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From Suadials To Dizitsl Clocks

I, History
A, History of Major Lvents

1, Incislons in Time

In man's earliest days, he declded that he needed some-
thinz t»> distinguish parts »f time, He knew of alsght and
'dwy, but he nzeded 2 grester amount of cuts In time for
keeaing track of thinzs, such as wnen the best hunting could

he “d=ane

@; 8tCq

Duringz the nlzht, man esuld not =2 int»> the terrible
unknown, s he waited nntil the sun shone again, Then,
during his daily hunt, he wanted to know ahesad of time when
he should find new shelter for the following night,

Very early, srimitive man must have sbserved the shadows
of the sun and the engle at whirh they slant, To a man
2T the nnrth, shadows were lonzest and orinted westward in

e

the morning., They were short and stubby at n-on, Towards
night the shadows become lonz 2geln and swung arsund btownrds
the east, Out -~f these observatisns, man evolved the 1idea
of mes urinz ti1 e, and developed the sundiel,

The sund’al 1s hased an the angles o2f the sun, We do
not know what the first sundlal looke< 1i%e, but It probably

was a stick 1™ the zround with stones arsund it referrinaz to

the different major time perinds of the day, Bubt sundials

C
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AN ANCIENT EGYPTIAN SUN CLOCK. The shadow-casting cross-
picce (AA) was turned toward the east in the morning and
toward the west in the afternoon. The hour was indicated by
the edge of the shadow on the arm (BB). (Drawing courtesy of
the Oriental Institute, the University of Chicago)

_ AN EIGHTEENTH-CENTURY
T ; i BRASS SUNDIAL. (The Met-
ropolitan Museum of Art,
gift of Mrs. Stephen D.
% Tucker, 1903)

TN



(1%

anly worked when the sun shone, How could man distinguish
lengths of time during the nizht?

Priests in Babylonia and Ezypt were active star snd moon
watchers, They believed that the sun, stars, planets and
moon moved zbave the flat esrth, The priests watched the
heaysns every sveninz and {-und patterns in their movement,
They save the stsrs end planets names, They could see these
stars et a given time each nizht, They realized that as the
seasons changed, the patterns »f the sky changed zlss., They
had no cal¢gndar yet, but esuld see ¢\ fferences in the heavens
at different times, They alsos reslized that the patterns
went In a ecycle,

One star, Sirius, or, the Dog Star, apoeared in the
western sky, but then vaenished f-r many days at a time,

Then, 1t reappeared in the esstern sky! But even stranger,
the priests noticed thet Sirius rose simultanesusly with the
sun! And immediately followinzg this, the Nile River flooded!
This bogzled the oriests,

They counted 365 szunrises until the next sccurence of
this miracle, They discovered that the patterns in the sky
reneasted after the flosdinz ~f the N'le,

365 1s a very »dd number, They decided %o call their \Hslr
360 days like the moon year, They called the leftover five
days "feast days." The year was invented over six thousand
years azo,

Now they needed meetinzs to discuss and assemble this
calendar, They also> needed designated times to eat, sleep,

w3 t, and >ray, So far they had had years, months, weeks,



and days, end n»>w, hours!

Until this point, all divisions in time were natural,
But now, they ran out of natural time perisds, They now had
to make up their own 1neisiosn,

Even before the sundial was invented, man knew 2 circle
had 3A0 degreecs, Days were dlvided into two parts, dsy and
night, Eech resresented & half of a dsy, Half of 360 is
190, They asked themselves,"what goes 1nts 1%0?" They con-
cluded with 10, 9, or six, So a full dey would hsve 20, 18,
or 12 hours, TInstead of the 2l nours we use today, they

declded to use 12,

NE
A yesr has 12 full moons, 12 goes Iinto 360 and 130 ﬁ&ﬁ-jg
evenly, All of these fisures, y-u will notice, are 1nter-[jn;¥ |
twined with earh other, -hf' f't,f
But the prlests zaced a problem: the only time days were ﬁlq‘

divided perfectly into two symmetrical narts were the equi-
noxes; March 21, snd Sestember 21, Only on these two days
would time be accurately coarrect, The priests knew this but
they d1d not mend very wuch, Thelr discoveries and inventions

were close ensugh for thelr needs,
2. Tarliest Time-tellers

Some neonle thousgh, were upset with the 1naccuracies of
sundials, In some olaces, the sun moved across faster or
slower than in other places, Other types »f sundlals were
tried, The Babylonlan meth>d keot better time., GSundials

became mare and more sclentifie,

Penole decided that the differences in the sun and the
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lenzth of days had to 42 wlth the geocgranshy and the location
of the sundial, Therefore, a different sundial was used for
different locsti-ns., Lines »f latitude helped in making
sundials mhrre accurate,

What abosut e¢ioudy rerlons? What esuld they use when the
sun was behind the methods for telling time without relying
on nstursl phenomona,

The first mechanicsl clock was the clepsydra or water
clock, first used szbout 1400 3,C,E, Water flowed slowly from
ane vessel to ansther, There were twd types of water clocks:
inflow and sutflsw, Or the sutflsw methnd, water lesves
the vessel and chows the inerease 2f hours by movinz down
the vecsel, On the inflow method, the water increases in the
vessel and moves up the vessel showingz the hours,

Sometimes, a notehed r>d was attached to a float on the
water, The rod was engaged with gears attached t» a disl
whilch turned every hour shown by little hands,

Another clack was the fire clock--a randle that burned
while the wax melted.from »>ne msrking to snother,

Finally, the hourzlaess was us2d, Sand from osne vessel
flowed slowly to ansther vessel in a certain length of time,

The clepsydra eventumlly reached jreece and Rome, ‘Lhe
Romans =tarted t2 use 1t gbout 150 =.7.,Z, They placed clep-
sydras 1n vublic nlseces where everyone could see them, unlike
Eaypt, vwhere anly the hilgh priests used them 1In temoles,

They tere als> used by the Roman court to see If a lawyers

speech was t25 lang,

Eventually, people faund thot they esuld not live with



the inaccurscies of the clepsydra, Evasporatisn and rain
made the clensydrs innaccurste,

The clensydra was the direct ancestor of the later mech-
anical clocks, The water, falling in droos, ¢ould be the
ticks of the 1ster elocks., Welizhts were substituted for the
weter--they are both based on sravity,

In later mechenical clocks, cords that held the welghts
were wraoned arnsund a drum which turned, so the weights de-
scended,

In the first experiments with these newer clocks, the
drum turned much t-s fest, They tried different methods for
slowing 1t down, but all their iieass failed, The clocks lost
up to two hours dsily and would have to be reset every day,
by a clepsydra,

Mechanical elocks were very rere and 21ly the rich eould
afford them before the 1300'3.&?355} were only built for
powerful churches and rnyalty,l

The mechanlczl clack =22n beeame fully asutomatile,
Peonle were amazed at thlnss that maved without any manual
as-lstence, 3ut these welzht elseks simply d1d not keens good
time, At first, the clock 1s slow, But as the welghts zet
clagser to the zraund, the sneed starts to increase due to
Inertia and sccelerstion., The only way to stop inertia is to
gonstantly interrupt the movement of the oshjeet, 2nd then
let 1t stsrt agsln, This 1s so it does nd5t get & chance
T2 nccelercte,

Clactmalkers had t> add ssmething to the cloek that

wiuld ds thie nrocess of Interruptinz eonstantly, It was


http:fal':'.in

% \ Fy -
%, "X ~
o= 2 "
~ ] Aot
vl o "3 PIAGRAM OF A CLEPSYDRA. /
: < i this device, warer flowed from
t 2%} Yy the reservorr, cquipped with gy
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the pointer rose as the vessel
filled and indicated the passing
cf hours on the vertical scale.
The hent tihe o the riogy
veted gy siplienr whiely
cmpricd the yvessel, making i
rossible for the vwater clock to
begin another time-telling cyele
automatically.

. \a/ ' A COMMON VARIETY OF CLED-
| T~ | SYDRA USED IN GREEK AND ROMAX
o ! TIMES. The fleat stick in this

: water clock was equipped with
2 tecth which meshed with a cog-
g ! wheel attached to a rotating
! pointer on the circular dial.




THE YWATdN CLOCK OF CTES .S,
inver:ed ciour 230 B.C., had .2 r
dropping like rears into a fi el
from the eyes of a statwe. A doat
mechanism raised another hiiwnn
figure with a pointer which indic.ited
the hours on a vertica: cyvlinder. The
fizure descended to the botrom of
the column once every hweniy-feur
hours by means of a siphon device
at the base of the water vessel. In
turn, ine siphon outfiow worked a
waterwheel which, each day, rotared
the cylinder very slowly, making cne
complete rotation in a yecr. The
markings of the cylinder were in-
gentously adapied 1o the varving
lengths of the hours throughou: the
seasons. (Diagrammatic reconstric-
tion by J. F. Horrabin)

AN HOUR CANDLE, the simplest
form of the fire clock, and a
SANDGLASS
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the inaccuracirs of the clessydra, Evanorati-n esnd rain
made the clensydrs innaccurste,

The clensydra was the direct ancestor of the later mech-
aniecal clocks, The water, falling !'n dross, could be the
ticks of the later clocks, Welzhts were substltuted far the
water--they are both bagsed =»n zravity,

In later mechenical elocks, cords that held the welghts
were wraooed arsund a drum which turned, so the welzhts de-
scended,

In the first experiments with these newer clocks, fthe
drum turned much t-5 fazt, They tried different methods for
slowing it down, but all their ideas failled, The clacks lpst
up to two hours daily and would have to be reset every day,
by a clepsydra,

Mecheanlcal clocks were very rare and oa9ly the rich could
afford them befzore the 1300'9.:ﬁ%;é§ were only bullt for
oowerful churnhes and raoyalty,

The mechanical cloelt soon became fully automatie,
People were amazed at t"In-s thet moved without sny manual
as-istence, 3But these welght eclocks simaly 4149 not keey 2zo0d
time, At first, the clock 1s slow, But as the welghts get
eloser %o the irsund, the sneed starts t> Increase due %3
Inertia and acceleration, The anly way to ston inertia 1s to
constently interrupt the movement of the ohjeect, and then
let 1t start azein, This 1s s2 it does not et & chrnce
to neceelerste,

Clo2makers had to ndd something t- the eloek that

would do thls nracess of interruotinz eonstantly, It wss



knawn ag a verge escanement, The varge escanement stonned

the drum 2nd geers for s siit second, =nd then let 1t start

again, It renested thig gecti:n the whale time the clack wos

runninj.

During the 1700's, the »~endulym was added £ the eloek
(see inventions), lanvented by Christisan Huyzens (see seci-
entista)., This was the first mechanism thnt zave easch in-
dividusl sec->nd to the elocl,

Ansther breakthraugh in clockmakingz was the anchor es-
carement, A metal nnehor was made to interrunt the
escape wheel by alternately slippins 8 hooked shmned pallet
between the wheel's teeth,

With these imorovements came, besides the tlek »f the
elock, the "sizht of esch second", b;:iendulum. They di-
vided their 60 minutes by A0 sernsnds, They used A0 {-r the
same reasons that the Babylonlans used their numbers: it
was divisible by s> meny numbers--1, 2, 3, L4, 5, 6, 10, 12,

15, 20, "0, and 60,
3, Other Problems
Now ¢lacks were everywhere, All homes had them, A

c21led snring renlaced the weilzhts »f 2 clock, so elocks

L ~

could be smaller, “Watches came into beinz, S

There was still # orablem, What ever hasnesnei to the
equinoxes snd uneven numher ~f dsys in the yeer? How could

a mechanieal elosek change with the seas-ns as the clepsydra

conld d4-?2 Veristi-ns on the eloaek and the sun were s metimes

ud t> sixteen minutes, What they did was tske an sverawe



DIAGRAM OF A VERGE ESCAPEMENT
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t(Lefr) A cycLoID. Above the figure is a drawing of Huygens'
vyeloidal suspension. As the pendulum swung, the bob described
« cycloid because the pendulum rod, flexible at the rop, was
lurced to bend first one way, then the other, by curved “jaws.”

(Right) AN ANCHOR ESCAPEMENT AND PENDULUM



of 211 the dsvs of the yvear, 5o eseh cloaek =ould run unif-rm-
ly as 1f each de=y were exactly 2l hours long,

Where it 1s one o'clock at nieht at a ziven place, some-
where else sn earth, at the same time it wes one o'clock
in the afternson, What czuld be done? Iliow c¢auld it he the
seme time at » different time? The pezxole azreed there must
be one voint where the center of time wsas, All sther placses,
devendini unon how far away from thie >21int they were, would
hgve the same reletive time, TGreenwich, Enaland wzs chosen
for this s5int, Theg made 2, time zoneg--12 t> the east
and 12 t> the west of Ireenwich, Esch zone w*s sn a 15 degzree
longitudinal, And sach time zone was senarated by one hour,

After Fraanklin's discovery =f eleectricity, everyone was
experimenting with electricity, Alexander Baln was a Secottish
clockmsker who made the first electricel elack in 18L0 (see
L

inventions), (A Bel sl i b

B, Changes In Lifestyle

Time 1is what we need to exist, Witr-ut 1t, the uni-
verse would nat be, The clack hag helned men to determine

time, With the davelaoment of the eclack, people can record

. o &1 cl’_’

inTarmati-n on the svec'fic time that an event 'ts'tes »nlace,
We have specific times for working, playing, sleesingz, and
everyvthing eslse we do:

"So I'll see you at l;:30,"

"9:00 at your place,"

With the growth, 8nd near verfecti-n of the eclock, man

can determine who “ion the race, how many minutes the Knicks
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have ts strike haek, or at whet time the Ssbbath comes,
In the dlstant future, msvbe man will have a built-in
body e¢loeck, Then c-nventional closcks will become obsolete,

But until then, we cen marvel st thelr beauty a?d how they
O e o ¥ 2 p

g A~
pes (¢
cé i

ald our growlng society. ...k
C. Ecoloaagy

Man has polluted- the =alr, l2nd snd weter by using the
o1ls that asre needed in the ma%ing of nlasties, Most new
clocks and cloek radiss have a »nlastie crhinet, 02 i

"lastics are made of 51l and sther n=tur=l ressurces
which are being used too carelessly, Also, electriecity is
used b most elaekes now, The makinz of electricity pollutes

the envirsnment, Nucle<r energy, which 1s sometimes used for

cloecks, =zives »ff radistion, Tt disturbs nature by esrroding

P
g

land, and ruininc water, Cbredresr 3 M v
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II, Inventions
A, Two Major Inventinsns & 3, GSclentifie “rinciples
1. Pendulum

7allleo, =2n Itallsn sstronomer, wa2s anece In churech with
the door s7en, As wind blew in the door, the chnndeller on
the ceiling swungz bhack and forth, Distrazecting him from
oraying, he notired thst no matter how fast the chandeller
swung, it used nrecisely the same amount o»f time, He checked
thiz by notieinz the rhythm of the chendeller with the rhythm

of his pulse, “then there was 8 little draft, 1t swunz anly

‘. . '
i s / Vhoodd $L G Sl VEL e i
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a Tew Inches, When a strong wind arsse, it swung nesrly
a foot, But in every attem:t tz »raove himeselfl wron:, he faund
that 1t alweys took the same time to sw'ng hack =2nd farth,

He dlsecavered that the combinstiosn of acceleratizn and
inerties was used, There was inertlias as the chandelier started
ts swine, And then accelerati-n tonk over as 1t neared the

battom of the mrr, Then inertia was used agaln as ipiycﬁng_
o cL e

P

up tno the osther side of the are, it

His diseasvery hecame known as the "isaschronism" 2f the

pendulum, This idea caculd contrnl ercapement better than any Jocd
M Joe ﬂpl'-'r

verge could, h'JI ff“
¥ VH o’ P b . dff;".

Jalileo performed exzeriments with timepleces, using ?{ A5e 3¢

this 1ldes, and develove-d the first accurate mechanical clock.
2., Blertrie Nloack

Alexander Bain, a Secottish clockmaker, asked himself,
"Why e¢an't we make a battery driven e¢lack?" (This was the
snly mesne far electr'city). S5 he experimented with the ides,
"A magnet has two poles--north an d south, Opposite
poles attract and si~ilar poles repel, I I caould plsce
a nermsnent magnet st the end -~f the penllum, snd make 1t
swing between two electromagnets so that the ssuth pale on
the magnet would g> toward the ssuth o2le on the electro- e
magnet, These would re-el each osther, 2o the narth osle |
would gy towards the electromaznet with 1ts north pole fac-
Inz the vendulum, and thus renel each ~ther alsea)!"

The nendnlum wanld s=cilste hetween the elertroamacnete

28 1ing Aas there was n device to turn the eleciromeanets on
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snd »ff at the eorrect time,

This orinciple of eleatric cloe'rs 1s still 11 use today,
thoush there heve bheen many chan.es in the gsurces 2f elec-
tricity., Alse, the movement hnz gone fr-m the vsendulum to
the hand: af the rlael,

Between 13840 and 1352, 3aln made meny experiments with
his new clack, MHe veversed the electromainets with the
sermenent mamets, His first truly electricsl alack, or
Mester Cloeck, had an elertric vendulum, which, in 1ts vib-
ratisns, produced =n impulse wnlch 922 transmitted €5 an
ardinery el-eck tas turn tts haends, 3ain bas been ereitted
with the fnyentian 5f the electrlesl eclos,

8. NVewspaper Article (g
LA
Tlenlein Makes Coiled Driven Timeniace .

Peter Henlein, =z Nuremberz lac'vsmith, has invente-l a
timenlere with a e2iled soring Instead of 2 pendulum, The
claeck 1s sf normsl size, hut Yenleln hopes ta shrink his
elock fown to 8 much smaller £ize In the nesr luture,

Henlein said,"The rl-ck-wateq 1s very versatlle, for 1t
1oes not rely -n zravity. Another thing,I hope to make my
inventin more exotir, Maybe prect-us jewels, >r even 2 musie
bax bullt-in, And bells that tell the hour an the hour,

The nnly dr=whae' is that my claek-watch has to be wound by

a sevarate ker.," (The firet self-winding clork was made in

1750). Lodit
Henlein's invention will he 3n gels next week at =anly

the [lnest jewelry stores thrauzhout Nurembera,
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D, Tuturistic Invewntiosn

In the vesr 2000, every house will have a a¢lock (indicator)
in every room, Each ndleat-r will %e run by the Central
Time System Bullding in the heart »f every city 500 miles
apart, BEach digltel indiecst-r abso>rbs wave imoulses seﬁt i o liv

| @ il Lé Tl A v
prbib & j " il
out by the C,T,3, The system 1s rug by »ne pendulum trav- '"

elling oerosendicular throush two beams of liq;£. When thed’;;fft; ;
beam of 11lght 1s broken, it sends waves thrauch the air .
to 81l the indieat-rs within s 500 mile radius,

The wsves +ould take to> long ¥ 32 to 2 hause 520 miles
awey, when a2t the same time, woves nre zoinz to 8 house 3
miles eway, ©So, the waves will travel at different speeds
and frenguencies, A 6,7.5, servineman will come and =et un
an entenna to attraet the fregueney thet you need, 1o one
will nhave the wronz time when travelling, necsuse ysu can
always buy "wrist 1ndicators' whieh have an sutomatilc scan-
ning devire to 9lex up the eorrect Irequenclés whether you

are osne »r 500 miles away from the nes-est Z2,T7.5. bullding,

Time will e nerfectl!

E, Fletlan Story

1

Dorris Dprfman, a moiel, jJjust come hame from her father's
house, a 25 minute drive, BShe 23t home to realize thst she
foariot her purse at her father's home, 3She draove hack a2t
8:1:5 and faound her fother dead with blood stsins all sver him,

She immedistely went 1int» a »nsnic, but ealminz down,

she célled the police,
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The poliee ~ame, 1looked arsund the house officially, They
took some fingersrints, snd then said,"This must be the time
of the murder--7:45, 1In the scuffle, Mr, Dorfmen must have
tripoed and disconnecrted the ecloek, Hmm,"

"No, I was here at 7:L5!" Dorris interrunted,"=verything
was fine! TI went home, and noticed theat I left my purse
here, so TI-.."

"That's enough, ma'anm,"

Just then, a knock came at the door, Tt was a new next
daor neighhor, Mr, Lerner, "What's goin' on here? Can't
a guy wateh some TV in pri--"

"What!'s ysur name, sir?"

"Samuel H, Lerner, at your service, officer," he =aid
seriosusly,

"Hmm, that name s-unis familiar," said the head officer
to himself, Just then, the roxkie cop drooped the clock and
just ahout every chance they hed for catchinz the murderer,

"Yhat hannened, offtcer 3utterman?” asked the senlor

o A
afficer, I}{a

U, " " Vg A j’-'{ Ml F‘,-'.'-'."p
I don't know, chief", he yelled back,"it just fell,

Don't exnect me to-=" ! 

LA ¥ |7

"Wait a minute, what did you say your name--yes| SamﬁéI’;_F
Hdarvey Lerner! I read about you escaning from the mentsal
institution in Vatertown, You impersonated famous killers
of the nast, Lock 'im up!", said the senilor officer, proudly,

"But how can you be sure, chief?"

"Look at the clack--7:15, uoside down, as it fell on

the floor, That's SHL--Lerner's initials!-- He was im-



personsting the notorious killler who nlways left hls initisls

hidden snmevhere after the murder--Simon Ethan Xavier: S, E,X,!"

ITI, Seientists
A, History of Life
B, History of Inventions
C. Problems Faced
D, Accuracy of Work
1. Christiaan Huygens

Christisan Hu yzens wss born at The Hague in Holland,
He was a well educated Dutchman from a prominent family,
from 1645 t2 1647 he studied law and methematics at the
University of Lelden, From 1647 to 1649 he studled law
at Collegium Arausfacum st Breda, Then, not electinz a
career, he lived at home until 1666, where he studied nature
for sixteen yesars,

At first he c¢oncentrated on mathemsties: guadratures
and cubatures, and alge%rzic problems. TIn 1655 he discav-
ered the rings of Saturn, Then, in 1656 he invented the
pendulam clock, In 1569 he elsborated sn the study of
centrifigal force,

Then, 1n 16Al, he acepeted & jJ2b at the Academy in
Paris, His stey lasted until 1691, when he went home becruse
of illness,

In his last years he wrote books, made clocks and
conducted many exneriments, He died in 1695,

In 1659, In a study on the hasiec pendulyn, Huygens

derived a relationshin between the perisd and the time »of
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free-fall from rest along the lenzth of the pendulum, His
' _I{a s

repraimi. ; '
o i " Y E P L et }

equation for this was s & 1T, /a (PR 2T

1 twg

Ansther dlscovery was 'The shorter the nendulﬁﬁ,the
fester 1t will swing back and forth,' But all this depends
on the curve that the pendulum swings in, With these tw>
gselentific laws in nmind he went to work t> praduce an
gecureste pendulum clsek, Yesrs pasgt and the wraldé last
hooe far an sccurate time pléce. Then finally, in 1657,
he come corward with the first pendulum closck, He develaned
seo>nds on the eclaek because 2f the tick of the nendulum,

There was 2nly sne orablem -- the pendulum could not keep py. -
(2=

g

time o2n a shin beceuse it had to be on =stable ground ts 4

onerate correctly, To vplease every =all-r on earth, he
devised a clock that was much like the sne of Peter Henlein,
Tt relied on a eoiled spring, Christiaan Huygens contributed
mach o the cloclk, and should be more famours than he 1s today,

Th

]

only obstacle Christisen Huyszens had t> averecome

was hig 1llness that plagued him fr1 manths at a time,

d, GG i

2.5alileo

Galileo was born in. 154l in Italy., He made the first
practiecsal use of the telescope, He also discovered the law
of falling bodies, He is also credited with the inventicn
of a hydrostatic balance for finding the speciflc gravity
of objects, He improved telescopesa and discovered the law

of the pendulum,
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As a ¢hild, Galiles was a good musiclan and showed a
talent for building, He was also a good artilst,

He went to schosl to study medicine and philosophy at
the University of Pisa, At age 20, after the dlscovery
of the law ogxﬁendulum, he suggested to use the pendulum
to time the pulses of mediecal patients,

He left the University because of financlal problems
in 1585, He decided to enter the fleld of mathematics,
But then, he returned to the University at the age of 25,
and discovered the law of falling bodles, He was ridiculed
about his idea, and was forced to lesve the University,

Galileo taught for the next 18 years and then became
interested in astronomy, He observed the moon, found L of

Jupiter's moons, discovered Saturn, and discovered the TR oL

pheses of Venus and Mars, R SNl

The church court was shocked by his beliefs and confined 'ﬁtﬁat_
him to his home indefinately, Galileo wrote books until
his death in 162,

He will always be respected as one of the greatest
sclentists that ever lived,
E, Specialists

I would consider the specialists in the area of clocks,
those men who discovered the physical laws pertaining to the
mechanisms used to measure time,

Some of the most famous of these men are: Christiaan
Huygens, Henry DeVick, Alexander Bain, Daniel Quare, and
Galileo, These men are usually called physicists or scientists,

I-*.fo"’J oA .-()"I' Lo s UL

,'{‘
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F, Letter To A Friend

Dear James,

I have been doing what you suggested about the cows,
It's working! But the real reason I'm writing you is to
tell you sbout my new invention, You have probably heard
about it 1n the paper, I have Invented an electric clock

using a magnetic bob and two electromagnets]

Last week I figured it out, I knew about the new invention

of a battery, so I tried to harness 1% on to a clock, It

worked! Now the pendulum can go without winding everyday,

I plan on making a formal exhibit at the museum in

Glasgow, the day after tomorrow, Hope to see you there! |

Hopefully,

Alexander (Bain)

IV, Energy Terms

A, Definitions

1, Frietion--The rubbing of one body against another,

2, Inertia-=The tendency of matter to remain at rest, if
3. Transistor--A minute electronic deviece whiech controls

current flow, without employing a& vacuum,

at rest,

L, Electromagnet--A core of magnetizable substance, placed

within a coil or helix of wire, through which an electric

current is passed.

5. Technology--The sclence or study of practical or imdustrial

arts,
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Frequency=--The number of vibrations or cycles per unit

?

of time,

Relations

Friction is used to stop a pendulum from swinging too far,
Inertia 1s used to keep a pendulum_awinging when ascending
up the arec, N
A transistor 1is used 1n electrical clocks to control
the flow of electricity ,{\.‘lfflyﬂf
Electromagnets were used in the first electrical clocks,
Technology 1s needed to make, put togeéﬁer, and use all
the different parts of a clock,
Friggeneies are used In Aizgltal clocks for the process
o;;counting off of the seconds,
Five Yew Words

1. Definitions
Pendulum==41 hady s9 susgsended fram 2r sunarted at a
Tirxed p21int as to swing freely t3 and frs under the
combined farces 20 gravity and mzmenfﬁé.
Tear--In me~rhaniecs, & system of tw>s ar more toothed
wheels meghed tosether s> that the matlon, of ane is
pesged an to “he athers, :
Welght-=Any block or mass of material used for 1t's
heaviness uﬁ
Escapement--The part in 2 elock or watch that: contrsls

the speed and regularity of the balance whzel or

pendulam of a clock,
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Clepsydra--A device for measuring time by marking

the gradual flow of ligpid through a.amgll ocpening,
2. Relations

The pendulum was used in the first electric clock,

and was invented by Christiaan Huygens for the clock,

Gears wre and are used in clocks to transfer the

source of movement,

Weights were used in the first pendulum c¢loscks,

The escapement controls the speed at wﬁich the weizhts

fall, |

The clepsydra was the first mechanical eclock,
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