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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 tilat perhaps the vi
brations of a pendulum occupied 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 home he 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. Connectcd with weights by an escapement device, 
its oscillations are made perpetual, and it 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 f rom the 
back side of the dial-plate, and its acute angle near the 
fron t edge of the dial. This acu�e angle must correspond 
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movements of cl<;>cks with surprising precision. This re
gularity of move!!J.ent, 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 is varied by the slightest chatJge in the length 
0f the pendulum rod; a short pendulum making more 
.vibrations in a given time than a long one. As rods, of 
whatevl'r substance made,··vary-·in.l<>ngth.with the 
changes in the temperature or moisture of the atmos
phere, it has been found practically almost impossible to 
'construct a pendulum which will always preserve the 
'same length, and which will, consequently, have abso
lutely isochronal oscillations. Innumerable plans have 
been tried for so constrncting a pendnlnm 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, h, Fig. 1, which is 
to be suspended at 0, and to have the bob at its lower 
end, m. Near its lower end it is bent in part of a circle 
i, which has the brass piece, n, soldered upon the outside 
'of the curve. As the expansive power of braSE, com
pared with iron, is as 8 to 5, when the temperature 
'rises and the rod, h, is lengthened, the brass, n, being 
'lengthened more than the iron inner part of the ring, i, 
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, h, is rigidly secured at one end, 
.A, with its middle supported by the pin, B, Rnd 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 are, E. The pendulum thus 
arranged is dipped alternately in hot and cold watel', 
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 clock maker, 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
rate indeed. The patent was issued Nov. 8, 1859, and 
persons desiring fllrther information in relation to the 

with the latitude; that is, if the latitude is 42°, 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 faU a.t thEl, 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 noon (reckoning 15° 
to the hour) to the tangent of the hour anglo at the 
center. We give a table of these angles for the even 
degrees of latitudes from 35 to 43, which embraces the 
larger portion of the United States:-
A.M. P.M. 350 36° 37° 38° 39° 40Q 410 420 430 

XI. I. 8044 8057 9010 9023 9034 904G 9058 10010 10021 
X. U. 1802018045 19010 ]9034 ]9058 2002220045 2107 21029 

IX. III. 29050 3U027 3102 31037 32011 32044 33016 33047 34018 
VIII. IV. 44049 45031 41)011 4fl050 47028 4804 48039 49013 49045 
VII. V. M027 65029 660 6.3029 66056 67022 67047 68011 68033 
VI. VL 9Uo 900 900 900 900 900 900 900 900 

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-
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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. .It will 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 milcs 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 Farmer1 House
keeper, and Man-of-Science, it will be found of equal mterest and 
use. 

A NEW VOLUME COMMENCED JANUARY, 2, 1860. 
The lilCIENTIFIC AMERICAN has been published FOURTnN 

YEARS, and has the largest c,irculation of any journal of its class in 
the world. It is indisponsable 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 Statee Patent Olliee, beside. 
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
CAN is important, as every number treats of matters pertaining to 
their bUfliness, and as often as may be deemed necessary a column 
or two on the metal and lumber markets will be given; thuf;! com_ 
prismg, in a useful, practical, scienHfic paper a Price Cun·ent 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 832 
pages of udeful matter not contained in any other paper. 

Terms. 
To mail subsClibers: Two Dollars a Year, or One Dollar for Six 

Months. One Dollar pays for one complete volume of 416 pages; 
two volumes comprise one year. The volumes commence on the first 
of January and July. 

"Club Rates. 
Five Copies, for Six Months .. . . .. .. -................ $4-
Ten Copies, for Six Month ............................ $8 
Ten Copies. for Twelve Months ........... ...... , ... �a5 
Fifteen Copies, for Twelve Months . . . . . . . • . . . . . . . . .  $22 
Twenty Copies, for Twelve Months . . . . . . . . . . . . . •. .  $28 

For aU clubs of T\venty 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 
cO����hern, 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 yell.r's subscrip!ion to pre-pay 
postage. 

When persons order the ScIENTIFIO AMm<ICAN they should be care
ful to give the name of the Post-office, CountY1 and State to which 
they wish the paper sent. And when they change their residence� 
and wish their paperchanged accordingJy,�tl�ey SllOUld state the 
name of the Post-office where they have been· receiving it, and that 
where they wisl'b it sent in future. - - . 

IMPORTANT To"'-lNVENTORS, - NEW 
ARRANGEMENT. 

T
HE GREAT AMERICAN AND FOREIGN 

PATENT AGENCY.-Messra. 1IIUNN,&I' 9,Q., Froplietor. of 
the SCIli:NTIF'lO AMERIOAN, are happy to announce the., engagement of 
HO!-f. JUDGE MABO:i, formerly Commissioner of Patents, as ·asaoctate 
counsel with t.hem in the prosecution of their extensive p[!.tent busi·· 
ness. This connection renders their facilities ':!till more ample than 
they have ever previollsly been for procuring Letters Patent1 and at
tending to the various other departments of busine�s pertaining to 
patents, such as Extensione, Appeals before the United States 
Court, Interferences, Opinions relative to Infringements, d.,m" 
&c. ffhe long experience Messrs. MUNN & Co. have had in pre
paling Specifications and Drawings, extending over a peliod of 
fourteen yenrs1 has rendered them perfectly conversant with the 
mode of doing business at the United States Patent Office, and 
�V���d.

thtnPo���rola��ng!tnr�: �h:e�!���tabYNt�h
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v���l�n�a�; 
freely given, without charge1 on sending a model or drawmg and 
description to this oflice. 

Consultation may be had ,vith the firm, between NINE and FOun 
otclock, daily, at their PlUNClPAL OFFICE, No. 37 PARI{ Row, NEW 
YORK. We have also establi8hed a BRANCH OFFICE in the CITY OJ!' 
W.AsmNGTON, on the OORNER OF F .AND SEVENTU-STRF..ETS1 oppositt� 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 sllch CRses alii may require it. Inventors 
and others who may visit 'VashiugtoD. having business at the Patent 
Office1 are cordially invited to call at their office. 
of
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this bnsines::t they�have Offices at Nos. 66 Chancery Lane, London; 
29 Boulevard St. Martin1 Paris, and 26 Rue des Eperonniers, Brussels. 
We think we may safely say that three-fourths of all the European 
Patents secured to American citizens are procnred throu�h 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 out a 
Patent there. 

A pamphlet of information concerning thA proper course to be pur
sued in obtaining Patents through their Agency, the requirements ot 
the Patent Office, dIc., may be had gratis upon ap¥lication nt the 

Fa���t�to?:;t1';i :t,��e{j���j."a��!:i:: They also urnish a Circu-
The annexed letters from the last two Commissioners of Patents 

we comme nd to the perusal of all persons interested in obtaining 
Patents:-

Messrs. MUNN &. Co. :-1 take pleasure in stating that while I held the office of Commissioner of Patents, MORE TIlAN ONE-FOURl'II OF ALL THE BUSINESS OF TIlE OFFICE came through your hands. I have no doubt that the publie confi(\ence thus indicated has been fully de-
8erved,&s I have always observed, in all your intercourse with the 
����s � f ����e��i����� prom��l��' ��:�'t��l�\

fidelity to the in-
_ CHAS. MASON. 

Illlmediately after the appointment of Mr. Holt to the oHioo of 
Postmaster-General of the United States, he addressed to us the 
subjoined very gratifying testimonial :-

Messrs. MUNN &: Co. :-It affords me much pleasure to bear te�timoJ.1y to the !l�le and efficient m�nner in which you discharged Jour duties as Soheltors of Patents whlle I had the honor of holding the office of Commissioner. Your businese was very large, and you sustained (and, I doubt not, justly deserTed) the repntatlOn of energy, marked ability, and uncoI1l-'promising fidelity in performing �TOur pro .. fessional engagements. Very respectfully, 
Your obedient servant, J. HOLT. CommuIJ.ications and remittances should be addressed to 

MUNN & CO. 
Publishe .... No. 37 Park-ro�, New York. 
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