer still another factor in this complicated chain of 
causation. As the plane of the earth's equator forms 
an angle of 23° 28' with the plane of her orbit, or the 
ecliptic, the s.m reaches this declination twice a year, 
at the summer and winter solstices, while the points of 
intersection of these great circles give the two periods 

A Color Blind Fireman. A CONVENIENT ARTICLE FOR HOSPITALS AND SICX of no declination, the vernal and autumnal equinoxes. 
Mr . .Tulius King, who is the examiner for color ROOKS. The moon's orbit lie!! in still a different plane, inclined 

blindness for the Lake Shore and Michigan Southern The illustration herewith shows an improved form at an angle of about 5° to the ecliptic. Her declination, 
Railroad, has discovered a remarkable case. Tbe of cover for vessels for use in chambers and sick rooms, accordingly, varies in a period of about 19 years from 
patient is an employe of the railroad company. He the device embracing an 18° to 29°, according to the position of the lunar nodes, 
is a man about 40 years old, and is a fireman. Mr. easily operated lever at- which is not fixed, but revolves around the earth. 
King made three tests in his case. First, colored glass tachment, on the top of The synchronous influence of these three causes, the 
globes were placed over a gas jet, and the man, at the cover, in connection changes in the distance of sun and moon from the 
a distance of 20 feet away, asked to tell the colors. wi�h the handle, where- earth, the changes in their relative meridional position, 
He named the red globe correctly when it was first by'th«:\cover is made to and the changes in their declinatiohs, furnishes the ma-
used, but on second trial declared it to be green. flt c16sely on a rubber terial for a complicated calculation; for the resultIng 
Then railway signal flags of different colors. were washer, and thus serve curve which repre!lents the actual tide is made up of 
waved before him. He called the red flag green, the to confine all the bad constantly varying elements. When, in addition to 
green flag red, and when two flags, both red, but of odors within the vess!'!. these, the local conditions of prevailing winds and 
different shades, were waved, the fireman insisted that Th" device is an ex- coast topography are also taken into consideration, the 
they were green. Red and �reen flags held up to- tremely simple one, in- question of tidal prediction is seen to be a very intri-
gether he declared to be green. The next test was expellSive to make, and cata one. In the second part of his monograph, which 
made with a small rack. in which hung zephyr worsted adding but sli�htly to relates to tidal prediction, Mr. Gieseler records his ob-
of different colors. The standard color of green was the weight of the cover, servations made at Cape Henlopen, and publishes the 
point!'d out to the man, and he was asked to select and is so made that the details of his system for general application. 
the worsted in the rack of the same color. He im- latter can at any time • I • I • 

mediately picked out bright red, old gold, and light be readily cleansed. A Horse ",Uh ltlore Seuse than a lJ.Ian. 

brown bunches. The unfortunate fireman had to be This invention has been patented by Mr. Agur .Tud- At the recent Horse Show, New York, during the ex-
discharged. Mr. King said that he had examined a son, of 111 Commerce Street, Newark, N . .T. hibition of the jumpers, the horse of one of the gentle-
very large numb!'r of Dlen for color blindness, and that .. I. I. man riders leaped the 5 ft. 8 in. bar, but in coming 
about four men in-every oqe hundred are defective in WI'l'H most people, says a sensible writer, the wa.nt of down struck head first, made a complete soulersault, 
their eyesight in this respect. But very few peop�e a well defined system or method is one of the':c;hief and threw himself on the ground flat on his back: the 
are as color blind as the fireman. He s{Lid that women caUses of their getting behindhand with their work. rider, being pitched ahead, cleared the horse. For
were seldom found color blind, as they constantly A systematic method of working, 'combined with indus- tunately neither rider nor animal was seriously injured. 
trained their eyes in selecting colors in ribbons and try, will complete a vast amount of work in a day and After this most narrow escape the rider again mounted 
dry go

. 
ods" au

. 
d 1

.
·n discriminating between delicate \' finish it with ease; but without system 

.. 
and apPlicatio

. 
n, and endeavored to make the horse try the same jump 

shades and tints.· In answer to a question, Mr. King the worker may be in a continual rush, and yet accom-.again. but . the creature showed more sense than the 
explained: "The theory of the cause of color bJindness pllilh little. man by resolutely declining the dangerous job. 
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