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able distance from his hoves, which is at a much higher ele-
vation. The expense of pumping this water by steam power
might be very great. But with the hydraulic ram, whose
first cost is very slight, the on'y considerable outlay wifl be
for the delivery pipe; and if the connections are properly
made, no further expense need be incurred.

In setting a ram, if it is in a locality where the water in it
would be frozen in winter if it were exposed, it should be
carefully covered and protected ; and the same precautions
should be observed with the pipes.

To produce the best effect, the length of the pipe from the
source of supply to the ram should be from 25 to 50 feet, for
ordinary cases, with heads of from 8 to 15 feet; and in gen-
eral, it may be stated that the length of pipe should be about
3 times the head. The hight to which the water is lifted
should not exceed 15 times the head from the source of sup-
ply to theram. If the delivery pipe is ve'y long, the head
required, to overcome the friction, shou'd be estima‘ed at
so much additional head. Tae dismeter of the receivieng
pipe is ordinarily made from 2 o 3 timsea that of the de'iv.
ery pipe. For the best effec’, t'ie diamea‘er of the receiv'ng
pipe should be about 447 of the h-a3 from the eource of suv-
ply to the tank ; but very mu :h smaller dimenzi:ns are com-
monly adopted.

Large rams, under favorable circuwa'ances, give an efl-
ciency of from 60 to 70 per cant of the pawer of the water;
but small machines, under ordinaty canditious, only utilizs

“from 40 to 50 per cent. An example to i lusirate thege prin-
ciples isappended. A hydraulic ram, workirg under a head
of 10 feet, dslivers 5 U. 8. gallots of water psr minute to a
hight, including the friction oft he pipe, of 100 fset, and 100
gallons run to waste in the same tims. What is the effi-
ciency of the ram? A gallon of water weighs 8-34 pounds,
g0 that the useful work of the ram is the raising of 41-7
pounds 100 feet high in a minute, or it is 4,170 foot pounds,
The tetal work that could be realized from the water (105
gallons falling 10 féet in a minute) would be the raising of
875 7 pounds 10 feet high in a minute, or 8,757 foot pounds.
Hence the per centage of efficiency(which is found by multiply-
ing the actual work by 100, and dividing the product by the
total work of which the water is capable)'is 47 6 1.

A correspondent asks to what hight he can raise water
with a ram, with a head of six feet, allowing % of the water
to run to waste? Assuwing that the ram has an efficiency
of 45 per cent, to find the hight of delivery: Multiply the
head by the efficiency, and divide by tLe proportion of water
raiged. Thus: Head, 6, multiplied by efficiency, 0'45, gives
a total of 2-7. Divide this by proportion of water raised, 0-1,
and the hight in feet to which the water will be raised is 27.

Those of our readers who are using hydraulic rams may
eagily determine data by which they can calculate the effi-
ciency. If any do so, we shall be pleased to receive the re-
sults of their calculations. As many prefer to work exam-
ples by algebra, the analytical expressions for the preceding
rules are given below. Let h—hight above source of sup-
ply to which water is raised ; H—=hight of top of source of
supply above waste outlet; L—Ilength of pipe from gource
of supply of ram to waste outlet, in feat; D —=diameter of
pipe, in feet; W—=pounds of water flowing per minute;
w—=pounds of water lifted per minute. Let E—=per centage
of efficiency, L—about 3 H, D:—l%, and h not more than

15 H; and for best effect, E—=from 60 to 70, under most
favorable circumstances, from 40 to 50, ordinarily. Then
. 100xwxh

T WxH

Covrespondence.

Notes irom YWashington, D. C,
20 the Editor of the Scientific American :

As foreshadowed in your last, Commissioner Leggett has
resigned, and Mr. Tkacher has been appointed in his place.
This having made vacant the Assistant Commissionership,
General Ellis Spear, of the Board of Examiner in Chief,
has been appointed to this position, and his place is to be
filled by the promotion of Major Hopkins, who now occu-
pies the position of Examiner in Interference cases. It was
rumored that Commissioner Leggett’s son-in-law, Mr. Sey-
mour, was to be appointed Examiner of Interferences,but I
believe it has finally been decided to have a competitive ex-
amination for this office.

The number of patents issued for the last three months
has somewhat fallen off, the whole number, including re-
issues and designs, being 3,229, against 3,344 for the corres-
ponding term of last year. If the dssigns and reigsues are
omitted,the numbers are, for the last tbras tion-ha 2,849,and
for the same months lagt year 3,061. Tha= number ot patsnts
issued during 1873 was 11,616, snd for the p're mcnths of
the present year, 9,488, which ehow4 aslight gair,cn the
whole, over the monthly averzg: of the pr-c-Ging yrar.

Congress at its last session, althouch reducing tue army
at large,did not reduce the sigval serviz», bus permitied it to
retain its full complement of 430 meo, aund, to give strady
employment te this force, provide for the copstrustion of
telegraph lines on our western frontiets uvder the dirsclion
of the Chief Signal Officer. Oae of these liaes b:gins at
Dennison, in Texas, and ends at Brownsvile, in the same
State, connecting a string of military posts with the civilized
world. Tha total length of this line is 1,250 miles, and it
crosses the famous ¢ Staked Plaia ”’ for hundreds of miles.
The plain i3 utterly destitute of timber and water,and passes
through the heart of the country which is now the seat of
Indian hostilivies, from which it will be seen that the diffi-
culties to ba overcome by the builders are of no ordinary
magnitude,

Another line, ordered to be built under the game auapices, |

starts at DP'rescott, Arizona Territory, and extenda through
Camp Verde to Camp Apache in the rame territory,a dis-
tance of about two hundred miles, connecting with the line
built by the War Dapartment last year from Prescott to San
Disgo, which hag been alnce tranaforred te the Signel
Office.

Besides these lines, the Bignal Officer has a line from the
office in this city to Cape Tatteras, and another to Sandy
Mook, Long Branch, and Barnegat, N. J.; and the latter is
being extended to Cepe May. By this means a continuous
live will run from Cape May to Sandy ook, and the cau-
tionary sigpals are to be so arranged that s vessel passing
within msight of the coast can always Lave notice of an ap.
proazhing storm in time to run into the nearest harbor. A
pignal sta tion has recently been established on Thatcher’s
Islend, off Cape Ann, Mara., connected by a cable with the
mainlund, one anda half miles distant, Further extensions
of the service are contemplated a8 sozn ap Congress can be
induced to make the necessary eppropeintions, end it is pro.
bable that the entire Atlantic and lakas eanats of the TTnited
States will goon be protected by the telegraph, and in con-
stant communication with this city,

A commisgion has been eppoisted by the commandant of
the navy yard to examine and test a new systeru of caulking
boiler searus, the invention of Mr. Jaumes Connery, chief of
the boiler department of the Baldwin Locomotive Works,to
whom letfers patent were granted therefor on May 12, laat,
The invention conglate sitnply in using & caulking tool having
a conveX end, which produces a amooth concave indentation
in the edge of the overlapping plate, and avoida the danger,
almost inseparabls from theold fashioned tocl, of making a
groove of cut in the under plate, whereby its strength is
mauch weakened, and & starting point formed which will
readily rend upon any unusual pressure being brought to
Lear,

Washington, I, (. QonAYTONATL,

Lunar Acceleration: Its Cause,

To the Editor of the Scientific American :

As has been the case with other theorists and their theo-
ries, 50 with me and mine. Few scientists have hitherto
admitted the retrograde motion of the sun in space, and oune
or twohaveeven had courageenough to say: ‘It is not true,”
and so also with other of my theories. I make all objectors
and objections welcome of course. Candid, honest exchange
and interchange of opinion is what this world needs; and
it seems to me that this is as powerful and potent a way
ag any toreach the truth. My object in writing this ar-
ticle is not only to show your readers the fact that lunar ac-

celeration is not of increased motion in the moon, as some .

eminent scientists have supposed, and that it is owing to in-
creased velocity in the sun; but also to present a fresh, un-
deniably demonstrative proof of solar retrograde motion.
And as the subject, even to scientific men and great think-

ers, is not so easily grasped and comprehended as many are |:

apt to suppose, I will, with your permission and indulgence,
thus simplify and explain it in as short and concise a manner
as I can.

Seated in imagination at the zenith, and looking down
upon our solar system, we see it all in action as we see a
working machine. And when we look -upon the vast area of
the solar orbit, and behold the sun, as it were, slowly tracing
his retrograde way all round the ecliptic, on the border or
periphery of his orbit, and liken it to a vast and by far the
largest wheel in the celestial machine: and when we look
upon the orbit of each planet, being likewise respectively a
wheel, a wheel having its center in the sun, and the planet
sitting on its (the wheel’s) periphery: and when we re-
member that the motion of the great wheel is retrograde,
and that of all the smaller wheels direct, and that every
smaller wheel is carried graduallyretrogressively by virtue of
the motion of the largest one: I say, when we see and re-
member all this of our greatgolar planet-wheeled system, we
cannot but see that every second, minute, or degree of space
retrograded by the sun must yield correspondent phenomena
to or upon every other wheel or planet. And so also the mo-
tion of one planet or satellite around another must yield its
phenomenon. Thus premised, I now proceed to show, from
real astronomical data and discovery, that increased and in-
creaging velocity of the sun is certainly the origin and all
of so-called lunar acceleration.

To begin: The data which astronomical writers give re-
garding the motion of precession is substantially as follows:
The stars appear to move directly (annually) about 501", or
about 1° in 713 years; and the equinoctial points, of course,
recede that much in the same time. This recession of the
equinoxes, versus precession of the stars, is owing. to the
retrograde motion of the sun; and from the said motion
comes, likewise, recession of eclipses; for eclipses, when we
take them in cycles, do recede round the ecliptic as the equi-
noxes do, and at the same exact rate too. At such a rate of
motion, the sun would require some 25800 years to move
round the ecliptic or to complete his orbit; and if his rate of
wotion wasg ever thesame, there would be no acceleration, so-
called in lunar motion. It is because thismotion of the sun
isever on the increase that the phenomenon alluded to
arises.

As proofof theincrease of solar motion,the writers alluded
to tell us that precession is constantly increasing at such
rate as amounts to 218 years less every 90° or quarter revo-
lution, and say that, owing to the said increase, precession
will complete a revolution in about 24.992 years, instead of
the number of years above given. This increase, I claim,
is the increase exactly of solar motion. And now I am
going to show, not only that it produces lunar acceleration,
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but also that its result is in absolute accordance with the dis-
covery and deduction of some of the most profound astrono -
mers who ever lived.

Halley and some other eminent astronomers found, when
comparing the present time of eclipses with that given by
the most celebrated of ancient Egyptian and Chaldean as-
tronomers, that, to make both agree, it is necessary to allow
a lunar acceleration per century of about 11 seconds. Thus,
then, we have the amount of lunar acceleration per century,
ag get forth, and no doubt perfectly correctly, by the wisest
and mostable of past astronomers. See how our theory
works hand to hand in the matter, and proves them correct.

The increase of solar motion is equal to 218 years less
every quarter or 90° of the orbit. The whole will be run in
24 992 years, thus: For the first quarter, 6,575 years; for
the second or present quarter, 6,357 years; for the third,
6,139 years; for the fourth, 5,921 years; in all, 24,992 years.
Taking the mathematical amount of increase, or the 218
years, out of the past 6,575 years, we find that it is almost
1° for every 30°,2° in 60, and 3° in 90°, or about 4 of the
whole. We have therefore three degrees of solar retrograde
advsnce, and of course three degrees of so-called lunar acce-
leration, since a pbint of time seven hundred years beyond
the birth of Adam, and of 51" 26" since the birth of Christ.

Now as the earth in her diurnal motion moves through the
whole 360° in 24 hours, through 90° in six hours, 3° in twelve
hours, and through 51’ 26" in 3 minutes and 26 seconds; it
follows that since the year 1 (Christian era) the moon has
accelerated the earth about three minutes and twenty six
seconds, versustheearth’s retardation,whichisequalto 51’ 26"
since the birthof Chriat. Need I tell your readers that
threeminutes and twenty-six seconds, of lunar acceleration
since the birth of Christ, is equal to 11 seconds per century ?
That is jast what i1 is., Consequently the phenomenon of
lunar acceleration is not of the moon, nor in the moon, but
of the sun. It is not ‘an acceleration of the lunar motion,
but clearly and positively acceleration in the sun.

Thus wise, accurate, and profound astronomy and despised
rejected theory meet, kiss, and fall into one. Yet, strange
to say, the present learned astronomic world cannot see it.
It must, though, no doubt, soon. JonN HEPBURN.

Gloucester, N. J.

- A
The Sczaroch.
To the Editor of the Scientific American :

The idea of making a projectile contain a part of the pow-
der charge, and thus.causing two explosions of the charge
 instead of one, originated with Mr. James Rose, of the Ash-
ford Railway Works, in England, in the year 1854 Draw-
;ings were made and submitted by him to several prominent
: English engineers, and to at least one government, in that
year. There are several engineers in this city to whom I
have, during the last five or six years, shown sketches of
such projectiles. JosHwA ROsE.
279 West 12th street, New York city.

Stevens Institute of Technology.

The Stevens Institute of Technology has commenced its
third college year with a new class of over fifty in number
—double the number that it was originally proposed to
admit a8 a maximum. The large space necessarily devoted
to its laboratories, workshops, and drawing rooms compels
this restriction of numbers. The aim must consequently be
to educate a limited number of young men of more than
average ability, keeping the standard sohighthat the quali-
ty of educated material given to the engineering profession
by that college may compensate for the comparatively small
number of its graduates.

The indications are that the authorities will soon be com-
pelled to raise both the requirements prescribed for candi-
dates for admission and the charges for tuition.

No student of good habits, of intelligence and high general
character, and capable of taking a high position in this class
has ever yet beendenied instruction because of poverty,and
itis not probable that this generous policy of the trustees
of Mr. Stevens’ noble bequest will be changed.

The museum, the mechanical laboratory, the collections in
the department of engineering and other cabinets, are con-
tinually receiving important additions, principally from our
most successful and most intelligent manufacturers. Such
coniributions are of most practical value, and must aid the
Faculty in their work in a very important degree.

The Saw Premium at the Cincinnati Exhibition.

The prize offered for the best circular saw at the Cincin-
nati fair, $100 in gold, was awarded to Messrs. Emerson,
Ford, & Co., of Beaver Falls, Pa. There were nine contest-
ants,snd the work done by each saw was remarkable for ex-
cellence and rapidity. A Cincinnati contemporary says that
Messrs. Emerson & Co.’s solid tooth saw, ¢ when it struck
the test log, showed its real metal. It took in the situation
most beautifully, making the sparks fly gaily at every en-
tranceinto the tough poplar, but was steady and kept right
down to actual work all the time, making sixteen good
boarde, 10x20, in two minutes and forty-four seconds, on 3%
inchesteed, and coming out cool as a cucumber. The oak
log wss then placed upon the carriage, and the saw proved
that its appetite had merely been sharpened by the poplar.
It cut Swelve onk boards, 12x15, in one minute and forty-
three seconds, all No 1. lumber. This is the crowning feat
of thetest so far.”

Messrs. Emerson, Ford, & Co. were also awarded the
silaer medal for the best saw exhihited.

GERMAN SILVER FOR CASTING.—Coppar, 50 Ibs. ; zinc, 20
1bs. ; nickel, best pulverized, 25 lbs.
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