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THE GENESIS OF INVENTORS. 
In the symbolic representation of the ages, the characteristie 

human type of one period is the hunter; of another, the 
Rhepherd; of another, the farmer At one stage of the world!s 
deveio"ment, the soldier is the prominent man, at another 
the priest. Now the leading man is the builder; now the 
adventurous sailor; again the studious philosopher, the far· 
seeing patriot, the irrepressible reformer, is the commanding 
spirit of his time. 

Of the nineteenth century, the typical man is the in.en· 
tor. He is at once the leading factor and the peculiar product 
of modern civilization. He it is that has introduced the 
elements which chiefly distinguish the life of to.day from 
that of any and every other period. The hunter, the farmer, 
the soldier, the sailor, the prieMt, the philosopher, the states. 
man, the artist--each fulfils his function: but iu no way 
ao they slirpass the achievements of other ages, in no way 
do they help to make our life different in kind or different in 
character from the liveR of our ancestors. The work of the 
inventor does. 

Subtract from the means and methods of our daily Ufeal! 
those elements which are or have been patented, or a�e the 
products of patented applications and appliances, and how 
much-how eVl'l'ything, in fact-that gives distinction to our 
age will be taken away I Pull out from our houses all the 
parts save those not now or ever patented, all those that have 
been formed or put together by patented means, and what a 
wreck would be left! Take from our tables all the articles, 
food,and furniture, in whose production Rnd carriage patented 
iuventions have been essential,and how meager our diet would 
he I Strip from our bodies every article of clothing save 
those in whose preparation patented inventions have not been 
pmployed, and how scant would be our attire! Deprive the 
wealthy of all the luxuries which invention has brought 
within; their reach,the poor of t.he comforts and conveniences 
which the inventor has provided or made possible, and how 
much of use and enjoyment would go out from their lives! 

Just now we are commemorating the brave deeds, the 
unconscious heroism and wisdom of the founders of our 
Republic. In no respect can it be said: .. They builded better 
than they knew" than in the provision they made for the 
encouragement of invention and protection of inventors, then, 
Uke themllelves, a slender and strugglini band of pionee1'1l 
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If a boilAr blows up and kills its attendants, or a I on th( border of an unbroken continent. a new and unexplored i tions. 
field of effort for the amelioration of human existence. It I sailor is drowned, or a miner suffocated, the circumstance, 

though we deplore it for the time, leaves no impression on 
the mind, for it is tacitly expected; but when an l\otel full of 
people, as at a prominent watering place last summer, began 
to die off like sheep, killed by the water which was neceR· 
sary to their existence, or the pedestrians in a public street 
are suddenly hurled to the ground by an explosion of pre· 
sumably harmless objects, or a bit of color in wall paper or 
dress carries disease or death, then we are forced into the 
disagreeable belief that our lives are onr own only in a very 
limited sense. 

was not a matter of climate or race, it could not be the 
conditions incidental to the conquest :Jf a new country, that 
made the Yankee an inventor above all other men. The 

, same race had undergone similar experience before, perhaps 
a score of times, yet it did not develop inventors except 
sporadically. It was not necessity, the reputed mother of 
inventions, that started our fathers on the course which has 
wrought a revolution, a multitude of revolution�, in the 
productive arts. The original need of.labor.saving devices in 
America Wall no greater than had prevailed the world over 
since human life began; always and everywhere humanity 
hall stood in want of the beneficent products of the inventor's 
art, and everywhere it has IltQOd ready to turn such l,roductH 
to good account. 

"'by then were not more inventions made? Simply because 
the true parents of invention-encouragement of inventors 
and protection to their productions were lacking. Those 
provided, their legitimate issue followed, genius for invention 
was developed, and its progeny increased in geometrical 
progressive. Every new contrivance gave birth to many, 
inventive competition set in, and ultimately improvement 
became watchword tlle in flY"'ry department of productive 
labor. 

It is true, the student of pure science comes in for a share, 
a large share, of credit for making modern life what it is. 
Very largely he has led the van of discovery and made inven. 
tion possible. But it mu�t be remembered that it is their 
practical application that gives material value to such dis. 
coveries; and that where such applications are not directly 
favored, the progress of pure science contributes little to the ad. 
vancement of human well being. In Germany and in England, 
the progress of scientific discovery is very rapid, yet invention 
lags. In this country invention leads, and frequently we take 
from them the barren scientific fact and return an application 
which gives it the highest value. It cannot be because the 
Germans have little inventive genius or practical skill, that 
they invent so seldom. They tum inventorB quickly enough 
when they come here: an examination of the latest weekly 
index of iuventors, containing some 250 names, shows that 
fully twenty per cent of those are unmistakahly German. 
That a large percentage of our inventors are of British birth 
is too well known to call for investigation. 

The secret of the superior inventiveneBll of the Americanized 
European lies in the faet that here hlB efforts are encouraged, 
there systematically represBOO. Here we know the inventor's 
value, and appreciate him accordingly. We know th!lt a 
fertile soil gives us far le8� advantage in the markets of the 
world than the time. saving and labor.saving implements 
which enable us to win our agricultural products easily and 
quickly-implements which we owe to our inventors. 'We 
know that our commercial superiority and the immense 
development of our manufaotureB rest very largely upon the 
genius and labors of inventors. But a little while ago Eng. 
land led the world in thes e departments of human activity, 
To.day her foreign and coastwise commerce falls below ours 
by nn aggregate of over ten million tuns annually; while our 
manufacturing establishments, notwithstanding high priced 
labor and the predominance of machinery, give employment 
to nearly a million more operatiYes than those of Great Britain. 
How many of our six and half million mechanics could pursue 
their labors in default of patented inventions? How much 
of the five thousand million dollars worth of manufactured 
products, which they turn out a year, would be possible with
out the inventor's aid? We know our indebtedness to inventors, 
we welcome them as public benefactors, as prime factors in 
our industrial system; we protect them in the development 
and application of their ideas, and reap our reward. 

In Europe the contrary custom prevails. In Switzerland 
and HollaLe, the inventor is refused any property right in his 
invention whatever; in the other States, the right is granted 
as a favor and weighted down with costs and conditions. 
The inventor is treated a8 an invader of vested rights, an 
enemy to trade, a disturber of the peace of the community. 
The good he may do to the multitude is less considered than 
the inconvenience he may occasion a few manufacturers by 
compelling them to improve their wares or cheapen then 
prices. Patentll are regarded not as mainsprings of mechanical 
progres�, but as "fetters" imposed upon industry, as 
"dragnets " spread to entangle manufacturers and curtail 
the area of their operations. The rieh manufacturer, satisfied 
with his plant and his pronts, calls the poor inventor a 
"nui8ance" or "gambler," who, "instead of contenting 
himself, like other men, to work and accumulate money by 
industry, is always scheming, and dreaming, and wasting his 
time and his money." If successful he becomes sometimes 
worse than a nuisance. The Lord Chancellor of England, 
expressing the feeling of the dominant classes of Europe as 
well as of Great Britain, calls him by implication a black 
mailer, a sort of mechanical pirste, who robs the manufacturer 
when he can, and hampers him when he cannot rob; and the 
leading journals, like the Ti'mes, rejoice at every prospect of 
reducing the number of patents and patentees as a relief to 
productive industry. Under such condition it is no wonder 
that inventors as a class do not thrive, or that they bring their 
inventive talents where they are appreciated. 

••••• 

DEATH IN THE SALT CELLAR. 

We are not of a morbid tum of mind; as a general rule, 
we believe that there is nothing to be gained by constant 
meditation on the uncertainties of human existence; but oc· 
casionally something occurs which reveal" death lurking in 
some unthought-of ambush, which presents the idea of mor
tality in a form whim fairly startles one into somber reftec· 
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We have been led, perforce almost, into this train of 
thought, by the realization of how closely the community 
has escaped a calamity which might have carried mourning 
and death into hundreds of homes. The Niagara, a large 
sailing vessel of the Anchor line, recently reached this POlt 
from Liverpool, after a stormy pasRnge of thirty· three days 
The cargo of the ship consisted of 1,{J50 bags of salt of tl e 
finest quality, such as is sold for table use. This filled tl e 
hold, and the 'tween decks space was devoted to chemica's 
and general merchandise, the former including about a hun 
dred kegs of arsenic. During the bad weather, the carf 0 

shifted, the arsenic kegs broke adrift, and, pounding against 
the ship's side, speedily became sufficiently injured to allow 
of the leakage of their rontents. Meanwhile the seams of 
the vessel, openinl!', admitted water, and this, mingled with 
the arsenic, poured down into the salt. 

On the arrival of the ship in New York. the chemicals, etc. 
were taken out in damaged condition, and then the salt bags 
were removed and deli.ered to the consignees, who in coun e 
of trade lost no time in disposing of the salt, or rather of a 
portion of it. At this late hour, the thought OCCUlTed to tl e 
captain of the vessel that the arsenic solution might ha�e 
poisoned the salt; and acting thereon, he at once telegraphed 
far and wide to stop its sale and cOll81l1nption. Professor 
Dorf'IDUB was sent for to analyze chemically the material; 
and from his report, based on the examination of a large 
number of samples, It appears that the arsenic was present in 
such considerable quantities as to render the !\Rlt utterly 
unfit for use for any kind of food. 

It is stated that the warning has been given in sufficient 
time to prevent the sale of any of the poisoned susbtance, 
the telegrams reaching the parties before the salt itself. 
But the contemplation of what might have been the result, 
were such not the case, is enough to cause even the most in· 
different to shudder. The salt is said to be still of use for 
manufacturing purposes, and hence will not prove a total 
loss. The question of value, insurance, etc., is the gist of 
a trian�lar fight between the cnstom house people, the in· 
surance companies, and the owners; and here we !\Uppose 
the matter will end. It seems to uS,however, that it sh:mld 
not be allowed to drop here. The fact that the lives of 
perhaps hundreds hung on the memory of one man, and 
that it was nothing more than mere luck or chance wlIich 
caused that individual to bethink him8elf in time, is entire· 
ly too serious to be passed lightly by. 

The public would like to know WllO is respoDBible for 
such oriminal stupidity as the stowage of a terrible poison 
in a locality where,even by the merest limit of pOllsibility,it 
could get mixed with a staple article of food: also 
whether it is customary to pack arBenic in vessels capable of 
smashing by rolling about the decks. There are plenty of 
laws regulating the 158.1e of poisons; it might be well, if 
such are not already there, to embellish the statute books 
with laws goveIDing their transportation. 

... �. 

THE AGRICULTURAL DISPLAY AT THE CENTENNIAL. 
A circular signed by the Chief of the Bureau of Agricul. 

ture of thll Centennial Exposition, Mr. Burnet Landreth, has 
recently been issued, directing public attention to this very 
important portion of the national exhibit, and reqnesting, 
from agriculturistli generally, aid to ensure its completeness. 
As the time in which the labors of the Bureau must be per· 
footed is now less than a year, we need hardly point out that 
hearty practical collperation is what is wanted from the pub. 
1 ic, and not mere approval of its ends and purposes. As we have 
already strongly urged, the period f"r discussion regarding 
the Centennial has gone by. The project is to all intents well 
matured, and is being carried into ell.ecution as fast as circum. 
stances will admit. The way to accelerate its progress, there. 
fore, is for each individual to make up his mind as to the 
part he proposes tv take, and to set about preparations at 
once; or if he is not interested in directly participating, but 
yet is sufficiently patriotic to desire lending to the show his 
best aid and comfort, now is the time for him to consider how 
many ten dollar bills he can afford to withdraw from his 
business or income to exchange for shares of stock. The 
investment il! said to be a safe one, and the managers of the 
Exposition believe that a hand-orne di vidend will be returned. 
Regarding preparation of exhibits, it may be well for farmers 
to remember that, if they propo�e displaying specimens of 
crops, such must necessarily be of the present year'l! harvest, 
and sown during the present spring, so that the dressing of 
the soil, selection of seeds, and other especial cares must be 
attended to now. Live stock intended for exhibition will 
also require early attention, although this class of the display 
will not be exhibited until the months of September and 
October of next year. The Bureau publishes the following 
information regarding the time allotted to the various 
varieties of animals, etc. Horses, mules, and asses will be 
exhibited, as one group, from September 1st to 15th; homed 
cattle, from September 20th to October 5th: sheep, swine and 
goats, one group, from Ootober 10th to 25th. All animals 
entered, except trotting stock and fat cattle, must be of pure 
blood and, be.ideli, �hly meritorieul in aondlt!on, eto. Only 
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the best of each kind is wanted. Exhibitors must furnish 
attendants, and feed their own stock, for which ample 
accommodation and good forage at CO!:lt price will be provided. 
Animals will be inspeeted by a competent veterinary surgeon 
before admiBBion, and those which become sick subsequently 
to entry will be isolated and carefully treated. Applications 
for space must be made at once (address the Chief of the 
Bureau of Agriculture, Philadelphia), in order to enable the 
officials to form a proper estimate of spa�, etc., required. 
'Ye would remind farmers generally that toe livelietlt interest 
is taken abroad in the subject of stock.raising in thiiJ country, 
fiS witne::!!! the large attendance of foreign buyers at the great 
Hale at which the famous $60,000 cow wae diposed of, a year 
or so ago, aud that without doubt the representativet:! of the 
Rarl of Leicestsr, Colonel Towneley, the Earl of Radnor, the 
Dukes of Bedford lind Rutland, Mr. Bakewell, and in fact 
of all the great English sheep aud cattle breeders, will be 
among the most critical visitor� aud perhaps future purchasers 
of the animals displayed. 

boiler, 1:10 that the check valve can be examined at any time, 
if necessary. Thel'6 should be a blow.off pipe, distinct from 
the food pipe, with a pl¥g cock, outside of the brick work. 
This pipe m� be tapped into the boiler if attaehed to one 
of the headB; but if eooured to the shell, it would be bettsr to 
use a flange. There should be a t!llfety valve, 2 inches in 
diametsr, attached to the top of the steam dome,and a 2inch 
steam pipe leading from thit! connection to the engina. with a 
stop valve clO6(J to the boiler. There should be 3 gage cocks, 
tho bottom one about 3 inchet:! from the top row of tubes, the 
distances between them being from at to 4 inches. There 
8hould be a water gage. attached direct, if possible; but if 
this if:! not possible, the connecting pipet:! t:!hould be arranged 
iO at:! not to be in cont�ct with the flame or hot gaMes. There 
should be a st-eam gage, connected with the upper part of 
the boiler, and arranged with a tliphon and drip cock. The 
grate bars should have a side play between each other, whon 
cold, of from -h to t of an inch, and an end play of between 
i and � of an inch. The heating tlurface of a boiler is all 
the surface exposed to the flames and the hot gases,including 
that part of the shell in the furnace, th'3 ends of the boiler. 
and the interior tlUrface of the tubes. 

THE ENIHNEER'8 DUTIES. 

The entries which will represent the labor and Ilkill of 
our agricultural population, as well as the product!:! peculiar 
to our soil, are so numerous and varied that it would be im· 
possible e ... en to su=arize them here. Cotton, com, and 
tobacco, the marvelous fruit and vegetable productions of 
the Pacific coast, the yield of the maple trees of New Eng. " The ordinary daily duties of an engineer are as follows: 
land and of the orange groves of Florida, will be prominent On coming in the morning, he should first ascertain the 
in the general exhibit. and the lumber from our Northern amount of water in the boiler; and if that is all right, pro
States will be placed side by side with that from the vast ceed to raise steam, either cleaning and Bl'reading the fire, if 
Sr.andinavian forests. The necessit.y of a yery complete dis. it hae been banked. or making it up, if it has been-hauled. 
play of the timber of all districts of the country may be es· A fire is kindled in a boiler in eSllentially the same manner 
pecially urged. Samples of trees of all kinds are asked for as in a sto .... e. wood and !!havings fir!!t being ignit-ed.and then 
hy the Commission, and it is suggested that the bark of one covered with coal. In starting tho fire. it is a good plan to 
or more of the giant trees of California (WaJkingtonia gi. cover tho back of the grats with COlLI, to prevent the paSllage 
f/rmtea) l)e taken off the trunk in segments and sections, to of cold air through the tubes. In getting up stsam, the 
be placed on arrh'al on a skeleton frame of the same dimen. safety valve should be raised a little, to permit the escape 
sions as the origin al. The Agricultural Hall, having an ex. of air from the boiler. Having got the fire under way, the 
treme elevation of seventy.five feet, will afford ample room engineer should wipe off the engine, fill the oil cups. and 
for at least a partial exhibit of oue of theso monsters of make any adjustments that may be necessary, lliuch as tight. 
primeval forests. Thus also with other trees of the Pacific ening keys, and screwing up joints or gland!! of I!tufling 
coast, hardly secondary to it, as abie� Dougla�i and ndJili�, boxes, and should see that the cylinder cocks are open. 
librocedruJ dlXurrens, pin1l� LaT/wM·Nana. the white pine When st-eam is raised, he should open the stop valve, and 
and hemlock of the North, the yellow pines in their several start the engine; after which, if a 'part of his duty is to at
species. the live oak, the cypress (taxodium di�ticlwm) of the tend to the shafting. he should examine and oil it. Then he 
Routh. and II long list from every section of our broad t-e rri. should get out the ashes, provide a supply of coal, and 
tory. screen it if necessary, and procet'd to make everything tidy 

In addition to specimens of trunks of trees should be ex. around the engine and boiler. Throughout the dllY, he 
hibited timber and lumber in all forms; as samples of masts should keep a watchful eye on the fire. the water, the steam, 
and spars, large and small; knees and square timber, as pre- and the engine. In managing the fire, care should be taken 
pared for naval purposes; planks and boards exhibiting un. to have the furnace door open as little as possible; and if 
usual brealth and character of cell and fiber: in brief, every steam is formed too rapidly, the fire should be regulated by 
description, quality, and form of wood u� in construction closing the damper and ash pit doors. In regulating the 
and decoration. hight of 1he water, it is a good plan to ke-ep a steady feed, 

\Ye are gratified to note an increasing interest on the part and maintain the hight constant. If it is found that the 
of all classes of the public in the Centennial everywhere. water is falling. the engineer should discover whether it is 
Sen'ral prominent business houses have' given generous caused by a leak, or by the refusal of the pump to work. 
subscriptions. A popular movement in New York toward He can tell whether the pump is working by the sound of;the 
the furtherance of the enterprise is about to be made. It oheok valve falling artsr tlach stroke, or by foeling the feed 
Roems to us that some grand representative structure from pipe or check valve.; .A pump will not feed when the tem· 
the metropolis, typifying its growth within a century from perature of the water i:; very high, unless it is specially 
a mere village to one of the greatest cities in the world, adapted for pumping hot water; lind if it refuses to work 
would be appropriate and in harmony with the general sur. from this cause, the temperature of the water should be re
roundings, and might at the same time be a means of arous- duced. A pump will not deliver water if the proper valves 
ing a greater local interest. Boston is busily engaged upon are not opened. if its passages fin) choked, or if its packing 
something of the sort in the shape of a tower, which will be is defecti.e. It would be necessary to oxamine the pump at 
built wholly of iron and will rise to a hight of 200 feet, or once, and endeavor to dil5cover and remedy the difllculty. If 
540 feet above the rh"er level. It is to be used as an observ. the water falls in the boiler on account of a leak, it can 
atory, and elevators will transport visitors to the summit. Eometimes be temporarily repaired with a plug. or the pump 
The contracts for th3 iron work are already awarded, and can be rtln faster, so as to keep up the water until stopping 
the edifice is to be completed on July 4 of the present year. time. If this is not IXlll!:\ible, the fire shoulU be hauled, and 

• '., • the engine allowed to nm as long as there is sufficient steam 
-

THE MANAGEMENT OF BOILERS AND ENGINES. 
pressure. I n case th", engineer finds that tho pump iM not 

Extensi.e as is the literature connected with the steam en- feeding, and he has a fair supply of wat-er in the boiler, ho 
gine. there is very little in print in relation to the practical �hould at once examine the pump, lind eudea vor to remedy 
management of steam machinery. It is not difficult to dis. the trouble without stopping the engine. If he does not suc· 
eover the reason for this omission. The practical details are ceed. however, before the water falls below the level of the 
so varied, for the different cases that may arise. that it i8 al. lowest gage cock, he should haul the fire, and let the engine 
most impossible to cla8sify them. It is impossible so to fore. run a!! long all the steam pre68UJ'e is sufficient. If he hat! 
seethat the remedy for any emergency which arises can be pre- been called away from the boiler, and on bi:! return finds 
scribed in advance: and it is not desirable that the engineer that the water is below the level of the lower gage cock, he 
should trust implicitly to a !:let of formal rules, which will should immediately ascertain the !Iteam pressure, and if it 

!ave him helpleBB to provide for a case which is not covered itl rising rapidly he should haul the fire at once. If the 
oy the direction!!. At the same time, there are a number steam pre6sure is about the same as usual, he Bhould ex
of general principles, which every engineer learns by experi. amine the pump; and if it if:! not delivering water. he should 
ence, and their publication may be of use to those whose ex. haul the fire. I f the pump is feeding, he may run it faster, 
p�rience h�s yet to be acqui�ed. M�y steam usertl, recog. watc.hing the /Iteam gage carefully. If the pres8ure does 
1ll2ling the Importance of haVlllg theU' machinery carefully not fall. he should stop the pump. and baul the fire. In any 
managed, are in the habit of sending engineers and firemen case the engine should not be stopped until the steam pre8-
to be examined in regard to their qualifications before en. sure ill considerably reduced, The engineer should be very 
gaging them. 'Ve give below an abstract of an examination parlicular, on finding the water low, to examine the Ilteam 
recently conducted by a well known expert. The engineer gage at once; and if the pres!;ure is unusually high ,he should 
who was examined was unusually well qualified for his duties haul the fire without delay. 
and a record of his repliell may therefore prove very usoful: •• A boiler foams or primes, either because it has insufficient 
Omitting the questions. the following summary gives 1\ fair steam room, or on account of dirt or grease in the boiler or 
idea of the scope and character of the examination . the feed water. The trouble is often experienced with new 

THE ENGINE AND BOILER. ?ilers. and disa��ear!! when they become clean. Primin!; 
IS dangeroul', J.l: much water is canied over with the 

"I hay� not ex�mined the
,
engin.e and ?oile� very carefully, ,!'Iteam, a!l it is difficult to maintain the water level con

hut there. IS a horIzontal engllle, WIth plam slide valve,diame. , !!tant, and the engine is liable to be broken by the water 
ter of cyhnder, 12 inches, length of stro.ie, 26 inches. There in the cylinder!!. If the trouble is caused by in8uffic ent 
is a horizontal tUbular boller, set in brick, diameter, 4 feet, Bteam room, it can sometimes be partially overcome by in
length. 1ii feet, s team dome, 24 inches in diameter and 10 I creasing the 8team pre�ure, and throttling it down to the 
inches high. number of tubes, 65, each three inches in diame. i ordinary working pressure in the cylinder, but the only ef· 
ter. I have not examined the connectious of the boiler, but: fectual way is to provide more steam room. If the priming 
I can tsll you what they should be, if the boiler is properly I is due to dirt or grease in the boiler the engiJ;lt'er should 
aet_ There should be a feed pipe, 1 inch in diameter, with· blow off frequently, and clean the boller every few days. In 
globe valve and II check valve, the former being nearest the I blOwing off, it is well to raise the watsr level in the boiler by 
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putting on a strong feed, and then blow down below the level 
that is ordinarily maintained. It il:! very often the case that 
the watsr level if:! higher, when the engine is running, than 
it is when none of the steam ill being used. The engineer 
should ascertain how much higher the water rises in such a 
case, so as to have a proper quantity of water when the en
gine is stopped. 

l'LEA:lil!W TilE BOILlrn. 

.. The flues or tUUc6 of a boiler ehould be cleaned about 
once a week, with a brush or scraptlr. In case incrustation 
has formed in them, they cau btJcleaned by a jet of steam from 
a rubber hose. A boller Hhould Uc blown down and cleaned 
under ordinary circumstances, about once a month. The fir; 
should first be hauled; and then, if po!!sible,it ill best to let the 
ooiler stand until the water becometl tolerably cool SIlY for 12 
hours,aftsr which the watermay be allowed to run

'
out. Then 

romoV1J the man and handhole plates, euter the boiler, and 
clean it with !:!crapers and brushes in every part that can be 
reached. It 8hould then be washed out with cold water 
from a hose, and thi!:! washing with a hOMO is the only meaus 
of cleaning thOlltl part!! of a boiler that cannot be .reached by 
hand . There are many boilers into which a man cannot en
tsr. and :)f course the!:!e can only be washed out. 'Then 
the fire is hauled, all leaks in the boiler should be repaired. 
Leaky parts that are exposed to the fire must have patches 
riveted on; in other places patches secured with bolts can be 
used. each pitch ha"\ing a lip around it, and the joint being 
made with a putty composed of red and white lead. Leaky 
rivets or seams can I:IOmetimes be made tight by caulking. 
�mall leaks around the ends of tubes can often be stopped 
III the same way, but as a general thing a leaky tube must 
either be replaced or plugged. To plug a tube, drive a white 
pine plug tightly into each end, and cut it off even with 
the tube heads, then pass a bolt through the t�be, with cup 
washer!! on each end, and SCrew it up tightly, putting putty 
under the wa�her!!. 

WATER AND I;'rEAM GAOES. 

"�hen a boiler is in U8e, the gage cocks should frequently 
be tned to see that they are not choked UP. and the glass 
gage should oftsn be blown out. After ascertaining the 
proper place for the weight on the lever of the safetv valve 
a 8tick should be secured to the lever with wh'e: so thai 
the ball cannot be moved out any farther. A cord should 
be secured to the safety valve lever, "ithin eRSY reach 
of the engineer, so that the valve can be opened by hand if 
it sticks, and the safety valve should be tried at least once 
every dar to aRcertain whether or not it is in working or· 
der. 

.. �-\. steam gage should be tested at least once a year, and the 
engmeer sho�!.ld frequently try its accuracy by allowing the 
steam to raIse the safety valve, and noting the pressure 
�hown by the gage. The haud of a steam gage sometimes 
s:icks. and the .engIneer should tap the face of the gage 
lIghtly several tImes a day, to assure himself that it is in 
working order. He may also shut off the steam from the 
gage pipe, and open t�e drip cock, noting whether the hand 
goes back promptly to O. and returns to the former reading 
when steam is again turned on. 

"In testing a boiler, warm water should be used, and a bet. 
ter test, when this is po!!sible, is to enter the boiler and 
make a thorough internal examination. 

"In leaving a boiler for the night, the fire may either be 
hauled or banked. If it is to be banked, it should first be 
cleaned, and then pushed back and covered with coal the 
boiler being left with the furnace door open. and the da�per 
closed. 

" The principal deran�ments of engines are hot bearings, 
loose keys. and leaky jomts. If a bearing heats continually • 
when properly adjusted and well lubricated, it is too small, 
Somotimet:! bearings heat, on account of dirt or grit, because 
they are set up too tightly, or are out of line. A hot bearing 
can often be cooled without litopping the engine, by mixing 
sulphur or blacklead with the oil, or by turning on a stream 
of water from a hose. If a joint blows out. it can sometimes 
be wedged, so that the engine can be run until5topping time. 
an onglneer should exercise all his ingenuity to overcome a 
a difficulty without fltopping the engine. except in cases 
where it would be dangerous to continue to run. If key� or 
bolte become loose, it will generlilly bo indicated by a thump 
in the engine. To prevent the freezing of pipes and con
nections in exposed flituations, they should either bo tho. 
roughly drained, or the water should be kept circulating in 
them." 

Our readers will !jcarcely need to be told that a' man 
who could pa!js euch an examination lUI this understands his 
business pretty well, and we think that the foregoing remarks 
will be read with,interel'lt and plelUlure by all who manage en. 
gineli and boilers. 

------------.. �,.�,.-------------

Photography or the Electric 8par k. 
Mr. Leo Daft, photographer, of Troy, N. Y" has Bent us 

several photo stereos, recently made, of electric dischar!l'es 
between the terminals of the Holtz static electrical ma
chines. In some of the examples, the picture shows the 
electrical fiow divided into ten streams, which have the ap
pearance of t-en fine, white. zigzag wires, sharply defined and 
arranged in the form of an elliptical framework. It is 
probable that the metals used in the terminals had some .. 
thing io do in giving the remarkable actinic power to the 
sparks which these photo impressions indicate. Mr. Daft 
intends to continue his photo-electrical experiments, which 
are certainly very intsresting. 

••••• 

Live fish (pickerel or trout) wil l keep a ci»tern free from 
worms and bug8. 
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