ABOUT

FOUCAULT

PENDULUMS

| A SCRIPTOGRAPHIC STUDY UNIT




Whats

£ word comes From

Latin word " [:r.gndu!u:;”
which means "hanging !

'‘PENDULUM’

~rom 2 fived E:lq'm{" whi:‘;{ﬂ;
when pul[ed back and vele:ased;
i5 free fo swing down by

+fovce of gravity and then out and
up becavse of ks inertia. *

\RD('L weight at botom called 2 “BOB”

¥ INERTIA: means that bodies in motion  will stay in
motion; -and bodigs ot rest, qul stay ot vest,
waless 'airl'e:i on by an auﬁhde. force.
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WHY is 2 pendulum scientifically
IMPORTANT ?

because
(8) i# can be vsed @ .
il |' | ﬂmdauzl we usé
TIME-KEEPING i ||-'I; | i ibatians
' f | Aoy 3t
(‘) i+ c3n be used 4o \; CEI) clocks.
measure “g" il
Ii_-+h-E. Acceleration dug

+ Qrau;-h'lj
which 16 imporfant in

determining the shape of
+he earth and the Jdietribuhion
of matenals within F’*"“’“‘”""
(the science of geadesy) heﬁ«f‘?ﬁu
- which is affected by
i g%ﬁ:ﬁ fromn cent-e-r
FHrract
(3) AND ALso P puseas (re, mosniind
. 3" density of matter
i can be used 4p ( ﬂmu:-\fafw
show that the

EARTH SPINS./

{-‘b:-.f.r would
you @ about
demgnstrating
Ahatr the earth
O] ﬂ:nnmnﬂ
ball




——and then in I851--3 French

physicist named FOUCAULT
'ﬁ:und 2 Way fo do it -~ via 2

E
[
'
d
4
F
]

T 'l'|—'1m[-; T can Fmva
that Hhe earth vatates

5;—&1 swinging 2 PENDULUM

Foucaults

WHO WAS FOUCAULT Z GECOND

Jean Bernard Leon Fovcault was born in dEI"HUI"]S'h‘B"hnH |
(819, the son of 3 French publisher. He was " 'I'EE

showed early skill in making mechanical |

tays, studied medicing, put shifted to thﬁ

physical sciences at the Paris Observatory oEs‘EmmY |

He pecame one of the most versatile
experimentalicts of l time.

WIRE = 26 feet long

... the Imger WIRE
resulted in longer and
SLOWER OSCILLATIONS

NODE
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e v winaing \ ﬂ -
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o el -

--and finally,
Foucault made 2 THIRD

demanstration in the

PANTHEON

1 Favis

‘ ‘Faur:ﬂuff'

DEMONSTRATED

-=here,the otee| wiRE _—

|
k
] _l_ E
was 220 FEET LONG L'l that the plane of

oscillation would
FEVOLVE 3bout 2T0°

\ w24 hours per his
i FVE-t:IiC'I‘J'E}HJ

FLEFHE i 1{ thus Gl\uwing +he
osciamon ' ROTATION OF
THE EARTH.!

--And the BOB
of lead in copper

weighed 81 lbs,
AT BanD :"
ir which 2 pin \ e
i}'r'lu'l'}"-E end of '|'t"rE i
bob cut thvough @ | TS
parh o Show haw plane N

of escillation moved T T ‘
: T i T
AL US\."‘_%L“I ”I i i
Thi

N

N_,EIE: "n" qﬁgr I3+Erj 1951»’ F:"Uﬂ"'[-r ﬂlgﬂ' '-HUE"-I-EJ rﬂ;if:el?:imﬂ*l?::l:ﬂ;m--
the IHF-QEC-GFE":: a -Flywheel device Hvat I jl A Hranslation of the repart
pivoted freely gbout its center of gravity. In rapid in French Comptes Rendu
wotion ks s ndicates Fized divection in space.



TODAY--
you Can gee this

FOUCAULT PENDULUM
demonstration

how the FOUCAULT

o o= r R AR o s i L B

vrself arthe . P
yourse it e What keeps it moving 2
eALIFORMNIA ACPDEMY in tapered support Air resistance would normally
OF SCIENCES which permits stop the pendulum 2fter 3 |
] W
slightly different- few hours - S0 an |
diveckion on [RON COLLAR. is installed on ;
£ach gwing .[:.;..E' wive. aurroonded :
electvonwraanet Hat Hvacks
A FINE WIRE is +he collar 2s the bob swings
lexible steel N
EXAMPLE OF st | SRR R
'"ERT.A-- 20 -FE-:-!'E;ang back, thus klpiﬁg PEndu[um
just Swi longer the wire, gamng-
T}Eﬂigaid w :I-hﬁ: ;In:geir e !:-nbm Magnet s +urne.a| o Eml off
e +he d Swings dnd the 3 switch which is Bckivared
| whtl:?mvifrl Lgs vetarded by when the Supfert wire. internupts

behind J/

y

/
.

C
A
)= vgog"

15 hollow
polighed brass
ball 15" diameter

WEIGHS
240 lbs,

2 beam of light shining
Fevass s ]'.:vaH-a.

NOTE: Gometimes +ha bob swings
wna warrow elliphical path

Vor2!wide o770
cavsed by
g:::'III slight uncondvolled fovces such
=t t

a5 vibration of building
(or incomsiderite pesple.))



53-1-::-1.-.-'1#.5 heo +he.

direction of the
w°rks PEMDULUM'S
soe [ine of swing

Changes in relation

4o fleor.
Note that while the PENDULUM seems +o change its path \__Y—J
during the day--3ctually it is the FLOOR. beneath it +that

I:IHEFI-EEEJ bEi.hg +wisted Bround hn{ +he dai]'-.' vatation of
+he. earth, Io
A-M.

>
u@

- s DAY THE FLOOR MOVES
:‘E j;j':ﬂﬂm"; COUNTER-CLOCKWISE




o
wuy does the

pendulum demonstrate
the votation of
+he earth 2

... BECAUSE

there is no force dcting
on the pendulom ‘o make.

'ni§ pl’ane, of oscillation rotave
or g0 round it own Fnkis.

) Lets congider-- !
< - what ARE the fovees 1 9 Iw.::wweﬂ since it is tied fo

N 3cting on the | the building, +he pendolum will
/ f,,f:‘”)) pendulum Z \ TRAVEL LATERALLY
k/ \ 35 the. building roves
\ TERALLY -~
@D i+~ e pendilomic LA

\
-lJn‘a! E’BEEE'IEIM“@ straight/OUT '-"—:.’H\ BUT

y
and Hhe fovce of \ because. of the way it

-HHGRAU"YLI %m III'L1 T E,ugPEﬂdEd
at pulls W straignt \
b oot = . IT WILL NOT

(or rathers "DOWMN"-- \

Lwsit (e o\ TWIST
o In ARG vabher n \ AEOUNF i

-[-" r STra H‘ Dowi. .

nan sivaight DOWN. ) AIR RESISTANCE the building twists

makes it Gwing in | Around.
glso winor distnb- | =— SHORTER. ARCS — |
s such 35 --but just 35 straight aves S

t.’ {in Hhe demanstrarion , the plecdn- i
MR m wagret besater mérely gounberacts o
Py thvow its Fﬁﬂ'h . this fir vesistynoe ] v
B ingh or
off canter. _7

9-— if the F&ndulum Zeems fo rotate with respect to the,
1 [por--2nd we know there is o fovee vsilable to make
h\ the pendulum rotare--THEN-- iF must be the floar that i
vorating -- 8nd--if the floor iz attached 4o the garth--THEN

' J?ﬂ' MUST BE THE EARTH THAT IS ROTATING



TO UNPERSTAND THIS, we must understand the difference between

% kinds of MOTION around the carth’s AXIS--

§.'"TWISTING"
]
P

g [y

oy
—

rnotion of 3 plane Fraund
3 EET’EEI"I.EI icular axis

1 it

PENDULUM was ot the POLE
the ﬂcﬂr_._ Ftha buildia Floor

would st viovld TWIST

Prawnd the
arthis
TG
ity
24 hourg

vndey Hhe
pendulum

E/”_

@
G
mT

T . e : ? 3

Bu.r—— itis clear that the

pendulum--which doesn't+ Hwist--
would fs‘l"auf in 1tS original Fl'ﬂhf'_,.

2 \TRAVELLING"

\CZT

motion of 3 plane in 3 circle around
an 3xis paralle| to +the plane

Q\-Hw. \r:muﬁ FLoog,
; .Equmg.:‘. . i |I.'“::l-l'I @' fwnst ak 3l
'h'aﬁi eatwird on
the earthh Fis

~~dnd fhe pendulum —-being Hed 4o the
building --would travel vight along with
e building with no visible geffect-
since therg is no twisting motion.

B“r"‘ what lﬁpp&nﬂ at

ints between the Pole and
T R e T

i



€ if pendulum was ot LATITUDES between
“The amount of twisting Nﬂf"’\ Pole 2nd the EQUATOR.--

motion of the building floor
avound #he garth's avis varies
with the latitude but is less

..\-.H £— PENDULUM, -~ Some

+han at Hale 'I'J'fﬁﬁﬂﬂ'ufum ﬁTWﬁTINGH and
o A et lags some" TRAVELLING”
I?E!]'lil"'ld 'Hﬁﬂl"—-'ﬂ_tld ‘H’I[E- —k'a keg F!ﬁ‘:'ﬁ' -

can be s2en, But the
travelling wotion of +Hhe
penduluim eastward with
+re building is slower
than at the Equator--
but this you cannot see
Thats whmlr +Hha ]:lcndu]um

+the 2mavnt of twist
being wade yisible by
+he PEl'lduJuml, I:.l'u'E' +L11
Bwount of travel
cannot be seen.

lags behind anly the twisting X W t

part of the ~F.!m?r§- rotation - i 4 Fﬁﬁﬁfﬁlﬂ

and hence only |oses pavt h . ,

&l ivele o it in 24 hﬁr:-:. ﬁi@ﬁb defermined mathematically
by this formula

5 15 move difticul
iifuat'nsi!bﬁﬂ?#; and ¢an be demonstrated

LOGICAL, by using the pendolom

FOR EXAMPLE-- e

e _ n= 3605. sinﬁﬁiﬂi Fi‘;
(’f
4o

A North Fhle - 380°

At San Francisco - dbout 2257
At Loz Angeles--abaut 2002
At Medico City--3bout 120°

At Philadelphia--abeut 290°
At Washinghon, D.C.—-abeut 226°

At Equater -- O

5005—— bxir 2 Foveault PENDULUM, man can DEMONSTRATE 3t day
poink onthe EARTH'S surface (except on the equetor) that the earth votates - -

L



HOW the ROTATION of the EARTH
affecte our LIVES--

FOR EXANPLE —— PR
DID You
IN PLANE FLIGHTS [ = | KNOW THAT--

Navigators must allow for deviation fo right
when £1ying in northern hemisphere --and 4o
left in southern hemisphere.

{:&m The rotation of the earth L IF ow
\ﬁtﬂ% | '
!

will eregte special preblems i could
on ‘F'igll"'-‘l"ﬁ tz and From - ey dl-‘ﬂf-' 4
_} the moan. |  coLrpaLL

Fovn the.
- EMPIRE
. STATE
- BUILDING
with 10 wind
i would
- land vy
N 1
- 4othe EAST
?. ot the
e vertiea)

ALSO -~

WINDS created by high to low —— =

messuve have 3 RIGHT HAND

r-"_f‘-., defleckon that creates cyclones,
Rl 1 huericanes 3nd Hiphcens, in

A +he narthern Mmiﬂ?hm- }__,.:

80 __a.d MOST [MPORTANT -
___..-l'l"'

I no frequent spin there would be 3 cteady £low paiel At i
o codl 2ir from pole. o equator, The cool Fir would Bl
be neav the surface;as ir warmed the air would il ¢ dweto

i
aradually rise. and flow back toward fhe pele, it e e : EARTH'S
drepping its water content 85 it dgain cooled. i ROTATION
This would 4end 4o produce constant rain near L

the equator and deserts inthe northers and e

seuthern parts of the world. The rotation of
the garth helps breale up this north-south eycle
by introducing 3n edst (or west) deflection.

i3



A MATH
FOOTNOTE

HOW 4 FIGURE
the PERIOD of 2 simple
PENDULUM

IF L-

Poviod of swing = T LE;‘EH“' \
LEng-Hﬁ of F‘Endu]um = L ka'hﬂ[ufum

ACGEEEVEIHGH of grEvH'xI' :.-g

THEN
T= z“ 9 | T=Ming

("BEAT = /2. Peviod )

WPLﬁI Ak California ,ﬂxc;ade;mf of Sciences

the length of the pendulum is --Bofr =L
"Timi scceleration of gravity at this losation is--32 "F!'-/SEE-?:B

USING EQUATION -- T = 0.1 seconds - time for simple
-FENI:!U[:IH"'. -+ 51.4'1-15 Fram Side.

to side and bacle.



ANOTHER

MATH
FOOTNOTE

HOW + FIGURE

the NUMBER of DEGREES of
ROTATION of EARTH beneath
pendulum in 2& hours

The number of degrees of 3 civcle

Hvat the earth will “Mwist” under 2
4 pendulum in 24 hours at any given
\ﬁ]u ‘/\ H‘b latitude (n) i3y be derermined by

\ NS the following formula :
n=360° x sin of Latitude

I‘l-

= LATITUDE = angular distance of
3 place from the equator.

WPI-E: At San Francisco
Latitude @ California Academy of Sciences = 37° 46. 2
Sin @ = .6125
n = 220.5° in 24 hrs.
1 revolution = 39.18 hrs.

I5






