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IMPROVED COMPENSATING PENDULUM.

About 230 years ago, Galileo, the great astronomer
and mathematician, while sitting in a church in Flo-
rence, happened to notice the swinging of a lamp which
was suspended by a long chain from the ceiling. As the
oscillations became shorter, he observed that the motion
grew slower, and it occurred to him that perhaps the vi-
brationsof a pendulumoccupied precisely the same length
of time whether it swung through a greater or less dis-
tance from the perpendicular. On trying the experi-
ment carefully at homehe found that his surmise was
correct, and the truth of this singular law having been
fully established, the pendulum is now universally re-
garded as the best of all mechanical means of measuring
time. Connected with weights by an escapement device,
itsoscillationsare made perpetual, andit regulates the
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matter will please address the inventor, Merrick Bemis,
at Ashburnham, Mass.

PLAIN DIRECTIONS FOR MAKING A HORI-
ZONTAL SUN-DIAL.
There are many forms of sun-dials, but as the hori-

zontal is the one most generally in use, a description of
that will be of most practical value. A suitable material
is either cast iron or bronze, and though the dial consists
of two parts, they are to be cast together in one piece.
The dial plate may be a simple plate of metal, say one
quarter of an inch thick, and from four inches to a foot
square. On this is to be erected the gnomon, a triangu-
lar plate of metal, also about one quarter of an inch in
thickness, with its perpendicular edge rising from the
back side of the dial-plate, and its acute angle near the
front edge of the dial. Thisacute angle must correspond
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movements of clocks with surprising precision. This re-
gularity of movement, however, is subject to one cause
of disturbance which is in perpetual operation. Thongh
the time occupied in the vibration of a pendulum is not
varied in the least by the length of the arc through which
it swings, it s varied by the slightest change in the length
of the pendulum rod ; a short pendulum making more
Jvibrations in a given time than a long one. As rods, of
whatever substance made,~ vary—in. longth -with the
changes in the temperature or moisture of the atmos-
phere, it has been found practically almost impossible to
cconstruct & pendulum which will always preserve the
same length, and which will, consequently, have abso-
lutely isochronal oscillations. Innumerable plans have
been tried for so constructing a pendulum that the ex-
pansion in one direction should be compensated for by
counteracting expansion in the opposite direction, and
thus the length of the pendulum be preserved. One of
the latest, and perhaps the very simplest, of all these
plans is illustrated in the annexed cut.

It consists simply of an iron rod, 4, Fig. 1, which is
to be suspended at o, and to have the bob at its lower
end, m. Near its lower end it is bent in part of a circle
3, which has the brass piece, », soldered upon the outside
-of the curve. As the expansive power of brass, com-
pared with iron, isas 8 to 5, when the temperature
rises and the rod, A, is lengthened, the brass, n, being
lengthened more than the iron inner part of the ring, 3,
partially closes the opening in the ring, thus tending to
shorten the rod and compensating for the expansion in
‘the rod. As this compensating effect is in proportion to
‘the size of the bent curve, the’latter must be adjusted to
‘the length of the rod. In order to test this adjustment
‘with great nicety, the apparatus represented in Fig. 2
has been devised.

The pendulum rod, &, is rigidly secured at one end,
A, with its middle supported by the pin, B, and its op-
posite end attached to the short arm of the bent lever, C.
The long arm of the lever, C, is connected by a chain to
the short arm of the lever or index, D, the end of which
vibrates over a graduated arc, E. The pendulum thus
arranged is dipped alternately in hot and cold water,
when the slightest change in its length is multipled and
plainly indicated by the movements of the index over
the graduated arc. The part, G, slides back and forth
to adjust it to pendulums of different lengths.

This is the invention of a practical clockmaker, who
says that he is constantly trying it, and that when the
size of the bent segment is properly adjusted to the
length of the pendulum, the compensation is very accu-
rateindeed. The patent was issued Nov. 8, 1859, and
persons desiring farther information in relationto the
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with the latitude; that is, if the latitudeis 429, the angle
which the inclined edge of the triangle—called the
¢ style "—makes with the plane of the dial-plate must
be 42°, The dial-plate must be placed exactly level,
with the plane of the gnomon precisely in a north and
south direction ; this brings the style or edge which casts
the shadow parallel with the axis of the earth, that is,
pointing to the poles of the heavens. Now, all that is
required is to draw the hour lines on the dial-plate,
where the shadow of the style will fall at the several
hours of the day. These vary with the latitude, and
may be computed by the following theorem in plane
trigonometry. As is the radius to the sine of the latitude,
so is the tangent of the hour from mnoon (reckoning 18°
to the hour) to the tangent of the hour angle at the
center. We give a table of these angles for the even
degrees of latitndes from 35 to 48, which embraces the
larger portion of the United States:—

AM. P.M. 359 86° 37° 38° 89° 40° 410 420 43¢
XI. I 8944 8957 9910 9923 9934 994G 9958 10010 10921
X. I 18920 18945 19910 19934 19958 20923 20945 2197 21929
IX. III. 29950 3y°37 3192 31937 32911 32944 33916 33947 34018

VII. 1V. 44949 45031 46011 4950 47928 4894 48939 49913 49945
VIL® V. 64927 65029 660 61929 66956 67923 67947 68911 63933
VI VL 909 909 #0° 90° 90° 90° 90° goo 9¢°

As the sun is sometimes too fast and sometimes too
slow, the time, as shown by the dial, is not always right.
A table for corecting the dial time should be cast or
engraved on each instrument. We append the proper
table for this purpose, taken from the American Almanac
for 1860, and verified by standard works on astronomy.
In order to obtain the true time from the dial time, on—

Jan. 2, add 4 min. Apl. 28, sub. 3 min. Sept. 28, sub. 10 min.
4, * 5 % May 6 * 4 * Oct. 2 “ 1U ™
6‘ L 6 " 2 o 3 “w 5. " 12 iy
" 7 " June 2‘ [0 2 " & 3 13 o
11. “ 8 a L l “ l?‘ . 14 %
13‘ " 9 () 1 A “w 0 13 17‘ " 15 "
17, » 1 ¢ 18, add 1 ** 2 ¢ 16 M
19, % 11 ™ 2 « g % Nov.ld “ 16 “
22, “ 2 “ 26‘ [ 3 13 19’ [ 14 13
26‘ " 13 . July 2\ “ 4 L1} 23‘ “w 13 (1)
30‘ " 14 “w 8‘ [ 5 L 26' " 12 %
Feb, 26, 13 M« 6 “ 29, % 11 %
20, “ 13 % Aug. 8 “ § % Dec 2 % 10 ¢
Mnr‘ 6, " n 3 14‘ - 4 " 41 " 9 "
10‘ 610 19, % 3 © 5, 33 8 v
14, . 9 L 23‘ “" 2 “w 9’ e 7 "
18, e 8 L 26' “w l " 11‘ “ 6 Ol
20’ " 7 “w 30. “ 0 “ 13, “ 5 "
24, “ 6 * Sept. 3, sub. 1 15, % 4 %
8 “ 5 6 “ 2 “w 17' .“ 3 “w
30, ¢ 4 8: w o3 o 19, ¢ 2
Apl. 4 ¢ 3w U, g u an w1
6‘ “ 2 [ 14. “ 5 L) N “ 0 “w
9, v 1w 1 o« 6w 25, add 1 “
14‘ “ 0 " l’, - 1 " 27‘ . 2 11
18, sub. 1 23, w g ® 30, « 3w
20‘ o 2 " 25’ " 9 “"

A time-ball is to be erected on the top of the Custom
House in this city, and it will be elevated to such a hight
as to be seen from vessels in the bay. .Itwill be secured
by a trip catch on a pole, which will be detached by
an electro-magnete very day at noon exactly, when the
ball will descend. The electro-magnet will be operated by

an electric wire from the Dudley Observatory at Albany,
150 miles distant.
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INVENTORS, MACHINISTS, MILLWRIGHTS,
AND MANUFACTURERS.

The SCIENTIFIC AMERICAN is a paper peculiarly adapted to
all persons engaged in these pursuits, while to the Farmer, House-
keeper, and Man-of-Science, it will be found of equal interest and
use.

A NEW VOLUME COMMENCED JANUARY, 2, 1860.

The SCIENTIFIC AMERICAN has been published FOURTEEN
Yzazs, and has the largest circulation of any journal of its class in
the world. It isindispensable to the Inventor and Patentee ; each
number containing a complete official list of the claims of all the
patents issued each week at the United States Patent Off ce, besides
elaborate notices of the most important inventions, many of which
are accompanied with engravings executed in the highest degree ot
perfection,

To the Mechanic and Manufacturer the SCIENTIFIC AMERI-
CANis important, as every number treats of matterspertaining to
their buainess, and as often asmay be deemed necessary a column
or two on the metal and lumber markets will be given; thus com-
prising, in a useful, practical, scientific paper a Price Current which
can be relied upon.

The SCIENTIFIC AMERICAN is published weekly in a form
suitable for binding, each number containing sixteen pages of letter-
press, with numerous illustrations, making a yearly volume of 833
pages of useful matter not contained in any other paper.

Terms.

To mail subscribers: Two Dollars a Year, or One Dollar for Six
Months. One Dollar pays for one complete volume of 416 pages;
two volumes compriseone year. The volumes commence on the first
of January and July.

+Club Rates.
Five Copies, for Six Months........-...
Ten Copies, for Six Months
Ten Copies, for Twelve Months...
Fifteen Copies, for Twelve Months...
Twenty Copies, for Twelve Months................ $

For all clubs of Twenty and over, the yearly subscription is only
$1 40. Names can be sent in at different times and from different
Post-offices. Specimen copies will be sent gratis to any part of the
country.

Southern, Western, and Canadian money or Post-office stamps
taken at par for subscriptions. Canadian subscribers will please to
remit twenty-six cents extra on each year's subscrip%on to pre-pay

ostage.

g Wlfen pergons order the SorENTIFIGC AMERICAN they should be care-
ful to give the name of the Post-office, County, and State to which
they wish the paper sent. And when_ they change their residence,
wish their paperchanged accordingly,.they should state the
name of the Post-office where they have been receiving it, and that
where they w sh it sent in future.
—_—————

IMPORTANT TO INVENTORS. — NEW

ARRANGEMENT.

HE GREAT AMERICAN AND FOREIGN
PATENT AGENCY.—Messrs. MUNN_ & €O., Broprietors of
the SCIENTIFI? AMERIOAN, are happy to announce the, engagement of
Hox. JunGE M4agox, fermerly Commissioner of Patents, as assoclate
counsel with them in the brosecutien of their extensive patent busi-
ness. This connection renders their facilities still more ample than
they have ever previously been for procuring Letters Patent, and at-
tending to the various other departments of business pertaining to
patents, such as Extensiong, Appeals before the United States
Court, Interferences, Opinions relative to Infringements, &c.,
&c. The long experience Messrs. MonN & Co. have had in pre-
paring Specifications and Drawings, extending over a period of
fourteen years, has rendered them perfectly conversant with the
mode of doing business at the United States Patent @ffice, and
with the greater pait of the inventions which have been pat-
ented. Information concerning the patentability of inventions is
freely given, without charge, on sending a model or drawingand
description to thisoffice.

Consultation may be had with the firm, between NINE and FOUR
o'clock, daily, at their Proncrpar OrFice, No. 37 PARK Row, NEw
York. We have also established a BrRAncH OrFIcE in the City oF
‘WASINGTON, on the 0ORNER OF F' AND SEVENTI-STREETS, opposite the
United States Patent Office. This office is_ under the general super-
intendence of one of the firm, and is in daily communication with
the Principal Office in New York, and personal attention will be given
at the Patent Office to all such cases as may require it. Inventors
and others who may visit Washiugton, having business at the Patent
Office, are cordiallyinvited b call at their office.

They are very extensively engaged in the preparation and securing
of Patentsin the various European countries. Forthe transaction of
this business theﬁhaye Offices at Nos. 66 Chancery Lane, Londen ;
29 Boulevard St. Martin, Paris, and 26 Rue des Epersnniers, Brussels.
Wethink we may safely say that three-feurths of all the Jurepean
Patents secured to American citizens are precured threugh our
Agency.

Inventors will do well to bear in mind that the English law does
not limit theissue of Patents to Inventors. Any one can take outa
Patent there.

A pamphlet of information concerning the proper course to be pur-
sued in obtaining Patentsthroughtheir Agency, the requirements of
the Patent Office, &c., may be had gratis upen ap}f)lication at the
Principal Office or either of the Branches. They also furnish a Circu-
lar of information about Fareign Patents.

The annexed letters from the last two Commissioners of Patents
vlgc commend to the perusal of all persons interested in obtaining

atents :—

Messrs. Munn & Co. :—1 take pleasure in stating that while I held
the office of Commissioner of Patents, MORE THAN ONE-FOURTE OF ALL
THE BUSINESS OF THE OFFICE came through your hands. I have no
doubt that the public confidence thus indicated has been fully de-
served,as I have always observed, in all yourinterconrse with the
Office, 8 marked degree of promgmess, skill, and fidelity b the in-
terests of your employers. Cours, very truly,

d— CHAS. MASON.

Immediately after the appointment of Mr. Holt to the office of
Postmaster-General of the United States, he addressed to us the
sull‘)ioined very gratifying testimonial : —

essrs. MONN & Co.:_It affords me much pleasure to bear testi-
mony to the able and efficient manner in which you discharged your
duties as Solicitors of Patents while I had the honor of holding the
office of Commissioner. Your business was very large, and you sus-
ta nedéam}._l doubt not, justly deserved) the reputation of energy,
mm'_ke ability, and uncoxyromismg fidelity in performing your pro-

fessional engagements. ery respectfully,
L _Your obedient gervant, J. HOLT,

Communications and remittances should be addressed to

MUNN & CO.

Publishers, No. 37 Park-row, New York.
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