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ADGTRAGT

Layout tools are instruments used by men to transfer
his enloulations to the heterial he wishes to woplty in
this case, wood, These tools are closely interwoven with
the historieal changes made in organized soclety, and they
are ussd in measuring, depleting and testing operations,

For man to develop thess tools elfectively, it was

necessary that he have s system of numbering and an ar@aau"

ized method of measurement, These tools soem S0 have

developed slowly, forming into a netural Aivision within

the total group,

The two most fundemental tools from the earliest
dates found in making this study were the slmple streighte
edge and the flexille cord, HNost of the other tools svemed
to develop from this socuvee,
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INTRODUOTION

Sinee early in the time of man's sxistence on earth,
he has Deen concerned with two great psriodse-the past and
the present, In the present he mixes in use, not only the
latest developments, but also the ancient methods of long
2goy perbaps even from prehigtorie times, In this passing
of time he has developed & series of refsrense tnols whose
primary purpose has been to sorreet the srror of humen estie
mation and the inacouracy of hit-and-miss sonstruetion,
Thene tools have mede possible & change fram the timew
consunming proeess of building by matehing and Tisting parts
on the spot to the construstion of parts in meny diiferent
plages and esgenbling them at & predetermined $ime and place,

To many people these referente %ools are known 2s layoub
tools, 4 history of layout tools is & record of teol grovbh
and development whieh is elosely interwoven with the histore
ical evelution of cultuve, commeres, warfare, velision, and
the ah&ﬁ@wa pade in organized é@ai@tyg hanisl Printon recoge
nozes the importance of the development of sseurate layout
tools when he sayss

Fositive progress in constructive art can be
acourately estimated by the kind and perfection of the
inptruments of precision employed by the artists, A

."s:»
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correct theory of arehitecture or of sculpture must

have as it foundation & correet system of welghts

and standards of gravity and extension, ‘here thease

are not found, all is ﬁmgma~wam&¢ and & more or less

baphagerd rule-of-thunb,

The hlstorical records of layout tools ave fragmentery,
Jueh records wers not plentiful even in sarly sras, and
many of those have been destroyed by man snd by asuiure,
Thomes Mertin writes thet olten in times of u Ty sacred and
putdio bulldings wers destroyed and leveled with the ground;
at one stroke the works of ages were dsgbroysd, and the
labers and ldeas of thousands perished,® The Nonmgols in

Ohina sometlimes destroyed almost all the population of entirve

provinges and cibies,” Windy floods, and fire, as well aa
superstition and mistruet, bave also taken thelr toll of
regords, Consequently, scolety has been deprived of many of
the arts, craite, tools, and py

ogeases of the destroyed
LIRB8 .

s i oy L T T
AN S 5 Rt 4. O R

Tide theslis is a study of the historical derelopuent
of the common layout tools used in the woodworking shop., In

this development an sbtbempt will be made to rename th

» 1pantel Gy Brintan, }
phias Porter and Coates, .

gfﬁ'&ma Fartin, The Sirele of th
dens OGale Curtis and Penner snd o

Seott Latourette, Lhe Chinese
turs (New York: Heel{]



>

groupings of layout tools, to pleture these tools by written
deseriptions and photegraphy, and to show thelr influence on
industry.

When people are brought together and thelr ideas are
integrated, it is then that the inventive yrné@@ﬁ begine %o
bear its best frait, %ur niﬁt&ry books have numerous refers
ences of expansion by the Bgyptian, Greek, Romen, French,
Eritish, Spanish, Mongolian, Russian, American, snd other
peoples, Troops of foree have been known to travel many

psern abateny

mlles to conguer and enslave people, Allce Ii

411 the soelal and economlc conditions of antie
quity are based on the institution of slavery, and
without it would have been impossible in fact, slavery
is so closely interwoven with the whole 1ife ol anti-
quity that even the political development of the
anclent natlons and thelr schievements in the domain
of art and industry would be 1&@%@1&&&&1& withiout the

exlstence of & large slave populstion,
#illlam Ridgeway shows ag

",
L

ain how people are brought tow=

gother when he goncludess

From Central Asis there was unbrolen communicaw
tions with Northern Italy, so likewise from Northern
Italy there was from remote ages & definite trads
route into Gaul and Spain, and that these routes were
in tum comnected with the great routes whieh lead
{rom the Hediterransan to the faltic and Horth ﬁ@&.§

In less than five centuries the United states has risen
from & land of nomedie Indians making the straight line, the

%ﬁu&ﬁ lupmer Home Life of the Anc)
I&tgggﬁg Alllce %&%ﬁ@rn,i am.ﬁgg Cocsell
Pe 518

it Greeks, Trang-
1 Company, 1895},

%ﬁwﬁ‘ﬁ s ibe Crisin
Cambrldges Unilv
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square, and the glirele without the use of & mile,; square,
or compass. They have advanced from the tedious work of
the men with the best eye at @aﬁaaﬁngﬁ te & world power
made up of people of every walk of 1life, repregsent ing many
nations. From the beginning these people brought with then
intangible things, such as ideas, technical gkills, and a
will to work, They have mixed freely, spresding their
skills and knovledge and acquiring the ideas of others,
From this exchange of ideas, patents have been lssued end
are still being lssued daily,

Henry Mercer notes, after studying collections of care
pentor tools made in colonial imerica, that thouzh made in
thls country, they were not invented herej these tools PG
resent longe-exlsting types of worldewide usage and were
brought here by the colonists, Therefors, these tools are

neither local nor neational, but internationsl, and are of

general eothmological iﬂ&ﬁ?@ﬁﬁg?

lieed of the study

l1s Those who understandi the development of layout tools
should have a deeper apprecistion snd interest in the
tools they are using,

2¢ If many people understand the advancements made in woode
working tools to date, there may be new ideas brought

530%&@% Hoxon, K L 23
dorka (London: Ludgaf 3 4

'fzggwml‘?‘ Ce Noreer, Angi gnt Carventers
Pennsylvanias The Pucks County Hi :
De Vo
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forth now that would have been years off were it not
for this understending,

Rearly all children sre attracted by the family tree,
letters and papers written by some decsssed sneestor,
and by the simple mechanies of yesterday's tools, Dew
cause of this interest, there seems to be & need foy
organizing material besed on studying layout tools to
it the interests and capeoitles of groving youth,

The fact that people are interested in antloues is
shown by the number of homes contalning antigues, the
touns having museuns, and the different institutions
such as schools, industrial plants, and ohurches thad
heve y@éﬁﬁ or commers devoted to items of the past
which contrast thet past with the improved gonditions
of todny, Few people know or understand the operations
or tools man used in malking these Ltema,

There is & need to show layout tools in the light of
thelr true importance; this ean probebly be done best
with & historieal study tsught as related subject nate

ter.

To glve Leschers and prospective teachers of woodworke

ing an suthentic beckgeround of the lsyout tools in common

use in the woodworking shope
To meke avallable to the woodworking instructor oras

nized
historicsl material that may be used in meking vetter and
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wore reliable Information sheets,

3¢ To group layout tools not as npecliically named tools,
but as to their basle funetions,

4e To encourage others to make historlcel studies in varicus
areas of tool development in order to make avallable

more materlal for instrucstors of Industrial education,

The materlial for this otudy has been zathered whenever
poseible from original sourses, ¥When other saterial was
used, every effort was made to choose from writings which
are most generally recognised as beling suthentic. Dooks
have been obtained through the Interlibrary Loan System,
The writer made visitations to neareby museums and held
conferences with residents of this area,

This study hes been limited to the development of the
gommon layout tools, This includes the rule, square, come
pasa, aaugﬁ, level, and avl, ¥No effort hos been made to
‘pioture the tools in this study secording to seale. Hource
moterial has been limited to that whiech could be obtalned
within the United Htates,



OHAPTER IX

LIREAR KEASURE

In the woodworking shop, layout tools are reference
tools of established ﬁﬁ%ﬁﬁ&ﬁﬂﬂ used by the eraltoman
direet ecomtect with the material in measuring, depleting,
and testing operations, Linesy mpessures are the backhone

of layout tools, To figure surfsce area in square measure,
two dimensions in linenr measure must be used; and to
flgure volume in ouble messure, three dlmensions in linsar
measure are used, Thus, linear messure iz a basle messure,
and linesr messure, as defined by Webster, s ”m-mﬁaaurw*

ment of lengthy also, & aystem for such m&m&urﬁm@ntﬁ“l

The abllity to creste symbols and respound teo
symbols is an essential diiference between Lhe world
of brutes and the world of man, Without symbols,
man's 1ife would be one of immediate appotites,
icmediate sensations; limited to & past shorter than
his own lifetime, at the merey of s future he oould
never antleipate, never prepare for, In such a
world out of hearing would be out of reach; and out

- of slght vould be out of mind, Iy means of symbels
man bullde & cocherant world out of patohes of sengew

lonarygs 5 Edition (Spring-
1947}y pe 582,

.3
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data and gleams of individual experience,?

After man has concelved en ides of more than one, has gained
a coneept of length and depth, and has reached s point vhere
he wishes to desoribe and to duplicate the things he gees,
1t beccmes necessary to have symbols sufficlent to exXprens
his iﬂ@ﬁﬁg‘ Numbers are probably the most common symbols
used by man, Conant explaina thls when he states that nume
ber sense lz never completely laocking no metter how limited
may be the mental development of & trive., GEven the higher
orders of brute oreatlion seem able to dlstingulsh between
one and two, A study of the origin afﬁ@gmb@ra munt, theree
fore, begin with modes of expresalon é% number reather than
with.ﬁa&%@rﬁ themselves, quntzﬁw with the assistance of |
the fﬁnw@ra iz & univerasnl aﬁar&inﬁ point Tor mumber aya%aw@g
1t 1g the methed of childhood, The decimal is & natural
senle becsuse of the ten {ingers, and seems destined to
supplant all other systems as it slresdy has done in meny
e8808,>

Fagon gives & elear deseription of some counting methods
used by varlous groups ﬁf‘§$@ﬁiﬁ; He expleains that among
the Forth Amerlcan Indlans the common method of keeping
ageount wag by means of shells, stones, or notches out in a
stick, one for esch unit belng laid away or kept after some
m&mmar* In tha United Statesn Hational &u@@um there is a

%&wia wnford,  dondiblon of Man (New York: Haroourt,
iﬁmt%a m U@ag 1@&%§* 33:1 %

L
‘ Z'smw s

%mmanﬁ,

“ﬁr&m&ﬁiw& &umm@v Qyﬁﬁﬁmﬁ* B
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gongug of o tribe of Comanche Indlang. 1% 1s nothing bub

& collection of bundles of strews--one for women, ona for
men, and one for ¢hildren, Nany groups of people use memorys
helping devices for numbers, such as notched sticks or knote
tad strings, The Mooris used notehed pleces of wood, @5«
peeislly for recording pensslogles, In Ohina, the lnvenw
tion of recording by the use of knotted cords is sttributed

to the Emperer Luy~Jin. In Hawsll, slthough some taxe

zatherers can neither read nor write, they keep a very
sxact account of all the asrtlelen vollsétsd from Inbable
tants throucghout the 13&&m&¥ This iz dome by one man whoso
roclaster 18 & 1line of cord,y Distinot portions of this cord
are allotied to various distrlets, which are diskinguished
fron one another by knolsy loops, and tufts of various slses,
shapas, and colors. Hach taxpayer has his part in this
sbring, and the number of dogs; hogsy pleges of sandalwood,
obtiey for whioh he hag %to psy ave r%&ﬁrﬂ@ﬁﬁﬁ

Lupsien Blard, in his ncoount of some

measuring aystens
of the Astes Indlans,; saysg

Por figures, ong of the rumerisal signs was the
dot {«) which marked the units and which was re-
poated either up %0 20 or up to the fizure 10; rep-
regented by a lonenge, The number 20 wap reprosented
by a flags which repeated flve times gave the nunber
100, which wae marked by drewing quartera of the barbe
of a feather, Half of the barbs woo equivalent to
200, three-~fourtha to 300, the entire feather to 400,
Pour hndred multiplied by the figure 20 gave 8,000,
which had a purse for ita symbol, TFrom sign So nlgn,

#”E‘}ﬁia T, ¥agson, Orisins of Invention (Hew York: Charles

Seritner's Sons, 1901}, Pv.
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gigggﬁﬁggiﬁigiiggg*g&ﬁ by aneother, hundreds of mile

frose, in bis translator's prefage, tells us that re-
gent sdvances in physics seem %o be bringing us ek to &
form of the ancient thecry, due chlefly to Fythagoras,
that mumber is the essence of reality, The Cermen physl-
eist, Planck, defines vea) quantities &s only those whieh
are measurablé and this same definition is at the basle of
Zinstein's theory of relativity. 7The most recent Lheory
of the atom {founded on Sehrodinger's wave-mechanics) seenms
Lo aﬁﬁ'avan more prool Lo this %h@@wﬁmﬁ

Body measures were among the ITirst methods man used in
expressing length, The importence of the use of these body
wessures 1s shown by the fact that in all the references
used in this etudy, ne recnrd was found or suggested of ovgy
eroup of people whose firet system of messuring ves nob
body e
tuernell atates that in the time of Augugtus the Roman

vased upon parts of the human

messures used in bullding were derived from the members of
the human body, ss the 4igit, the palm, the foot, and the
oubit, There were sixbteen digita, and four palms In the

SLucten start, s Asteeg, 2
aboig, tr&ﬁ&l&h %§£3,’ :
& Goey 1087)y Du 319

5&&%&?& Feuturger, Ihe
Anes.al Sy %mﬁ&&’ﬁ@ﬁ by




i1

Romen foobty and the cubit was equsl to six Qﬁlﬁﬁ%?

The Greelts used the finger<breadth, the knuckle, and
the palm In thelr early systenm of mm@ﬂuring,ﬁ

The Hiblical Hebrew messures of length were subdive
islons and multiples of the cubit, At the bottom of the
senle was the diglt or [ingertweadth, Four 4lgits wend
together to make the palm or bandbroadth and three palms
wers equal to one span, Two gpang equaled the cubit or
. the length of the foresrn from the elbov to the tip of the
niddle E&ﬂ%$$3§

Brinton makes me
ures anong Indlan trives, In the Mays systen of lineal
measure the foob, the hand; and other body

iy references to the use of body meage

of nearly squal prominence, but the foot unit was the suse
bomary stendard, The Asztec terms for lineal standards
apparently of Mays origin and this suggests thet their stane
dard was derived from that nation, In the Agzteo Systen,

BRI

hand and syrn measures were of sgeondary importance, while
the foot messure was adopted as the offieial and reqguired
atandard, both in architecture and commorce, Thelr lineal
atandard was widely recognized and very exact, Covernment
officlals regularly examined the measures used by the nere

?ﬁ&raﬂrim and CuH.0, Quennell, Ever:
Erigalp (Yew York: @y P, Putnan's Sons

ﬁ%m&w&aﬁ Burton Guliek, {

28 4aze g

(Hew York: Appletonelentury U0, 1

rares Bagtings and Jolm A, Selibie, j 2ietionary
Bitiey Vol, IV, (Vew York: Charles Seribner s dongy 45
e ?5$ .
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o1l short, the messures were broken and the serdhent

seversly punished, In the Cakehiquel systen, bend and body

peogures were used almost emcluelively, and hend meusurements
?@%W&%@@&*&Q
when J, Owen Dorsey was ab the 3iletz Agengy, Oreson,

in 1884, he chtelined the following units of mensurenents
from Alex Fossy the ehlel of the Naltunne tunne, an Athae
bagscan people, Some of the messurements listed were:
s The douvle erw's length, Irou the meeting of the

tipe of the thued and forefinger of one hand to

the meebting of the tips of the thumb end foree

finger of the other hand,

P Single are's length, extending from the tip of the
middle finger elonpg the extended arm %o the shoule
der joint,

3¢ From the miadle of the stermum slong the extended
arm Lo the meeting of the tips of the thunb and
index Tinger,

4, From the inner angle of the elbow to the meebing
of the tips of the thumd and index finser,

S« ¥From the firet wrinkle of the wrist to the peebe
ing of the tlps of the thurb and index {inger,

6, From the niddle of the fore-arm to the meebing of
the tips of the thumb and index Tinger,

7« The width of the hand (when grasping a stiek), one
grasp being equal to the width of four {ingers
Tﬁﬂq 3:.3»} * i

8¢ OUne linger widbh,

P Tuwo finger widtha,

10, Three fiogeyr widbha,

1is Four Iingor widths (the band being open), equal to
number Te

s

05aniel @, Brinton, &
delphias Porter and Cootes,
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124 ¥ive finger widths (including the thumh,)

13, From the point of the right shoulder horigontally
aoross the body to the peeting of the tiva of the
thush and forelingsr of the extended left arm,

14, From the tip of the right elbow {the rilght am
belng bent and held horizontally, the hand toushe
iag the shoulder) horlzontally across the body o
the tip of the niddle finger of the loft ﬁﬁﬁﬂgil
the left ara aleo being extended horizontally,tt

Az man progressed in his world, bis nseds boosne more
than survival, and his wante turned to production and the
Lhings made by others. To avoid confusion and inaccureosy,
1t becane necessary to transfor his body measurements o
the materisls at hand, This transfer wes an important atep
in the establishment of shtondards in linesr seasure.

Bibliesl quotations show this trensfer to materials
wuch ag flax and reeds, Hgekiel 4033 records, "And he
o

shi me Shither, @ﬁ&;'@@ﬂ@&ﬁ;'ﬁh@ra vas o wan, whooe
Sppoarancs w&m like the appearange of brass, with o line of
flax in his hand, and & measuring reed: and he stood in the
gate,” Gzeklel 4015 relates, "And behold & wall on the oute
side of the house round sbout, and in the man's hand a
measuring reed of slx cubita long by the gubit snd & hand

breediis 9o he messured the breadth of the bullding, ona
reed, and the helght, one reed,"”+2

| 13, owen Dossey, "Naltumne Tunne Heasures,” Sgienae
X {S@@t@mwr 50, 1892) g e 194,

0« Wingten ¢

2ibig, Eing Jemes Vorsion (Philadelphiar John
OMPANY » Melyly P T6O,
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This transfer is agein suggested by Guennell in the
potablis ,
fhere is an explanation of the determinstion of the lemgth
of 8 rod,

hment of Anglosfaxon sixteenth contury meam

Stand at the door of & church on & lunday eand
vid sixteen men %o stop, tall ones and small ones,
ng they happen Lo poss out when the gervise ls Tloe
“ﬂ”é then make them put their left feet one bohind
the o her, and the length thus obtained shall be s
right and &mwﬁm& rod to messure and gurvey the land
wx h and the siziesenth part of it shall %ﬁ & right
auiul Toob.™

Prom this reference it 1s shown that an average of body

weasureneant was being brought Into doe,

The writer in discussing mid-nineteenth ¢entury ¢abin
construstion with his grandfather, W, M. Sooter, born 1859,
found thet his great-grandfather, M, £, Sooter, messured
with ome and two foot merks on an axe handle, The foob
w&ﬁkﬂ wore found by transferring & hand peasure, This
penaure’ s aceurasy was within one~elghth ineh, It was made
with handa flat and extended thumbs placed end to end,

pefore standsrds ﬁf;ﬁﬁﬂﬁmf@ﬁﬁﬁﬁ gan be properly 4lsge
cussed, there must be n definite understandl
the basie terms, such as unibe and stendards, According to
the Hational Dureau of Standards of the Unlted States Departe

¢ of some of

ment of Comm

'IW; 8 unit i@ & %Xﬁ@g %m%%,ﬁf; Q8 peanl
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in terms of which other values, gquantities, or magnitudes
are expressed, In general, it is Tized by precise definle
tion, and it is independent of sush physical conditions as
temperature and poslticon, Exscples are the yard snd the
meter, A standerd is not independent of physical conditions,
and is & true exasmple of the unit only under specified cone
dltions, For exanple, s meter standard would have a iength
of one meter when at a specified temperature and supported
in a certain mermer, If supportedin a different manner, it
géﬂi& be necessary to have it at a different temperature in
order to have & lengbh of ong mmﬁmr;ig

The early standards ef linear messure were undoubtedly
not very exset because they were often baged on parts of
the buman body or some other objest which veried in sise,
The Bibliesl dletionary esplaing that it ls often through
studles of these esyly mesgures that we find a clue to the

forees at work in sheping the soclal and economic develops
mant of a natione Through these metrologloal studies Infore
mation is frequently found that lsolder than any sueh infore
metlon found in llterature, For exanple, as sarly as 3,000
Bylyy during the era ol Gudea, the Dahylonians had dilsecarded
the more prismitive or natural systen of lineal measures and
had esgtabllished & rigidly scientific systen constructed on
& sexsgesimal mm%w

i

1Ay .5, Hetional Buresu of Standards, "Units and Systems
of Welghts and MHemsures, Letter Clroular LO6B1, (Vashingtons
Government Printing Offlce, 1842), pe 1.

Lnastings and 5elbi6, gpe Sibes Do 90Ts
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The inch wes ordginally a thumb's breadth, It waa
defined ag one~twelfth of & foot in the Reman duodecimsl
aywﬁﬁm*@ﬁ& it was Intreduced into England during Roman
oocupation, It later became a part of the Snglish systenm

of wg&gﬁ%& and ma&amr@&;xﬁ

Wyntt states that in 1324, Bdward II of Engd
ereced that three barley corns, round and dry, should be
equal to one inch, and that twelve &m&hﬁa should eqgusl one
foot LT

@hﬁ yard appears %o have had & double origin, One of
threse la the length of an Anglo-daxon gird or v.aﬁlwg and
the other is the length of & double eubit, There is an old
tradition, often stated as & fact, that Henry I deersed
that the yard should thoreafter be the distance from She
point of his nose to the end of his Shumb,t8

Gulich explains that the prineivle linsar m&a&ar&a’
used by the Gresks wers the foot, the ocubit, and the fathom,
The foot was not exeotly the same length in all parts of
Grecoe; consequently, there were three standards: the Aoge
inetan, the Olymple, and the Attle, By the last quarter
of the fifth century, Attic commerce was predominant in
&ll parts of Ureece, Thﬁ?ﬁf@f@; the Athenian standsrd

o

G

3*%1.% Kational Buresu of w‘%&%ﬁi&ﬁ&&g . ca:m, Pe 34

Weawin ¥, ¥yat, Comsen i
,aww_iﬁilwauk@a, Wigscnsin

g
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megsure was famillsr $o all Greeks, The Attle foot, as
deternined by wmeasurements of the cells of the Farthenon,
was 205,7 millineters or sbout 11,65 inchess a oubit
measured one and one~hnlf feebt; four cublts made s fathomg
and one hundred fathons, or gsix humdred feal, was equal to
& stadlon, The stadlon was the length of tne side of a
rage-sourse, and at Athens messured 532} Teet. 4 more Qome
plete teble of these memsuresents ls shown in Fipure 1*39

2 ddervlod (finger breadths) = 1 cardidos (knuckle).

2 il = | wakaary (palm).

4 malarrai = 16 Jacrilos = | mous (foot).

1} modes = 1 mqyvs (cubit),

4 moyes 6 wodes 1 dpyvea (fathom),

16} dpyvial = 100 gades = 1 wheédpor (plethrum).

6 w\efpa 600 modes 1 oradior.

30 gradia = | mapacayyys (parasang)
Plgure 1

Greek Messurenents

3% 1s found thet the subdivision of units of nessure-
aents ls closely assoclated with arithnetical systems of
numbers, 7The systems of messures, used in this eountry for
commersial and ﬁ@i@ﬂ&ifﬁﬁ w@@k; show aw%aaa ol the warious

wmmma Burte
(Hew Yorks Ap: &wtmmaﬁﬁn%ury 5@ X
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number systems asscolated with their origing and develops
menta, According to the Nationsl Puremu of Standards, the
binary subdivision hag come to us from the Hindusi the duow
declmal system of fractions descended from the Romanss the
deelmal systen was teken from the Chinese and Lgyptlans;

and the sexagesimel systen was derived from the ancient
Babylonisns,20
Las Ay Flscher states thet the linear measures in Sommon

use in this country at the time of the Hevolutlonary War
wore all of English origin, end thst they were in use in
England at that peried, Variations in these measures wore
guite common becnuse the

aysten of measures in Znglend wes
not itgell well establiched, The importance of exact measures
waa recognized by the Americen people in the dArticles of
Oonfederationy and agein in Avtiele Unes Seotlon Eight, of
the United States Gonstitutlony in which Congress was gdven
the @ﬁ%@? %o estavlish standards of messurement throughou
the Unlted States, The first setlon talken by Congreas waa
in 1799, when an aet was paseed whieh provided for inspece
truments used In ascertalning the duties on
imports, with standerds to be
publie expenae, iHowever, since mo standards had been adopted,

provided by each collisctor atd

this legislation wes net put into operstlon wntil nearly
thirty-iive yoars after its poscage.
In 1830, Gongreas asked the Secretary of the Treasury

o

“W45, National Suresu of Standards, go. Gites e 9
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to make & compearison of welghts and messures belng uvsed
at the principle custon houses, As was expested, many
variations were found, and the Tresasury Departnent took
iomediate aﬁﬁﬁé to estabvliish wunifornity, 4 thirtye-six
ineh yard was adoptod, this belng ﬁﬁa'wy&ﬁﬁ between the
twenty-geventh and the sixbty-third inches of & certeln
elehty~two inch bar, This bar was supposed to be Ldentieal
with the English standard st 629F; however, it had never
been direetly compaved with 1t,7%

In 1836, Congress passed the Tollowing resclutions

Aeoolved by the Senabte and House of ﬂWyw@a@mﬁam
tives of the Unlted States of America in Congress
assenbled, that the Geeretary of the Treasury bLe,
and he hﬁrﬁﬁy iy directed to cause a gomplete seb
of all the welghis and meapured adopted ap standards,
and now either made oy in progress of manufacture,
for the use of the several custon houses, and for
other purposes, o he delivered to the Governor of
oach State in the Uniong or guch person as he ney
appoint, for the use of the States respectively, to
the snd thet an uniform standard of welghte and
’mﬁm@urﬁg may be establlished thyoughout the United
atea, 2

The use of the met
legelized by a law ﬁﬁﬁﬁﬁﬁ in 1%&&, whieh &aﬁ&hﬁ%&hﬁ&%ﬁﬁ

Q&ﬁﬁé* J@y&?@ﬁ@ﬂﬁ af Gﬁmﬁar@a amﬁ hﬁ%@w, &ﬁ&rﬁaa hy
o wwhm%%m’{ hegl G TR : = BRI W e

»ic syasbtenm in the United States woa
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This setlon 414 not in any way alter the walves of the

sustomary weighte and messures, IS simply fixed them in
torms of standards that representod the highest develope
ment of metrelogy,2d

fgeent luws showing how the bureau wns estadlished with
the Departwent ol Commeroe are listed in the fﬁii@wig& atatow
mentus

In 1901, an act of Uongress desiznated that the Crfice
of Standard Welghts and Measures should thereafter be known
65 the Netlonal Buresu of Standardsy and that 1t should roe
maln under the &uéayviﬁgﬁﬁ,@f the Treamuy Department,®5 In
190%, the Vational DPuree

U of Ghanderds was trenasferved fron
‘the Treasury Department to the Departpent of Comperse and
Labor, 26 In 1913, the Departmant of Conmerce and Lebor was
divided inte two ﬁ@@%?ﬁﬁﬁﬂt%i and the Hatlonal Dureau of
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stendards repained under the ausgpices of the Depertment of

Connerce bg?

The basic linear measures used by the Unlted States
today ave the same asz those used by several other nationhs.

The Hational Duresu of Standards furnished the writer
with the Tollowing dotas

The primery standard of length in the Unlted
“tates is the United States Prototype Heter 27, a
platinune-iridiug line standard having an S-shaped
eross seotion, The lengbh of this bar, which s
deposited at the Hatlonal Purean of sStandards in
Ugahingbon, is known in terus of the Internatlonnl
Prototype meter which ls deposited at the Internatlonal
Furesu of Welghts and Heasures abt Sevies, near Fards,
France,

4 supplepentary definition of the meter in terms
of the wave length of light was adopted provisionally
by the Seventh General (Intermaticnpl) Conferemce on
Welghts and Measures in 1927, Ascording to this
definition the relation for red sadmium lightewaves
under specified sondltions of temperature, pressure,
and humidity, is

1 meber = 1 555 164,13 wave lengths.

- From thilps relation the wave length of the red
radiation from cadmlium, under standard conditlions of

temperature, prgasure, and hunidity, i found to be
6438,4696 x 107! millimeters,

PORTER LIBRARY
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From this relation it follows thet
1 yerd ® 0,9145018 meter (approz,)
and 1 inch & 25,4000508 millipeter "

For industrial purposes s relation between the yard
and the meter has been adopted by the Amordcan itane
dards Assooinbion {&;aﬁégﬁg DA L 1e19353) ¢ and by aindlar
?vﬁ%&%ﬁ&%i@mﬁ in 15 otheyr sountries, Thils relation
is

1 inoh = 25.4 miliimeters (oxaetly)
from which 1 yard € 00,9144 peter "

The adopbion of this relatlon by industry, for
use in making converslons between inches and millie
meuers, 4id not change the offielal definision of
ihe yard or of the meter, Its lewsl adeption in the
United States and in Grest Briteln would be o desire
able step in the direetiom ¢f intermationel unifope
uity in preclelon longth measurements,

The Hatlonal Bureau of Standards tests sbane
dards of lengbh Ingluding yerd, bers, netor bars,
migcellaneoua precision line atandards, steel tapes,
invar geodetlc bapes, preclsion gage %iaﬂk@; nigro-
meters, and 1imit gagess It also mensures the linear
dimenslons of misgolloneous apparabus such &3 DEne-

tratlion needles, cement sieves, and heomagytometer
chambers, Tests are made in accordance with teghe
foe schedules, soplss of whioh may be obbeined by

applisation to the Buresu,

_ The Puresu does not test carpenter's rules,
msohinist's seeles, draftsuan's seales, and the Like,
Sueh apparetus, 1f test is required, ehould be sube
mitted %o %ga%@ or local welghta 00 BESEIea
offlelale,~~ AT
The writer, in & coniferense with Jolm ¥, Ellis of the
Missourd State Department of Agriculiture, found that the

hte and neasures is & part of the Department

division of wely

2By .5, Heblonal Iupean of Standards, "stendards of
Lergth, kaoss, and Time," Letter Ciroular L0230 (Washingboni
Government Frinting Offlce, 1940), pp. 12



13

3

of agrieulture in Hisecourd. ‘here are o few chechks made on
the welghts In various misiness plages, but no provisions
are made Ioy ﬁh@ﬁ§i'ﬁ,ﬂﬁ linesy meagures as dealt with in
wa@&w&ﬁk.

As listed by %h@ Hational Burssu of obtandards in ¥aghe

Ingtong D40,y the table of metrie linear measurs is as fole
loway

10 millimeters (om) = 1 centimeter {on)
10 centimeters & 1 decimeter (dn) = 100 nillimeters

10 deeclimetors s 1 ﬁ@%ﬁ@ {m} w 1 000 pillimoters
10 meters & 1 dekeme { dim)

10 dekamoters =3 hectcmeter (hm) = 100 meters
10 hectoneters 2 1 kilometer (km) = 1 000 meters®?

The table of customary lineay measure used in the United

dtates i as follovst

iz i.zzzmmz% {in. = % foub ffé%
; v o yard
& 1 rod irg} pole, or pergh l@
My e s 1 furleng zﬁam} ® 200 ydag, ®
E fﬁ%ﬁ&ﬁ%ﬁ e 1 statuts mile {mi) % 1 ?&Q b
3 miles =

the writer foupd that the Gtyptlans mede extremely fine fupe
niture, In one emample, over 45,000 plesss of inlay were
uged iﬁ.ﬁhﬁ degoration of a ﬁﬁﬁ@ﬁﬁ plece of fu@miﬁﬁ@a*31

”@b*wg Hational uresu of Standards, “"Ceneral Teble of
Welghts and Measures,” Letter Clreuler Li6as (vashingtons

Government Frinting &ff&ﬁ&, dareh 25, 1942 )y pe 5¢

}QW AGes De P4

ﬁlﬁ@w&ﬁﬁ Sarter,

xj{fﬁ», XII,
(Lﬁﬁ&@ﬁz Gassell and ;




t$ian cabined

Vilkinson explains that the serly Esy
mokers consbructed ehalirs, obbtemane, boxes, tables, sofas,
and other pleces of furniture which were nesr perfestion,
They had developed the art of applying two planks topether
3%y OF

in the same plane, by meana of broad pins, or bongu

hard woods and they also made éﬁ?&%&&l@;ﬁﬁ

Many of the ocoupations of the Zgyptisns are portrayed
on the walls of the tombs at Thebes. Uarpenters and eabe
inet makers comprised & larpe olass of workmen, snd thelpr
works form one of the most importent subjests in the painte
ings, which represent the trades of the Epy %1aM$,§3

Along with the earpenters were mentioned the makers of
soffing, the coopers, and the wheelwrights, This subdlyie
slon of one claas of artisisns shows that they hed systeme
atleally adopted the speelalization of trade,

The ususl tools of the carpenter were the adze, BEG,
handsaw, chisels, drill, and two sorts of planes, One plane
resombled & ehisel snd the other was apparently of stone
acting as a ragsp on the surfecs of the weod, wh&«ﬁ wan alfbere

wards polished Ty a smooth instrument, probably alse of
stone, These, with the ruler, plummet, and right angle, a
leath<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>