
one horse power, nor could he find Imy one who could inforw 
him where such an engine could be had. 

If some person would make such an engine and boiler,that 
could be sold at a reasonable price, I am confident large 
numbers could be sold. As they would be used by amateurs 
in or about residences, thoy should be as simple as possible. 
No money should be expended on them merely for show, 
such as planing or polishing parts which can be painted; but 
they llhould be strongly built, and special care should be 
taken to furnish ample boiler capacity, with �trength suffi­
cient to prevent accidents. 

Thinking persolls are now convincpd that much of our do­
mestic labor can and should be done by power. It is a dill­
grace to our civilization that a woman should b(; compelled 
to break her back over a wash tub and board. Very few 
men would be willing to do the same work all day; and there 
is no reason, why this operation, which is a combined chemi­
cal:and �mechanical process, should not be done by machinery, 
and so of many other domestic labors. 

Some fifteen years ago I had great difficulty to find a small 
foot lathe, as no manufacturer appeared to make one for 
sale; and after writing far and wide, I only succeeded in 
getting one from a man who built it for his own use. 'roday 
they are regular articles of trude, made by several concerns, 
all of whom find ready Rale for them. 'l'he same would un­
doubtedly prove true of small engines. 'Vho will do it? 

'Vashington, D. C. 'V. C. DODH�;. 
••••• 

A.n Appeal to InventorH.--A New Invention Greatly 
Needed. 

To tl�e Editor oftke Scientifo Americnn: 
This part of the country is infested with flpa:; and sand 

tlies, and so far I have been unable to find anything that 
will either drive them away or kill them. 'Ve have tried 
rock camphor, 3arbolic soap, aUlI kerosene oil, and have so 
far failed. The Heas infest • .mr houses and barns, and almost 
every animal that walks. Some people say tha t the sand 
breeds tlWlll , some attribute them to the hogs, but there 
have been no hogs running round heriJ since the war. Some 
people say that the Heas are not as bad as they were just 
after the war, but hoth pe:;ts are terrible. We koop our 
bedrooms dark, and undress outside; and keeping camphor 
in the beds, we have better night�, hut in the morning they 
go for us, as hungry as ever and by the score. 

The sand flies go for both man and beallt, especially on still, 
moist mornings Ilnd evenings, and all day when it is still. 
Some people smoke to drive them away from the face, and 
the negroes substitute a stick in the mouth with a bunch of 
burning rags on the end; but the little persistent pests will 
bite the ears, hanas, and neck,in spite of everything. Kero­
sene oil will keep them off for 1'1 I'tr 10 minutes; but it evap� 
rates, and they bite as badly as ever. If there is anything 
known to the scientific world, that will either kill or drive 
them off, you will confer a great boon on a large 8ufi'pring' 
community by letting us know of it. 

Borel Plantation, St. Mary's, Ga. 

PRACTICAL DCRANIS •• 
NmmBB XX. 

BY JOSHUA R08E. 

P{;�\II'8. 

Pumpi'l are commonly divided into three classes,the suction 
pumps, the force pumps, and the suction aud force pumps. 

SUCTION !'mIP8. 
A suction pump causes water to raise itself, by relieving 

its surface of the pressure of the column of air resting upon 
it. The principle upon which jt, acts !llay be explained as 
follows: 

The surface of all water exposed to the air has the pres­
sure of the air or atmosphere resting upon it; if, therefore, 
one end of a pipe or tube be lowered into water, and the other 
end be closed by !lleans of a valve or other device, and the 
air contained in the pipe he drawn out, it is evident that the 
surface of the water within the pipe will be relieved of the 
pressure of the atmosphere; and there will be no reRistance 
o fff.lred to the water to prevent its ascending the pipe. The 
water outside of the pipe, still having the pressure of the at­
mosphere upon its surface, therefore forces water up into 
the pipe, supplying the place of the excluded air. The water 
inside the pipe will risH above the level of that outside of the 
same in exact proportion to the amount to which it is re­
lieved of the pressure of the air, so that, if the first stroke 
of a pump reduce the pressure of the ail' contained in the 
pipe from 15 Ibs. on the square inch (which is i t� normal 
pressure) to 141bs. per inch, the water will he forct'd up the 
pipe to the distance of about 21 feet, because a column of 
water an inch square and 21 feet high is equal to "bout 1 lb. 
in weight. 

It is evident that, upon the reduction of the pre" iure of the 
air contained in the pipe from 15 to 14 Ibs. per square inch, 
there would be (unless the water ascended the pipp) an un­
equal pressure upon its surface inside as compared to that 
outside of the pipe; but in consequence of the water rising 
21 feet in the pipe, the pressure on the surface of the water, 
hoth inside and outside, is evenly balanced (taking the level 
of the outside water to 1JI' the natural level of the water in­
�ide), for the pressure upon the water exposed to the full at­
mosphere will be 15 Ibs. upon each square inch of its sur­
face; while that upon the saUle plane, but within the pipe, 
will sustain a column of water 2t feet high (weighing lIb.) 
and 14 Ibs. pressure of air, making a total of 151bs., which 
is, therefore, an equilibrium of pressure over the whole sur­
face of the water at its natural level. 

If, i n  consequence of a second stroke of the pump, the air 
pressure in the pipe is reduced to 13lbs. per inch, the water 
will rise up it another 21 feet, and so on until such time as 
the rise of the column of water within the pipe is sufficient 
to be equal in weight to the pressure of the air upon the sur­
face of the water without; hence we have only to determine 
the hight of a column of water necessary to weigh 15 Ibs. 
per square inch of area at the base of the column to ascertain 
how far a suction pump will cause water to rise, and this is 
found hy calculation or measurement to be a column nearly 
34 feet high. It becomes apparent then that, however high 

the pipe may reach above the water level, the water can­
not rise more than 34 feet up the pipe, even though all the 
air be excluded within the pipe, because the propelling force, 
that is, the atmospheric pressure, can only raise a column of 
water equal in weight to itself. It is found, however, in 
practice, to be an excellent suction pump which will raise 
wa ter thirty feet. 

From this it will 1m perceived that the terms" drawing 
watt!r" and" sUl:tion pump" do not accurately represent the 
principles upon which this pump performs its duty; and it 
would be much more proper to call it a "displacement pump," 
sillee its act.ion is simply to enabll' the water to rise by dis­
placing the air from its surface. 

The duty of this pump is, therefore, in the first place, to 
extract the air from the suction pipe, and, in the second 
place,to discharg" the wat.er from its barrel through the me­
dium of valves in such a manner tha t the column of water in 
the suction pipe is at all times entirely excluded from the 
presl'lure of the atmospherl'. 

FORCE PUMPEI. 
A force pump ill one hy means of which the water ill ex­

pdlEd from the pump barrel and through the delivery pipe 
by means of the mechanical force applied to the pump pis­
ton or plunger; the amount of power required to drive such a 
pump will, therefore, depend at nIl thues upon th!; hight to 
which the water is required to he forced. When a pump is 
arranged to dl'llw the water, and force it after it has left the 
pump barrel, it is termed a suction and force pump; but if 
the watl'r mprely Hows into it in consequence of the level of 
the water supply being equal to or above that of the top of 
the pump barrel, it is termed simply a force pump. Hence 
a ,mction pump perfomls its duty in causing the wat .. r to 
rise to the pump, a force pump i� one which performs its 
duty ill expelling water from its barrel, and a suction and 
force pump is one which performs both duties alternately. 

All J!lllUpH require a sur·tion and a discharge valYe,the suc­
tion yalYe being so arrangell as to open to admit the water 
into the l"llnp barrel while the pump piston or plunger is 
receding" frolll that VIIlv!', awl to close as Boon as the plunger 
stops or renHse .. its motion. 'rhe delivery valVA is so ar­
rangl1d that it dOKes as the pump plunger or pillton recedes 
from it, and opens when the sume approaches it. 'Vhen, 
therefore, the pump piston recedes from the suction valve, 
the latter opens and admits the water; and when the piston 
reverses its motion, the suction valve closes, and the descent 
of the pump piston forces the water through the delivery 
vah'e, that \Jeing its only possible mode of egress from the 
barrel cf the pump. 

The arrangeuient of the valves may be the same for a 
force as for a suction pump (although it is advisable,in some 
cases, to place an additional vah'e to a force pump to pre­
vent the pump piston from receiving the force of the water 
in the deli very pipe), the only difference being that the water 
is permitted to flow freely away from a suction pump, where­
as it is confined to the delivery chamber or pipe in a force 
pum p, so as to force it to the required hiliht or pfl'ssure, as 
the case may be. 

pr�TON l'L"Ml'S 
A piston [lump is one in which the water is C;rawn or 

forced by means of the piston fitting the barrel of the pump 
airtight, which is most commonly done by providing the 
piston with two cupped leathers, formed by being pressed in 
a die made for the purpose. The leather is soaked in water 
before being placed in the die, and is allowed to remain in 
the die until it is dry, when it will be sufficiently hard to 
admit of being turned in the lathe. Fig. 57 represents such 
a piston in section, A A being the ipather, B the piston, C C 
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a piece of metal, placed between the leathers to fit their 
rounded corners, so that the sides of the leathers shall not 
move when the piston reverses its motion, and D the fol­
lower, which clamps the whole together by means of the 
pressure received from the nut behind it_ 

The capacity of a piston pump is its area mUltiplied by 
the length of its stroke; but it must be remembered that all 
pllmps throw less water than their capacity, the deficiency 
ranging from 20 to 40 per cent according to the quality of 
the pump. This loss arises from the lift and fall of the 
valves, from inaccuracy of fit or leakage, and in many cases 
from there being too much space betwl'en t.he valves and pis­
ton or plunger. 

A plunger pump is one in which a plunger is used in 
place of a piston, the gland through which the plunger 
moves serving as its guide Rnd also keeping it air and water 
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tight. The plunger is made smaller in diameter than the 
bore of the pump barrel, so that the capacity of such a puml 
is the area of the end face of its plunger multiplied by the 
length of its stroke, because the pump acts by reason of the 
displacement caused hy the 1'1 unger entering the barrel . 
Pump })lungers should always be draw-filed lengthways to 
prevent them from wearing away the packing so rapidly. I 
is al ways ad visa ble in this kind of pump to allow aB J:;llllll 
an amount of space between the plunger and barrel as po.� 
sible, for the following rea�on: When the plunger becomes 
worn, it is necessary to turn it up again in the lathe, thUH 
reducing its diameter. The reflult is that there is so much 
air in the pump, between its barrel and the plunger, that i 
expands as the plunger leaves the l.al'l'el and is merelv com 
prel:lsed by the plunger returning, so that the pump b�comes 
very ineffective, and flnully ceases to pump at all. If the 
pump, in such a ca8e, lx, primed with water eal'h time it iH 
started, it may uraw water, but not to its full eal'acit�',as the 
air will remain in the pump barrel until such time as it Illay 
become absorbed by the water. 

Suction valves for all pumps shoulu be made as lurgo il 
area as it is posAible to �get ill, bO that they will not re 
quire to lift much to admit the water to the pump: since i 
is evident that, when the piston or plunger commences to 
descend and the suction \-ulve to eJo�e, the water passeK 
back thruugh the suction ynive until it is dosed, thus di 
minishililg the eiIectivenesl' of the PUIllP, and, further,caus 
ing the vah'e to close with a blow which prow·s very de 
structive to the valves, especially of fast running pumps. 

The area of the opening of a suctiull valve must he at leas 
equal to the area of the suction pipe, whose arel,t is deter 
mined by the following principles: \Vater will not flow 
through n sllction pipe in a solid stream at a greater speed 
than that of 300 feet per minute. It follows, then,that, th" 
quantit? of water the pump is required to throw beiIlg deter­
mined, the suction pipe must be of such a si�e that 300 fee 
of it will hold Much quantity. 

If the suction piplJ be any s!Haller than that sj�e. the pump 
will not he fully supplied with water; and the piston ur 
plunger traveling faster than the supply of water follows it, 
there is, when it arrives at the end of it!> suction stroke, a 
partial vacuum in the pump harrel, which keeps the suction 
valve open. '''hen the piston or plunger has descended un­
til it strikes the water again (the suction valve not having 
yet closed), the water, descending with the piston, strikes th" 
suction valve with a blow, which, as before stated, gives It 

backward impetus to the water in the suction pipe,and closes 
the valve with a blow very destructive to it; especially is this 
the case in a force pump or a fast running steam pump, in 
which latter case the steam piston accelerates in speed (when 
the pump piston has the partial vacuum, referred to, in if, 
bpcause \lot onlr is the steam piston rdieved from performing 
any duty, but it is assisted by the vacuum; EO that it accele­
rat .. s it� speed greatly until the piston strikes the water in the 
pump barrel, which it will do with such force as to very 
probably break some weak part of the engine or pump, or 
cause the crossheads or piston to become loose. If the work­
ing parts of any pump are accurately fitted, it will deliver 
more nearly its full capacity of water when l'unning slowly. 

An air chamber placed in the suction side of any pump 
causes a better supply of water to the pump by holding a 
body of water near to it, and by makin�' the supply of water, 
up the suction pipe, more uniform and continuous. Air 
chambers should be made as long in the neck as possible or 
convenient, so that the water, in passing from the pump har­
reI to the delivery pipe, shall not be forced up into the cham­
ber at each stroke of the pump; for the air in the chamber 
becomes gradually absorbed by the water. If fresh water is 
continually passing into and out of the chamber, the air in it 
will soon become absorbed, and water will supply its place; 
but if the air chamber has a long neck. the water at its high­
est level in the chamber will remain there unchanged by tllH 
action of the pump, and will hecome impregnated with air, 
thus diminishing its propensity to absorb any more; and lll­
though the air will finally become all absorbed out of the nil' 
chamber, the process is a very much slower unll, the ail' 
chamber being so much the more effective, and its elasticity, 
imparting a steady flow of water from the dpliwT." pipe, hI'. 
ing unim pi ared. 

Pumps whose pistons revolve are subject to thp SlIllIe de­
fects from inequality of wear as are rotative engines,but the 
results are not so keenly experienced, because water will \lot 
leak through so rapidly nor to so serious an extent as steallJ, 
and, further, because the leakiness of the pump may be COlll­
pensated for by an increase of the rotative speed of the pi;;­
ton. 

Water will not, however, as before stated, flow through 
the suction pipe at a greater velocity than 300 feet per mill­
ute; so that, if the pump performs more revolutions that aru 

requisite (according to its capacity) to carry off more than t.he 
quantity of water contained in 300 feet of its Buction pipe, 
the power used in running those extra revolutions is lost,in­
asmuch as they are superfluous except for the purpose of 
compensating for the defects in the con�truction or leakiness 
of the pump, in which case the excess of speed hecomes II 

necessary evi J. 
------------�.� . . �, .. -------------

HAm can be turned lllonde, or, in other words, killed, by 
washing in a very weak solution of soda twice a day. "'e 
happen to know that two of the leading belles of New York 
society owe their much-admired golden t-resses to this simple 
recipe. A piece of soda about as big as a smBll hickory nut 
to a quart or so of water is the right proportion. Less soda 
gives the hair a reddish tone. "'e do not advocate, however. 
any such inl,erference with Nature. 
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