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PREFACE 

Several years o., the iter,. whil teoohing sevonth grade o.rith

tic:., noted 'the inability of the pupil to grasp the abstract meaning 

of' such terms as volwr.e. area., ete.,. o.s used in abstract problems, and 

an inabili t'IJ to relat these or to get any ide of what~ say• the area 

of a plnne figure 

reaching high school 

t ., Th, n.ot d a.lso that these same pupils• upon 

d beginning t<> peoializ in portieular trade 

rk. experienced ditt'culty in applying ahstra.ot m.a.thema.tiea to pr 

tioal solutions or 1n working out pra.otioal problems in ewryda.:y math• 

tics as applied to their resp oti-ve trades. 

In oaating About for a me s of r edy., the v.:riuir tried the se 

of us-ing prao-tioal laboratory ork1 nnmely • that studon.t. \'Vhen ing 

taught the aning o:r volume. ar a, and other terms, actually ·rorks with 

the figures whos wl he is finding,. and sees that the voluroo of 

figw:"e moans the spaoe it eontaina. ~he problems si d in this- l b

oratory eours a.re not abstract:, but are eleeted with a desire. to I!lak.e 

praotical e:.pplioation ~ the tl:lamaties upon the trade-a-.. 

There ar&,p ver, fl textbooks :w.ila.ble '1'hioh · re those prao .. 

tioal applications in probl or which relate abstraot :problems diract.-

l y to the praetica.l work in whioh., art r all. they 'Will be iaad.. It 

was the writer' s ide ~ there.fore.to ma.ht oo:npilation of somo f 

problems ic-h oould be used to o.oltleve the above purposos i to teaoh 

JllEl.thematios tlia.t does not end in the ela:sff'oom but extnnds into the 

branch s of industry and bus as in hiol1 t ey will aotually be us d 

Such compilation is:t of' necessity. a long ts.ale and one Vlhioh Tr.ill -never 

really be completed. Real ork i~ rapidly being carried on in the prep-

tion of such text. and teaching 1DOtho _ as r hero montio d .. 
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The writer hopos hi n 11 contribution :y • d the development ot thia 

study .. 

The writer wishes to acknowledge hi grat £ul appreciation of the 

help snd guidai.oo extended him by u. A. Ir..mtington and lc"rad He1-sler-. 

He wishes further to extend his ppreciation to the Library Staff of" 

Oklahona AgTioultura.l and chanieal Colleg o.nd the vocational teacher 

and tradesmen who haw boon so very kind and gracious in validating the 

probleltl4 pertaining to the vario trades. 

G,.. J . 
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lnTRODUCTlO t 

Tim PLA.C'ES OF PR AC TI CAL PROBLL1 ~ I N TRA.ClI!NG RELATED MAT !A.TICS 

The writer baa, for aewra.l years., noted do.fioianey in math-

ematic.s of atudent$ who ha gone through the regular abstract eourse 

in high ehool nath tica now gi • Such tudents., ven those who 

ha had all tho :thamatinf.l of.fer.din the high school. have trouble 

pplying mathematics out on the job. :thematic to them has been an 

:tm.pra.ctioe.1, bl okboard proposition who e val or into.reat .. if arr::r, 

has and&d n the student loaves th.$ olaaaroom. This situation ia 

qui serious. oompanie a.re f oroed to hold GWning c.las es., 

part ot which are de up o:f ola es in praotioe.l tho tica -

t:o tea.oh G!llPloyees ma:the:matics related to their trade or wrk. In JIIUlY 

industries., it i becoming nece&sary for rather old men and wa n to 

take these ooura s in order to be eligible for a.d'vanoement in their 

chosen line. 

'What is the arumer to this problem? The trade ole.s.se · ntioned 

bove ha:ve 

who :ve had these practical cour.se.e an lmost invariably ready for 

further e.dwneement and do ad oe beoa.uac of th& better grasp on their 

trade an understanding of praotio 1 math tics gives them. The ques.-

tion. then. is not how to do this. It is. rather, why 1 the practical 

side ar theinaties n&glected in educating people? ~tioa cle..sses 

l 

a taught in ao d.omio high aohools - and moat or tM popul tion today 

is educated in ae demio ther than trade schools -- a.r ·,, s rule, 

dry and unintoreeti.ng. They mk:o no praetical application o:f themat-
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ic as the student t know it hen he re a the outside world.. th.-

tics it is there taught resol s itself into a proposition of drill, 

drill, drill on o.bst ct theor und probl iohl'!UUlY studenta o lda 

understand and in which t are intereated ~ I.f the student cannot r le& 

b:ilnself int r sted in th.at soionee which is to be his in tool in trade 

or in business, h handicap hhlsolf that much mol"e at the tnrt.. Ir 

th teacher in high school o help the student lea.rn practie l., r lat.. 

ed mathe tic and be-come interested in it, he has helped the student 

o notch high r in hi dri:w toward sucoe.s • To do this, rum& r, 

considerable portions of the pl"esent cour es in :mathematic cannot be 

used. tics should be taught ore from a practical standpoint 

rather than theo:r: tical tandpoint. The tradit.ional thods ·or work

ing problelllS in ioh the tuwmt i gi ill a.11 conditions and theorems 

r ady• de should b lter d to give tho student praotioal experience 

in discovering conditions f.\?ld intorprt>ting them. Onoe he imdorst ds 

tho real~ of oo n propo ition as ho will us it on th job., 

will be ble to re son fr that to other co luaions, nnd w.Ul va 

ma.etered mu.eh mor kuo dgc fr little praotic l :math tic than 

1w could !');>on groat 1 of theor tie 1., tl..bstr ot nathama-ties. 

THE METHOD OFT ACB!EG RELATED Y..ATIIEllATICSt 

To e.co-om;plish tho end above st ted., we mu.st have n treatment 

~ ma.thematic irdrl.oh t aohes the practical side... i'hi.s treatment 

presupposes that we have a no teria.l., written f'roln a. pra.ctio 1 stand-

point both in di oussion and in ·actual praotisiiJ problems . Pr-obl®iS and 

dise-usaio which might b used iu thi so. of course 8.l'$- g1:ven in the 

body o-r this thesis; but tho list is, necessarily., _not complete and ·11 



e.dmit or much expansion and speoializ tion in difi'orent occupational 

fields. Problems are here compiled for the ~i al field of woodwork, 

Ll9tal ork and electricity, including fundamentals of practical math-

ema.ties n d d in the e field as Gll s more advanced matoria.1. It 

hould be remembered., how ver, that the average mathematics teacher i 

not qualified to teaoh related trade subjects the elves. The related 

ma.thoma.tics toa.eher is expect d to teach his pupil.s the mathematic they 

will neo to know in their respeotive lines of life ork. 

This terial should bo taught more from. a laboratory st dpoint 

to tee.oh &elected, let the student then atta.ok them in a sort 0£ 'lab-

ors:tory • setting and discover the oondi tions rhieh hold in the propo it .. 

ion t hand, and re.aacin out., with judicio s osistanee from th inatruc-

tor, the s of solution for the problems. 

tot it be fully understood, however, that abstrn.ct proble Yli.11 b 

of little or no value in a course in :them. tics taught fl-om the labor-

tory or actual experi~nco s:t dpoint. <Tot only the thod of teaching, 

but the situations t utht., should practical and related directly to 

ftmdamonta.l exporio.nce. esent t xt y be used., but the instruetor / 

should supply sui'f'icient eoncreta laboratory practige to mnke sur that 

the student really learns the ne~d d essentials rather than secures a 

huy., fleeting notion o:f' the materi l gono over. Student interest in the 

subject being t ught should bo maintained through problem the student 

is able to work himself', while keeping suff'icient:l.y w1 thin bounds to a.-

sur tho le min of all the really: no ed f\mdarn.entals. This a.ssur d• 

the sucoese of the plan is se-0uredJ for, if the student i really intor-

ested in his ork., he will learn; if h l ms., his knov1ledge is permnn-



ent -.nd practical and 11'111 stay with him 1n usable form throughout 

hia lit • that 1.a. attor all~ the purpo · of this study. 

4 



C II 

U ,1.U ,tn.lAl...r.1..&...n.LA> OF ARIT'.RUETIC 

Arithmetic, t moat c nly us d of the mat t1cal scienc , 

1s fined as that branch or mathe tics which has for its ~ola or 

language bic numbers., aac 1234667890. Using the numerals, r.epre-

st1ntatione of quantity, ei~ • time,. and ao on 

opsra.t1ons my be performed on theme rep aentatio in order to &jlmbol-

ize e.rit ti.cally actual working oonditio of a probl Theso opera-
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tions fall undor four heading J (1) Addition (2) Subtraction (3) Multipll .. 

cation and (4) Division. These four operations or multiples or eombina-

tio of th m ke up arithmetic .. The following information and practical 

exerciees ar rec, nded for revi purpos only .. since one needs a 

, ele rer under-standing of those .f'undalnental.s • 

ADDI TIO 

Addition is the proeea of uniting two or more numbers repre ent-

ing group& of objects of the same kind .. Th nUI:tbers (or things) to be 

dded are called ddende. he number ( or group) obtained by dding two 

or r numbers i called the sum and represent oM larg - oup of 

si."nil objects,. the quantity of "Which i equal to that of t h eomponent 

r;roups . The symbol + i tho · ign of addition and is oallad "plus • 

llluatrati problem., 

Add the following mmi.bel'S: 609. 24 and 15. 

Solution 009 ) 
24 ) -- Addend.B 
15 ) 

m )-s 



Illue.trative problems in addition: 

1. 54 !. ~59 3. 4598 
49 907 345 
lQ 113 1027 
90 549 3 
34 238 112 
21 620 2119 

8-. Add the following numbers t 
Nine thousand eight hundred and twenty-four. 
Six hundred and thirty eight. 
Fourteen thousand two hundred and two. 
Twenty-five thousand. 
Fifty-five. 

G. Add the f'ollowing numb&rst 
One thousand. nine hundred thirty seven. 
!hree hundred and forty-eight. 
inety-sewn. 

one thousand nine hundred and eighteen. 

4. 35876 
53' 

8945 
83902 

108 
2437 

? • ihat i-s the sum of 604 and Sewn hundred and twenty-eight. 

8. The monthly output or shop manuf cturing eaatings was as 
:follows, January_., S_.,509J February., 9,765; oh, 6,564; 
April_., 11.8761 , 15,6721 June 15,300. fue.t as the total 
output during tho six montha? 

9. In problem e, what we. the output during the first three 
months? During the last three? 

10. A boy works Z 2/3 hours on one job., l S/4 on another, and 2 
5/12 hours on a third. 'What is the total time he orked in 
hours? 

11. Add the follow:i.ng numberer 23.54, .ooa. S9. 4, 2.oa, 920.005. 

12. Add the follcwing ntmibE'Jnn thirteen and one-tenth_., .f'iw hllll
dred thirty aud twenty-three hundredths. f'ive--tho.usandths. 
eight hundred and twenty-three thousandtha, five hundred anc1 

aevanty. 

14. Add the t'ollowing numbersa One and one-sixth., four-s ventha., 
thirteen and three-eighths,. 

6 



13. 1324.50 
34. 812 

l • 34.987 
1 . 008 

16. . 9418 
. 5580 

16. A piec of l'lOOd 3 1/1 inches thick waa. plfmed down to 3 

l/8 inches t hick. n.t thiolmea of the board was r ? 

17. A block of ateel 3 . 0625 inche thick is out dawn to a thick-

nesa 0£ 2 . 9S15 inches. t thickness of the met 1 is re-

movedt 

18. An electric light meter r giateras a., 768 tt-houn at one 

reading.· md 9. 210 at the next reading; haw many -.tt-houra 

of electricity re used by the customer bGtw en reaclings? 

IIULTIPLICATIO 

tiplication is a process of taking o of two given number 

as ~ times as th re are uni ts 1n the oth&r number. The number 

which is multipli or increased is called the multiplicand. Th mu1-

tiplie1; is the number by mioh the multiplicand i;s nultiplied. !he 

Nsultant number is called the product. t'he sign ot multiplication 1 

and is o lled "-ti.me n • 

Problama illu trating mul.tipU.cationt 

ltip:ty 125 bys. 

Solution, 125 
8 

lll<IS' 

Problana on multiplicationJ 

l . Multiply 866 'by 21. 

----
multiplicand 
mul tipU.er 
product 

2 . lrtultipl y 1565 by 623. 

7 

3. Mtatipl y 467 by 12 1/2. ltiply 107 times 3060. 

5 . Multiply 3 1/ 2 by 6/1&. 



SUDTRACTIO 

Tho operation of subtr ction is do!'ined as the process or tak-

one number tram another number or taking y munber or things frozn 

a group of similar thing•. The number which is subtracted is oruled 

the 11subtrahend" and the number :t"rom ffllioh it is taken is call d the 

"minuend". The re lting number or quantity o£ things is called the 

"remainder or "dif'.fer-ence,,.. !be sign (-) • called "minus"* written 

between two numbers indicated subtraction. 

Illustration of aubtra.ctiont 

Subtract 8-3 tr 129. 

Solutions. 129 - minuend 
83 - subtrahend 
~ - difference or remainder 

Problems in subtraction: 

1. From 162 take 149'. 

a. Subtract 1729 tr 2804. 

3 . Fr one thousand two hundred1 subtract thre hundred end 

rorty-eight. Fr'ool the r ·nder take f1ve hundred and -two. 

4. Subtract 7/11 fr 2/~. 

s. s 3/4 - 1 s/a. 

6. 9 3/5 - 6 7/10, 

8. Subtract 8,875 tr 10.376. 

9, Subtra.ot 17 3/4 fra 213 7/8, 

10. 21 l/4 
- 17 i,/4 

u. 12 5/8 
- 9 s/4 

12. 9 5/6 
- 4 llf12 

8 



• At 305 5/8 potmds per mile. 'What is the weight or 18 3/4 

miles of copper wire? 

1. Eight equal distances of 3. 875 inches each are marked o£f, 

end to end on a piece of work. iThe.t i the total di.stance 

marked off 

8. '?hree men, A, ll, and e, bought boat for 300.00. A pa1 

35% of the co~, B id 44%., and C 21%. How much mrmsy did 

ea.oh man -pay out? 

9-. The diagonal of a a.quare i very nearl y l 5/12 the length 

or one si • Find th diagonal when one side is 12 inches . 

10. In Chicago~ a bricklayer received 72i cents an ho-ur. Rem 

lilUch 111Quld a rec ive in a year if he worked 225 de.ye of 

eight hour each? 

ll. The eireumfe.renc& or a oirel.e is very n rly 355/113 times 

the diameter. t ia the oirolml.f'enmc 0£ e. oircle whose 

di.a.meter i 13 1/2 inches? 

DIVISION 

DiVision is the reverse of multiplio tion. lt is the method 

of f'inding, how ma.n.y ti a one number is contained in another m.unber. 

4.rhe numb r which is to be divided is called the d1Vidend and 

the number which does the di"Viding is called the divisor. The ~ 

sult obtained is called the quotient . If the di visor goes an un

even number of timea into the divident the part left over 1s called 

the remainder. 

The symbol of di vi ion ie + and is o lled divided by. 



EDllllPl& of diviaioni 

Pro bl 

Divide 18 by "I, 

Solution: 
2 - Quotient 

Divisor - 'l ..,..) .... 1 .. §!""". - Dividend· 

on di-vision, 

1 . Divide S 5/8 by 3. 

2. Divide 5 by 2. 

3 . Divide 3.1257 by 1. 5 .. 

4. Divide, 14. 56 by 4. 

5 Di v.Lde 2805 by 2.34. 

s. i'Vide 3. 987 by' s.2. 

1.. Di vicle 192. 4/5 by s. 

a. M v1de 418 by 3 1/2. 

- 14-
4 - Remainder. 

9. In the dralling o.t a hoUB ,. 1/8'* in the picture represents 

l ft. in the actual hous • Find th,e dimensions 0£ the ro 

that measure a:s follawa 1 2t inohe by 2 7 /s inoha ; li in

cbea by 1 3/4 ineheaJ 1 3/16 by 1 7/16 inehuJ ll/16 by 13/16. 

10. now ma:rzy' bolt ~an be obtai ned from a bar o£ steel 1 3/8 

feet in length. it each bolt requi . s a piece 3 15/16 1nch 

long? 

11. R ~ board 5/8 1n. thick can bo &tacked under a beneh 

40 inch s hi,gh? 

12. A s o.ol contains 3? .8 pounds or copper '\'tire. n ma.113' 

coils we1ghillg 4 . 725 pounds ea.ch ean be DBa& from. the wir 

( 
I 

10 



13. A pull y makes .,044 revolutions per minute. 11 many 

r voluti0ll$ doe it ch second? 

14. A board 5 feet 2 inches long is to be out in th& middl • 

twill the 1ength or ea-ch piec 

15. A shipping box is rt inches lang_. 43 inohes 'Yrl:de., tmd SS 

1nches high. Find th~ dimen io of the box in f It 

in inches . 

'.!!ABLES OF 

In common praotio ~ oertain equival nta are neo.eas&ry It i, 

however., not practioal to · ri&e these. They are.,. therefor gi n 

in table form., such a y be f'o-und in f1JJ:3 trad hmldbook,. 

12 inch (in. or •) : 1 foot (ft. or ' ) 

3 ffJ t : l yvd (yd) 

5i yarde ot l6f! ~ t : l rod (rd.) 

320 r • or 5280 f'eet • 1 mile (mi. ) 

7. 92 inch.ea • l link • 

. 25 linka • l rod 

4 rods cl chain 

80 chains • l mil • 

Circular Meaaurre 

60 eee di (tt) • 1 minute ( •) 

60 minutes ( •) :: l degree (O) 

90 degrees (O) : l right a;ngle 

• l oircumfereno 

11 



144 sq .· inches (sq. i.n. ) :: l . q. foot (sq. tt. ) 

9 . quo.re :feet (sq .. ft.) • l quar yard (aq. yd. ) 

: 1 quaro rod ( q. rd. ) 

160 Sqwu"le rod.tJ C 1 

:l,. 728 eubio incha ( eu.. 1n. ) 

.2.1 cubic feet ( eu.. ft . ) 

128 cub1o feet 

• 
... .. 
• 

1 oubio foot • 

l cubic yard (cu. yd.) 

1 eord (cd~) 

~Veuure 

2 pints (pt. ) • l quart {1t. ) 

• 1 {pk. ) 8 quarts 

• pecb : 1 bushel (bu •. ) 

Liquid sure 

4 fill.a (gi.) : l pint (pt. ) 

2 pints : 1 quart {qt .. ) 

4 quarts : l gtUlon (gal. } 

Zli ga.llona • 1 barrel (bbl . ) 

Avordupois, eight 

16 drama • l ounce Cos) 

16 oauoea • l pound {lb.) 

100 pound.a = 1 hundre ight (owe.) 

2000 pounda = 1 ton (T. ) 

60 second.a ( ec) • l mun.lite (mi.n.) 

12 
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52 WO$~. '\ 

12 ett1E"..n®r m<:m.tha} • l. yew:- (:;;rr, •. } 
365 dnys ) 

the 



d. 

l dQS,e>ll 

1 t~Ot';:$ 

l s.cort:;; 

l quire 

l ream 

l :m:tle 

1 hnnd 

Pi 

·!e 

-.., 
... -

3.141G 

14 
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-~o followi~ proble.me lm:va 'hel:P-1l take21 fron the v£O:-k ot {,\) 

cwpe-nten, (b) bridge l.milders-$ (o) oaimtat. m.nkore:i'- (d) retail 

l~~n •. {e) b~ builde.rss (f) £1:n-ait.'l.tro F:illlll'd'e.ctir(lr>e:, and 

(g) mll uorkerg; ~d all 11&.'"t~ be011 1."111idatod. lJ'f treit»~1 in each 

.field. Tlwy represent the vari-0us t~>po: -of ln'Obleit:m i"ae$d by tl1Effl$. 

wor~. 

15 

5:h~se related :prools:.-a.s in woo<.fflm"k aoa.l w-1 th la'bor eosta., the 

:man.StU"ii.1e,, a:.."ld. the oost of l1un.ber r.ua .euJ!Jtom.:rily :aold. 'fk.>ot11 or 

lumber~·- is :r~sti~-Ei.d by thta boe.t-d f;oot awxl so,ld tW the thou.mi.nd boo.rd 

f&e't.; er ti. Certttl u ·h;ypee or ltri'J.lie:P';t; troch an ls.·tl\G1t whieh are aolu. by 

tho bundle or 100s or in.oldint.,:, whid1 is s~d by th~ £0.o;t,$ u.e not 

mca$.ll'ed i.t"l ~d r.t .. 
A 001.lrd foot :t-s a pieol;) or lmod :aon.ta:tuin.g 144 O~lbie :b.1el1ee. 

T1J:Q.t is.,. it is e. piec0 oi' ~rd l2 im;htl$. ,sq~ a;1.1cl ·Ci'.llG :blclt thiok. 

A l"'-lle tor S.e()v.l~i:ng t-ht::i ~ib(}r- or· boo.rd fet:,'b in n plroik i-11 ae foll c-;,a = 

lm:tltip1y th-Ii;) ·t,hiokn.0ss in mehos11 hy tha i'.f:tdtlt i.tt fee-t., ~-d. rrn.rltipl;yr 

the prod'tW'b 'lr.f t.he lenf,,:;tll ir1 i"oet.., 

~"1£,lle ;prob!enu 

li. 1)oard 't18ed m O:-OU.$triACtio.:1 ".!IDl"-k u 2 i!rlehe$ thick# 18 .in-che-s· 

wido W2d 8 f'eot long. Y.l}w.·i:i i& the-· ;S;izr) oi" t~ ple.lll:: in 'board f'-ee-t:r 

n1u~ti"!Te: pr:ohlem,$ in l'f:oodwork: 

1. llo'F.W ::ml'.IY board £()Gt are in .a ,tiek bi' lt-'!aber ono :t:n.oh ·th.lok,, 

fifteen in.eh.es vd(te a:0.d eic}iteen :i.nohes long? 



2. How~ feet of eypl"ess will it take to build circular 

trl.lo with 6 toot radius and 26 feet higp.? 'fhG etook is li inch-

thiok. te in cutting flor~ o.n ~ £or match-

itlg. 1 

S A.t $38.50 per • how nmch 11 it eo t for the ceiling of 

a e ., that i 9 :feet 'Wide and 31 feet 6 inch long, and whose 

ri.n is 4 feet"? Add t for tohing. 

ghe to lay a board walk outaid e. city block that 

i 300 feet aqtllU'e,. ua s 2 inch by G inch boa.rda 12 f et long 

tor 'the -1k and 2 inch by 4 inch ~da laid lengthwise under the 

1k for th& suppom or which 'tllere a.re three for thtl dbh of the 

lk. Each board is .fastened down with six 80d spike • (Thirty 

apikes in pound._ at 3j, cent per po • ) How much will 1 t coat 

lk at 38. 00 per ., llowing $42. 35 £or labor? 

5. IiQw I!lB.TIY board f et 0£ so1id sheeting is nooes.sary to e.over 

a gable end roof' if' the sp · d of the :raf'ter o.t the is 28 feet 

ere. 

6. If it cost IO cents a oubic foot to complete e. hOUS$., what 

-will a building 2-8 teGt wide, 26 .feet long,. 12 te t to the e., 

a hl -end roof that rises 12 feet ·above th :vcs eost? 

? . '1th no allawanc for -~ ......... how :mney feet ot lumber, board 

metLSUJ-e., will it take t:o l!llk& w.terin.g trough 18 .teet long. 2.: 

p., outside sur ?Its. 111'1 th l"lllilber 

1.. E. A. Hardy• fype Problmns For Us In Te ching the.matica t 
b-adea and indu.strial Education Students, pp . l ., 2 . 

18 



l'h inches thick? 

8 , dth of shingles being four inc. and t 

sh.ingloe being laid 4 inohes to he wo t1 er II liow m ny will b 

&<i to co-ror oni square (100 aq .. feet) of roof? Row~ if they 

er le.id 4i inches to the 

9. lim'r Jll!'.Ul;'f feet o£ siding ~ neeessa.! for this house, sup-

po i-t to be 28' :r.32 1 x 18' high. the aiding ing 5tt 1fi and 

s by gable. or door 

10. If " · puts on a •loping root. ea.oh slope being M' x 181 

Will the llhinglea oat at ..,4. 75 por 1000. allam..ng to 125 

aq. £ et 1000 ehingles? 

ll. A man wrmts to build o. house. Re · els the i'ollcwing bill 

't t. 
/ . 1/'A "'J.3 

s llSi 3 pd.eces. 611 X a•. 16' lon&• 192 board t. 

4 piecee.,. 6 X S"> 14' long ? boa.rd feet. 

-6 pieces, 61t X 8" • 12 ·• long. ? oo.rd feet. 

1 piece. 2" % .... 14' long 

1 piece. ftt X 9'f, 8' long 

12. Joints, 

30 piec •• 2" x 9•, 18' 1Qrl6• T boazd feet 

18 pieces., 2" X 8" • 12' l ong. T ;'boa.rd. feei; 

13 ~es. 2"' X 8 • 6' long. t board f'eet 

?B p1eoes. 2 X 811~ l&' lang. ? iboerd fee-t 

27 pieces. ztt x 8", 13t long. t boa.rd feet 

21 pi oes. 211 X 68 11 16' long. 1 board f: t 

17 



13. Studding, c,to. 

-5 pieces. 2" x 6", 14' long. 

100 pie¢ s,. 3tt X 4"• 14' long. 

S5 pieces. 211 x 4",. 10' long. 

25 pi ... ,g• .x , • 18' 1 ,. 

45 piece•• 2 x a•. 12• long._ 

60 pieces,. 2" x 49 ,, s• lQng. 

50 p..lece , 2:n x "• 14' long. 

40 piecea. 2• x 6",, 18' lQD,g. 

Bridging, to 

oof sheating, .to. 

T boa.rd feet 

1 board feet 

1 boar'd f~ 

t board!"; t 

t boa.rd feet 

t board feet 

' board f< 

T board teet 

1?6 board feet 

875 'beard feet 

14. i'he t<rl:a1 of prob 

will this lumber eoat «t $19. 

hould be 1841 board te&t. 

v. 

18 

l 'i'he also , 2000 1"t B. aiding 8 • per • • 1950 .tt. 

o£ flaring 22 , 126 o£ looring for the poro:h per • 1500 

ah'ingle tor the gables, 4. 26 (per thousand)• 6200 shingl s for 

root a.so per thouaand. :t W.Ul material cost 

15. Re al needs 28 foundation post - 30/ each; ter table , 

ag cost of *5. 50 eacll, bar • , cb.imnsy and plastering, .oo; 

pe.inting, $146; tinwork, J15. 50, the k of our oa.rpenters !'or thirty 

days $3 per day. tis the total oost of ths$e i ? 

16. A building 1a 36 rt. Wi • p~tch o:r the roof is i and 

the ratters proj ot 15:ft. IIow ma:n:y shingles laid 4t/i' to the ther a.re 

require if the ridgopole is oo• 1~. 

17. , ch rise in cer-vain ,stair ia 7 s/32 high. and there are 

fifteen rla-ers. t i the total rise or the stair 
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.of 

19. 

24 .• 

cost or 



:nu.eh 

"frill 

1 top 
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37 A cylinder 2 inch& 'by 6 inc .. ia t be covered wit.h 

Find the suremonta o.r neer nee.es to oamr the cyli ar. 

used 1n ~ a medicine 

. i., 10;,. l sheet o.~ ti.m. fOJ" 

back., 2.0/; 4 ing. 12;;., 2 ' pron., Sjl;. 2 t 2" head · sing., 7¢; 3 ' 

uld et, l door., 00/: 1 bevel .d pl.a.to t, morror. $1. lOJ hinge Gd 

catch 2~; L bor 4 hotU"8 e.t 40¢ per hour, . t ;t 1.-.ho eo&t ot the 

oaae? 

39~ A kitchen cabinet is to buil:t. It is to contain panel• 

follc,V, 1 4 t'O• 1/4• X 10" J 4 C l/4 X 10 ·114• X 10 J 5 po l/411 X 7• S 

10". 1km" mneh W:111 this stoek cost at . 05 per f'oot? 

40. Th6re OX$ 20 stile of' the .foll~ s-i.c.es use-d in the eon

s:tructiont 4 po. 5/1tt x 2 1/ztt x 40 .t 4 pc .. 3/4D x 2 1/2" x 31".t 4 pc . 

3/4" X 2tf :X 10 1/4" !, 4 po. 3/4" :C 211 X 2 ff}, • !>O• 3/411 :X: 2 X 19 1/2" • 
Uow fe t of ite, pine are in t' se tiles? 

41 . table has untl r the lli le leg on each end 

oi' 3/411 me:beris.l. It itt to 'be 4 :t '6 x 24" . There are ronty-wo ttlhles 

to be built. Ro m.uoh material in the base of these tables e.nd lll.t 

is its eost t 151 pr boe.r foot? 

4 The top of at hle is to be built of 2" ma.tsrial 3tt 'Wi • lt 

ia to be 24.ff in :ddth by 42" in l$llgth.., It is to be tongued and grooved 

and glued.. 'Xh ste in uch a pro<:oss i~ 2°" t'hat vtlll the oost of 

fiftoon ot these tops or tm :mnterial if it costs 28 ~r 

43 . 'Ther:e a.r 1023 feat of' rail to be made 0£ oak.. Thi hand 

ra.13. must be 2 l/2" horir.ontal m nt by 3 1/2 vertioal s 

ment moulded to a p rtioular fo 1n. l 1/2" terial is to be u ed. At 



!;32 ~· 1.: vdmt ie t1W. cost 0£ ·Wl~ne r&ilEt'? 

44. A oon~-r.~roo the £ollm'4~~ bill Qt· l1mbftt' to o~lata 

the :tin:iah of a S?IJ:l.il dv1-elli,.".\g i 

:9 l ~ 5 • 14.' 04.~ R~il. {£t.tm. 

.).0 l :.t 4 ... 14 t .84$ l!ed ~ 

3 l. :lt ,4 .., 1,2•· $4$ Red ~ 

:2 1 '$. 4 ... e, aa.~ Red gmn. 

l l x 4 ... lOt S43 Red ttrm · 

l 1 x 12 ,... s• fFIB Re~ t;um 

l 1 x 10 ... ;.ot S4S Reo. &,,~ 

lit 22 eent& per .foot for Red Guni up to lOlt in vr.tdth a;Q.d 26 cents :tor .lh,4 

Gum of ~r vtidths~ how ll:Meh will ~e det\l~ olu:!X~e for thi:s bill t 

46. P~ l~ de:aler f:Ule'd ~he i'oll~g; bill ot l:umbtrx- for ,a, -

builder to U&e ill fini..~:dng t'he btldk: row.s tr£ a &U\llling..,. 

20 linear f,;:,rat :/r'fa$7 ~ stool 

90 lin~ f.a-ot 1/.fJ422 base .ahoe 

:9 pieces. "i'/¥J~TS 1/2 - 14 If ~ck 1m:nd 

2. tneocs i!B5'l8 l/2 • 12 • bauk. ~d 

2 pi.Etee& {,ff1318 1/2. .... ·10' back bar..d 

"/0 linolll" .feet a/}0084 dOi.11"' GWP• 

W~ eto{)l aells at- 5/t base ~100 1:h l l/2:1; . back ·bQ.nd at 4/J and door 

et.op at 2¢:. ·FL-id 'tl1e aell~ r,riee., 

4G. A b:111 !)'Gn.tai.~$ the i'ol10't1':mu: ittm\,,., 

.:2 . .... 1 :t l S/S" • 14' C 17i'-..1J;e. pi?l.e S4S @ .02 

I.O: ..- 1 x 1 'f,/a.u "" lO'f e ,mi·~o ~ S4& $ .• 02 

5 • l. 5/fJ x l 5/8 ..... 10 t r;'/SSOZ ~"hi te pi:ae @ .01 3/4 

3. 1 5/s ~ 1 s/o - 10• 'ii~9011 t''hite phe ~ .02 lfe 



l eroas rail 7/8" X an -21 ~111;,H ~ ;,ii: 

2 long; $l:ldo ;r,a::lls 1/8° X z1i -18 3/4}t 



1/:att z 4 1/fl'1 ""' 15 1/t,tt 
1/2° .~ 4 5/f!l' ~ 10 l/4:n 

15 1 /an X 11 l/2.tt 

lfi 1/an :-:: 11 1/4tr 

l? l/2tt X 11 l/tJl' 

'flw gm;,. l~ cotSt$ 10 1/2,t· per fu<rCc1 «1.ld tht~ ir<me(?;r lumber 14¢ pe.J.'." 

:root-.. ~ere are .00 OOl"ffilU in eaeh table at l/.i¢ m,\a,h~ the glue and sa'au ... 

61 .. A mai1uft1et;urer bllilds maple oo.okeases tor a ~ler 1:~noue ordo1 .. 

e.motm'f,~ to 75 u.nit~. tra.pl-c is bou.:r;ht f'ol" 10/ per bd. rt •• 1/4 1.11clt ve.u• 

4¢ per board foot.. ·uha Sa'!a.intena:nce O.'.b .1¢ por board f'oot and. ~ ovePhee.d: 

e~1m-e :at 1¢ per board. 1'00-t; on the ~"1$J?lo· alone.. 1Ie -eati.L,a·tos tho labor 



2 1/2tr, % ~ l/2u --~ "' 

2 1/2° -..-~ 2 1/ztr ... 21 

1n X 16£1 .. 37 1/'"•ff l) 

1n ::t au ... 37 1/att 

1n X en • 37 1/e11 

2 Side rails .ln .~ au 7Cl' 

w1it., gl1w 

fo llovr:i;n;g bill: 

25 :net, bd. f't. l 1/4tt Clr Y 'P 

Labor 
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64. A r..ack of lttnber 7' 5u wide and 12' 1~ is oompo-oed of six-t;y 

lay-en of one in.oh boards placed ~age to ei.lgf:1·.. now many· bofuod r-~'h does 

the stack oontain? ( Consider ·hhe boards ,edgo to e:oge) .. 

55. A Nugh pl&"'lk te;i.1 inohes wide at ont'! end and sevo:rr inches irlde 

at ·bhe other is oigl:d; f'oet long and l 5/8 n ·thiclt. IIow r,2fm.:r boorfi t'eet 

does i't contt.l.in? 

56. A th·~ b'.QfU"d ! t 2n rtl .. dt; ·an.d 2' 111' lmig by l 1/4" ·thick 1G 

:ma.de from -whi ta pine. 1;1ie.t will it eost at {136 per M1 

57,. ll.n 1mn,y ·board feet of £loori1:ig 4 11 Wide are required £'or t1. oir

oular tov1er no.or one inoh tldck.t the raoJ.ua ei~ht and one•half feet 

,tlthi11 tho walls. add 25'/, for sqi:iar:int; n.nd tongue (U'l{1 g:roov:tng w<1ate. 

58. Uow ~ board feet aro required for out.side "lttills and ~,lntee 

of a building twenty feet \'ii.do a:ntl forty feet long? 'r'h£ ·tit'.1bers .m~ 

f?U X 811 X 18' for sills,, 1'-Ud. 2t! X Sn :it lt=>;t fOl'"' plt.:1.te1ih OU~ :foot is de

d1:ic0bed f;r-0:r:i i;he length of es.oh ti.."l\'ibe:r for s:plicinz. 

69. The tops or school dew ~ ertai1 rm.a.de in three :piaoe:s. Sup,

posa that one. pieoe ie 5 3/31t 1,;;ide and an.other' 4 1/4tt wide. Hw i·rlde -rdll. 

the third piece havis to ho eut to nruoo the top eightoe:.r1 inch$s 'w:.tde? 

GU" Ji.. billbOtU"'d is to ho 9' hig;h and :rn• long. l-'..; is to bo built 

of boards an viide, 9,, long., and .l" thiok. Ear; nany bevda i,rt.'i.ll 'bt;t re

quired? At $SO ~ ?J.. how muoh 'Will the lum.ber useu in. the billboaril 

cost? (Use eomm.el"'Cial lene;ths and lu:t'!!ber.) 

Cl. Row :much picture roolding vtlll be needed for a :room w.hieh is 

22' 61' lrin.r:; and 17' a« 'li'd.de? At. Z eonts per linear foot,. what will tbe 

:m.oldi:r1~ ~ost'? 

62,. .A din:u1~ roo:m. i$ 18' l01t long ruid ltJ•· an ~tld&. I£ 8' att l.ll"$ 



deduct;~e,1 for tloors: and ttl..ndo,:-.:1., h.ovr :mruiy 1.:bwer feet. of F.olding iT.lll 1J0 

needed fer a p-li1.te re.il e:~en.d:i.nc; completely m·or.ntd ·t;h~ roorn.:? 

03. A eontrae-t;or in build:i ng n hane 'boiigl-rla 

3000 ft •. •tfll. boxing at ~j45 per :u •. 

4000 .tt.: Lap sid:1-.ng; B grade 3t {t65 per M. 

1000 rt. t~ floor Ho. l :shon oak at fi}ro. po:r E .. 

soo rt .. insioo finis:hiJ>g at ~;oo per nr. 

200 £."I:;. zn :r.: 4" joists at :;'.';45 pe:r 11. 

v\llmt is the ·cor!Jal numb$?" or boa:rd f'of:,t and ·the total ('lost? 

64.., IIQ11 •:ny hoard .fee,t '€iff lumber mll oo tw,ed in tloori11g a. 

bridi:;o 30 £~ti long 11ith :ple.riks zn by 1211 x 30 i • The b{)a..rda aro laid 

Ol"Osswiao'? 

G5. 1£he sills aeross the bottom r3,f a bus body are lairl in g« :it 4l1 

channel il"cm... If tr1e body· is lo.id 011 five ail ls, lure :1JJroJ.y bo.c:r-d. fe&t of 

aeh ·will oo re~ui:red tor these sills? 

65. HOVI :rtm~· s-quiU"e fe-et ot l/2n £5.r plyi,.,:iod 'Will it t;i-ik.0 to f'lO-OI" 

a body ,:;£ a. bus eighty-t-;¥j:o i110:i1ea wide arK1 eie,,hteen. feet lo:ng on tht) :tn ... 

ride? 

67. t1hat -will be the oost ¢£ the floor in problem 66 i:? 8/4" ply

·wei)d s'6lls for 14 eentB p-ar square fo-ot. 

ss.. J. ma."1 milds a sidevm.lk s1c ·wid.e ~ 150' l0;t'l@;., l'1ie pb.nJi:s are 

1 1/2n x 8lf.- 'l'h.r:ee sle,epe,ra 41' x 4" len.f:;;thfr.i.s-e a-re put in £or nailing ... 

Row~ boa1"d f'-eet of .lunber a.re used? 

69.. An -ord-0:ir f'or SO saw hor.ses t.o b{) 1.uied for d,mf'-};in.z room. rm.r

po-se :ealls f·ci .. 10 :t'e-et 0£ pins 1/ott x 4tt,, end 4u of p~ l 1/iu x 3n per 

.sa1v hors.ilf.. 1:ro~ much ~-t.erial i,s ra.;rt-i.il."'tHl for the ,job. r:hid; :ts tfa1 co1:rt 



S" X 4 f I: 4 oo..!J: board$ 3/8° X $0 X. Z1 J 19.l"l.tt 16 ft. of' 1/4.tt. l\iiJit.mVOod;; gn 

wide. lf oo.k costs. costs: ~200 per thousru:.1d w..d Whitewood 1)50 per tih.ou• 

:r;;a.el1 t1:-e,;:t is oo:r.i:etr-ooted of' t"Wo piece.a . ., the base and top., fJ:lte finished 

base is l5/15j' th.iok. 4 5fe,0 wide:. an.d 9 l/4.n lo'!'.l.&• 'l'he top vi.hen .fin

i$hed i1! T/16° tirl.e'k., 4 3/8 ti 1;1ida and 5/an long. Allom.ng l inch on 

t'1.l& luober for theacE'l i.nk"$tlu1~ oost at f;'"/5 per 1;[ for ·7 /sn stoolc ·e.nd $GO 

per; 11 £or 3/811 stoek? 

28 

12. Find the eost of' :material tor 60 tool racks-' if ea.eh mok re-

quires the f'ollor~i 

l pie-oe 2° :t. 2n =c 18" of ·m:dtewo:od ($75 per M) 

l piece s/sn :1.: $ 3/4n x l$ff o£· .,,;thitewood H;G5 per U) 



Oil the 

1 .. 

nhould 

hill 1:m:ve 'been 



N~-:-b 30 

!Jext 4,0 

},.1)C'\11i'r 100 

f, .. 09 per 

.08 per 

--- .o? per 

,4,. Bt1ppo1.1,e that on 1'.'leea:m.ber 1., 1937. cm oloo·cric xr,...3t;l;}r ra~d 

7-c .... o ... 3 m::td. 011 .Jo:nU~J' 1., 103,8, the reading 1'fflt$ 7 ... 5 ... n-a.. Find the 

:a:n1ount of {;hG bill oJ; 'l:;h~sa ra:t;e.s: 

First 100 ~~ 12.¢ per I1TH 

Second 200 ~ ...... - 7¢ per lirm 

Abcnre 200 1/l"il! "1911,* 5¢ per RVm 

5. an Jru1unry 2., 193'7., n::i:1 eloe'l;ric :met&r read 5 .... a ... 5 ... 4 1 and on l''eh ... 

ru.e,r:J 2., lf,21 'l-;hc reo.dinf 'Vlll'.S t; ... i) ... 7 ... e., T.:11aJ,., should tho 'bill 1,avo bee.."'l 

at 10/ per I:Cilow'!£!.t:t ... hour2 

G. 1';.'he:tl m: el&ot:.ric me·tor ·w1Rs tnstallod on ~Ja:t11iar:r 2n., lD.36, it 

eleot;ric .j::,;[; 



o. Jlme 20 --- 22!"ro :ro:m 

1(.l. July 20 - ...... - 2652 R\:iH 
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ll. H!'.,.'i!t does it cost tc '\2$¢ a 6 'tl!:\per\J_, 110 volt t1l111otrie iron for 

three hours ia you.t" toml'? 

12. 111:m:t ·rrotld a 220 volt 1u<»tol .. dre.wi:r.;,g;_ 20 &.:mpere$ eos-t. t,,, run for 

M hov.rs at. 9ft per ru~'ll? 

13.. iUlw.-t is th!9: CQ.st or op,Jratin.g a !5 ro:,li.)ere.. 110 volt toaster in. 

your tat'm? 

14. it generrrt:o;r s:.tpplieo 20 J.00-1<aatt lw:ips an.d 18 40-12a.t.t lm.~)J?s .• 

T(na.t itf the PO'\\'i'er load? 

15. 'VJ-mt ia ·cho emrt of.' opo:r~:'l;io:u of £our suty-,m.t-t, elcntrio 

1$.rn:ps i'or three h.m:u,"'s in your o.i 1'y? 

1G. 1:h$:t will it cos-'i;;. to hv.rn a 40-l"m.tt hall lamp dB:!! and nieh't 

17. An clecrtric iron: 'l.:.sca 550 ·w·a.,;;ts per hour. ?ilti1 the oost per 

tveek at !Op! per IIT'ffi tlr1en ·bho :tz-on is ·,rnetl lG hotU"S a.:rtd 20 miJu,te.s. per 

week. 

18. J;:;;i electric fan: piillm 60 wn+.ta p0r hour. :&'incl ·hhD eost or 

,operation for "l dB.ya attd 10 hours .at 10/ per m1Jl.!. 

19. A vacm1 nlea:n0r 'tmi:ur; 225 1.'l'.atts per hour '\1:t.11 cost llm..; :1"!lmh 

to run. per hour.,. 1.:1h~n eleotrlGit-y cost,·s &}¢ per Tr:J:I? 

20. An arc l~ht cun:.n.rm1:tiil, l wt.t hourly per ca:.'1dle pewor. If it 

is of 120 ean.dlo t)WiOl" an.d l"'tU.1G 300 hours:,, :l::L:1.d ·i.;ho coat oi' th~ :iood-0d 

ele,et;rioi ty at 8¢ per m-m. 
21.. Brine eltii<rt;J;•io light bills from homa ru:id olwok tho arnomro._. 

rate~ ar.1.d constqtion of: itl.1.rg hills• 



22 :a~ your· hoi..Je :meter Mt1 f!tr..u-e the cost of ~l&ctrioit:, £or 

one "'GQ\: .. 

23. An electric t1b':ill nso~ 800 unt-ts per hmu--• Fir.d tli~ co=et Qt' 

50 hOtU'S ope:ra:'.;ion at g.7t1 l.)i.tl" Imtf. 

24. An :0lee~i-0 door~ll is operated bjr ·~--o ee:11:s i.~ sorle11-

Ee.oh ctl1 hat tut EMI of 1.5 volts «rut <m. clostld drGuit~ Q.,8 ~t"fflil. 

~ d:raw.n f'r®. botl1 cells~ Find too ~ttag?a of· th~ ei:rernt a.1 given. 

h ~l~'ir1c m.~ does w~rk at ,t;he ra:t.e. of 40 rn.. !}l'$.t is it:1,: 

~qi ivalent in '.b.~ep~? 

26. ...\ -.1;hin,z lffl;i;ohht~ is operated by n l/4 It. )? .. mnt-or of ~ 

,&;ffiei•~• It tho~~ :t~ tl$~d tor 4 hot:trs per week~ -mm:b 1<dll b& 

the 7.ee:rly c00st ,~hon elec!"-'4'iool t1~ri~Y sell~ ,e:b ¥ p~r miim 

t.Jhm's law, ! ;; Dl, t'\lhel"e E • "V01~,,, ·1 • ,eur.e~tt .in at"l.pa• and It-~ 

r&si~~e in ol'm1$,_~ ~ltlt\".;;:e. tho to~. t{) find t~ m5..$sin{g ~~•• 

27~

ss~ 

'E 

2t. 110 

$0~ 110 

si. a~ 
;sa. -e 

l 'I 

.-ss 11 

.,s 9 -
1115 

460 

1.50 

33., tt I .;;: ~/a. f:baa I men E !'3 110 ~t-s arui R i& 9 ~~ 

*" tt n • 'flt,. .rind It 1Y'ha E i& 110 'VOlts anu l 0:f o.s: a'q)s~ 

36., - !'.cw t'l!Q,eh. c~t will flQW tl~·ougl1 tB Windings- of mi eleetr:o

~~t or 14:0 iStmm rl)~istan<>D,. VJhe-u pl~eed a.ores.a 4\ 110- wlt eircm~t 



The povmr userl W.f on arc 1~ 1:$• liOO· 'Mid;ts., .~14 J~~b worto cl:~ 
~ ~ ~ ;oo ~ ~ ~o .)~ ~ ~ JJ 0o 

0 
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' 0 

~ 0 0 ~ ~ 0:; ~ • .)~ ·~J O 0o ~ -0 

o 0 o 
0
oJo

0 
~ 

--Jo--.,--~oo~ 

;c, 0 ,:e::~00~,e, 

0000::iooGr' 
(", ~: 0 (_ C' O IC 

Q C Q Q 

~0)0.)00~00 

~_i., oo~ 0 

oo~- o o_,_ 

00 "00 ~ 00 0 : 0 0 

O, 0 000 

"0°000_0 o 



49. !he Cfmdle power o't a certain lamp on. a no volt eircuit 

which dra.\'18 o.. '25 amps• ia 12 caudl pOU&r. Raw ~ tts per candl 

p rare used? 

51. It is d.e1;iired to oonstruet an elootrtc power line ha."Ving th 

following general plans and dei,oriptio:n, 

l . Length of lin~s s.1 actual rd.le$ .. 
2 _. Pelee "'co be set 100 f'oet apart. 
3. Poles to 30 ft . long, burled 6 ft .. in grotmd. 
4 . Number or lines t S 

34 

5. Brackets to be Z sid(\ and l top. fastened with 2--1/2:itS'' bo1 ta. 
6., En/cire lene;th or line to b :straight 
7. Li.nett to be No. 4 bar oopper wire .. 
8., lnsula.toro to be on pieeo porcelain .. 5000 v .. Cap city. 
9.. Polos to be 30 ft . ereosoted Northern Cedar• 5.u tip dia.., 

10. o pareen.t of longth of lino to be allowed for s 
11. Lines to be. .fastened to .insulator with 1411 ea.ch of line 

ma.torial . 

L bor 

1. Poles to be equipped nnd set by pole ere of· 5 men and a 
ub-.f'or 

2. ires to be strung and installed by line erow of 3 men and 
e. s.ub,.,.foreman, ho works the same as the men. 

s. One i'oremn -.m.o oes ne :me.1mal labor is counted as supervi "" 
or on the job. 

4 . Poles to b delivered t pl, oe of use by contract. 

1. Digging hole for polo. 48 minute . 
2 . Rquipping pole., 20 minutes. 
3. Settin!; polo. 24 minute .. .,, 
4 . Stringing and iti..stallixig line, l 3/4 hrs . per mile per line .. 

Current Prioe: 

l . Pole crmr. 401 pe.r hour. 
2 . Lineman, 80¢ por hour . 
3. Su.b-forsman,. 40% more than men in crew 



51. (cont'd) C · t Prices 

4. F _ r • 
5. Tnnaportatio , 4. 00 per k. 
6. ear on tool• and qui .. 2% ot 

labor costs, exoludiug foreman. 
1. Delivery pric on poles. 20j per p~le. 
s. terial pncesa current priees from 

eataloga. 
9. ight n.tes figured at 32¢ per cwt 

f'rom noar st wholesale diatributi<m 
point. 

10. TN.naportation prepe.i on carload lo.ts .. 

PROB 

36 

l . t W'i.ll be the eatim&ted cost of poles equipped :for the in-

sule:tors and sat? 

2. t will be th estima:ted cost of the 3 lin&s inatalled? 

3 .. What will the fr ight bill on all materi: l t 

4 . twill be the ~stimated total labor bill? 

s. Find the total coat 0£ insto.lling the 11.ru,. 

6 . A bonus of tso. per day for les than allott&d time or 36 

d a penalty oft 

ed. According to your figures, :t can tl contractor expect? 

much diff'; r nee uld it it a contract be let for 

· etting the poles r a.dy for tho lm at 70/ ee.eh. Would it pay? 

8 . t aort of bonus. if any. could you off r your men on thia 

job 

a . Poles . 



e:r .... proof'". cowrad mra, iutrt~at1 o:e ba~ ooppert %<mld it payt 'Fllry?: 

Adtlitianal problems -will b(, nned~.d t:o illustrate. a.1>pli<mt"iO?UJ in 

all theN :fielda,. 



Cl~. V 

LIDi'AL TRADES 

ThfMJ& problmns .ru, {µVon lwr~·· pertain ·to ·th& 1~e.l.ated l!l.a~t-ioo 

neeessa.ry ·r.() the l'lletal trod&.$ such as i'orge shop i1rork, i'c.n.mdry work. 

and :ma-ohine shop 1'10l"k:,. as \tell as s.i.ir,.P.ler 11roble1c'l.S in sheet msta.1 1.rork •. 

They have been eheoked and r-000...-ome1td.ed by men. vi.to work in tlioso ~io1JS. 

trades. 

'rh.e routh ~ or raw :mater-.lnl v,sa,:l in th~s'* trades co:me:s in. 

'WJ."i<:n:a .for.ms. Pig it-011 for thie fonndr-,r, ror i:rurtrulee., my be boug..tit 

in billets t;hioh ~ priced ·hy w.eight.. cm ·bho o'ther hruld .. stock to be 

used 1n :.ma.chine shop or forge V}t):X-k may r;ox~ in ·tho forn1. o!' 'bal1s of: 

·various e:ross•sootion.$ a:>.d si~s., t:o b.:) bought by 11Teiglrt Ol" 1:r; len;;;th. 

Sheet :nwtal, aoo-ord:hxg to :it& t:h.ieknocs,. ls prlettt;l por unit of' a.ron. .•. 

Sta."ll:.lard spoeif'ications for aT!1:f fo:rm of' metal.,, 1.'iheth0r billet,. $hoot., 

rod> or Yli!"e11 oru1 oo foimtl in stm1dal:'d tr0;do hn.ndhookth Stando.ru 

spaoifice.tions are else ae't 'l..'J? for ·the ecmpositit:;in of sheet, sta.el •. m1d 

other 1tJGtQls. 

I'.ROBJ:Jj';t..JS 

l. If 28 g.tugo sheet iron eos;ttJ (j.06 per sq. ft .• ~ find -1.ih.o colft 

o:e a ~far'ip 1811 "'i'ili.do and 306 long. 

2.. Ye 38.¢ per sq. £·t.~ find ·hhe ooat of.' a piet}tl'I of cf.:ipper 91t 1~ 

·a.nil 7n ·wide. 

s. Find tho c-0st oi' 6 st:ript1 of al utlinun 31t 1\1.de. and 1.sn lon&., .a1;, 

26¢ per sq. ft,. 

4. MO\, 1'~ 3quru-e f·eet of' aht1et il•on would ;;ou need to l:'j£\.ke fl. 

s·how pipe 32P long a.'fl.d 6n in dia.,neter,. allou).ng 1° for sewilS .. 



l. 

'7 • 

. 1·.it ...... iw 



15. Th · awre,ge weight of ~ought iron is 480 i'eet pt1'r cubic feet. 

A bar 51 square and .4tt long weighs hffl1 many pounds·? 

16. A driver gear 48 teeth and its !'ollO"fller 21. now Ill8llY' re-

vol.utions dll the follower make to one of the dri vert 

17. H mu.ah space, is there between rivet holes 1 /a" in dirur.eter 

on a 1 /l6" plate? 

18. niat is tho total tube he ting surfae ot a. boiler having 80 

3" tubea~ each 3/161 thick and 16' longt 

19. What is the H. P. , of an engine that oan raise l 1/2 ton of oae

ir.ig from an oil well 800 feet deep in 16 minutes? 

20. A pieo of work on the planer is 1sn thiokJ it is reduced to 

a. certain siice in 6 outs. At the first out the tool takes off 6/32 

from the thickn&$'4J then ljstt; 3/64,. i 1/32" J and the f'ifth out ie l/64. 

What is the thickness of the fini.ehed pi ce'l 

2:l. A gear with se-voral teeth stripped comes into the shop with 

an order for a Dm'l one . It is necessary to d tel"liline the piteh. The 

outside di eter is .calipered and found to be 1211 • The teeth are 

counted and found to n her 28. ffliat i the pitch? 

2a. Find the oo:st of the copper in a cylindrical tank 3' high and 

l '3/41 in dia.mater and opan at t top. de of shoot oopper,. igh.ing 

l2 po' pe,r. aqua.rs root at 27/ per pound. 

23 An iron outing shrinks about 1/8 p r linear foot in cooling 

do to 70° Farhenheit. \"/'hat is the shrinkage p(Jr cubic foot! 

24. Find the coat at 40¢ per pound for sheet eopper to line bottom. 

and sides 0£ a oubical vess.el 1 1 OJ1 an edge., if the sheet copper ighs 

12 oz per squaro root. How maey barrels · Will the vessel hold? 



per eiihio foot,1;, Fitt"J. the TWit;ht ,o:f· ,~ p)...e.i:~ of: ·bhi$ steel 'i'th:i.ch 

l/an ·thio!l:t: ~J.d 11:iM:i G 1/2 squllX-£1 f~i, o.f i1.n-£ac-e."' 



41 

A tina:tth ia reqv.ired to mel..'"e so.iJG . ,eylindcl:"-sha'.P().<l oana to . . 

ho'.ld one pllo.n ee.eh and to- be an hir;h. \;;'ha.-b radiuu 1$'Mttld 1,e uaed 

in b.lying ·OUt the base? 

31. A tinsm:ith m.,ta out 28 oiroule- pieee:s o:f tin. f~ thG ~ 

38.- Find tlw ar::t.onnt ()f steel :neooss:acy to ~ a wt&r tm:ik •. 

4' at' by 6' 4tt and se1t dettf·• 

39;. Hew much xaust be p$id for 1600 rt. of: ateel b~ weigl1ing 

1..,ar lb., PR foot and coating $3.,15 p.r ht~d poundsf 

40,., t.f a steel tape ~and$ o.OOOlG inoh~s; £or e'Vm7 ·:i,neh of 

l~tl1 whim. heated, how much Yi"ill a 100 foot tape ~dt 

41,. A round pieoo .e,f \llO'rk being tu.rnei'i. in a la~l-w ia I.52ll5 in• 

che:$ :Ln diaeml"·• "What :itl· the diameto~ aftel" a QU'u l/64 ot C 1noit 

deep i$ twten ill. the wal"k! 

4!;.. "l'l1e .~ fer a easting contains 4. parts of ooppt,r • 3 

pal"ts of 1-4~ ~ I parts 0£ tin. Hem r-.cy po'i.m.da of ~aoh in e east.. 

ing we~ 160 pound&? 

43.. i'he ape-.d ntdoot"ion in a fft of g&ars is 5 w 3. U th$ 

pinion has 32 t~. h()1W xnm:iu teeth must th& dri veJ" haw? If the 

~ ot the, driver .is 300 R., P,.. M • ., 'ffllnt \rl.11 be the ape-ed o:r t.'ha, 

pinion? 

4*,. Find the mtmber •of Re :, • 1t"' for drillln& a east iron block 

3/4tt tbiok 1dth a drill 1/4* in ~~. 

45. In problem 4£~ find too feted $JOSS~ to :drill thrflu.gh the 

bloek 1n 25. ~na •• , 

46. A rne.chine....111~1 eyllnder 5" l~ is to be t'Ul":Md in a lathe 



17 ou. :f''l; .. 

'Will 

1. o-£ line, 4,,500 ft. 
2. Size of: piJ;>tlt 3rt., 
.3 ., .Ii911E;th :\J£ _jo-:tnt.s :: 20· ft., 
4. Mr;;;te:ria1 neoessttrir per weldt 

a.. Oxygen •. 3 cu" ft. 
b. Acetylene, 2.:1 eu .. rt. 
,,., We;tding rod,, 0--.3 lb,., 
d. 11stinm.ted t.iue of welder, a 1r.inu"tot!,., 

5. 3?itJ<) t:o bo a.1:lc;ncd and -;;;elde.c1 on top of 
weld.el",.. ·then pltll.}Oct in ditch 1;,.y ot.h&rs. 

6. Pl'."ices: 
a. sn black std. pipe.. lG.¢' per ft. 
b. O=~;,rgen, f11.5C p&:r 100 ,ou .. ft. 
o. Ao1::rt···..vle:ne., (t3.,60 per 100 eu. ft. 
cl. ·welding :rod,, ~;12 •. 50 per o,:rt .. 
e .. , 'Wear on eqni •ment; a,ld othi:';':\. .. O'il'(trhei?.(16 SO¢ per h<:n .. rx:. 
f. Ctl.l"bido, (\4.90 per cwt. · 
t;• t:eldsr's i",i:me., 95¢ per hour •. 

1. Ji oyliuder o:itg:e.u cont.a.ins 220 ou. f't• 
a. A oyl1.:r1.d0r 0£ aeet:vlen"& oo:t1taim.1 100 en. ft. 

1 •. 



a:nd thl;); oth~r end left open.,. lld'iiJ ~ 1:.relds vtill bo roq;vJ.r-ed? 

s. 'fJ'ha.t will be the labor bill OJ], the jo-o? 

4.. Il<1t1 :mu.ch ox:,t;en will be used? 

5. t!OVI much aoatylo:ti.o vd.11 oo 'usedf 

a., HC\1 muoh ·wolding; rod. will be required?· 

7. What will be th{;l c0~rhead expense of' the jobt 

a. !l.Qke a. list of' the ne,oessm.""IJ 1,1:at0rials. le.bor and CilroI'•· 

head to do the jo'b sho·wing qua.nti-i;y W':ld. prices ... 

9. If 100 lbs .. oarbi® ·~Yill produee 500 cu •. ft., 0£ aoet<'.1le:ue 

vrl.11 :t'h be cheaper to uso a .e.;enerator or to buy flU:.H)t:ylen~ in cyll.11dert1.? 

10.. I£ the pipe is welded at a -te:uiperature, of 70 deerees 

and 100 ft. of pipe expa:1ds .• OS'f5 i:n<ili per dog:roe °":;: ri$e i:n ter...")?Or'a,. 

t.ure. how long will the line be 'i711tll'l t'.he t~pertl·ture is 92°? Haw long; 

will the line be at 15oi, 



. I 

1!:ll& 'Witlue of ·re:late:d ms:t:hematios in il1tll$trial practise has lon,g 

been reeognited.- 1ftl'n 'Wi101J-e- daily' w('Jrk is m th too pra.etieal problems 

in industey have ccnf.'il"med the lacking& in :mathematics 0t· the mjority 

of tho• oocupiffll m trades today. rus. tll•u: ha4 t'lbled to show how 

this lack ms;y be· r~ed. A cc.mpila.tion of pl"Oble:ns ha1' 1>9en 1muie . ., 

Whioh are dirGotly 'Wliluablo in the tradea and indu~tri&s wirl.Qh .ha'O'~ 

been nent.ionedi and. the'$e, prt>blems lm.w been ruide:ted by· men who ac• 

tua:1171fl0Yrk in _these lL."l..e:u;,. of trade .. It should be· .definitely ~r ... 

-ff..,. hm~ver., tJm.t p.r.ob1$ll'l$· in related mf.\thematica 'Which l!IBi'J suit one 

-1:;rade l!Ja;f be of' ebsoltr'vely n-o "ft11ue to a :rJ.tSll WOI"~ in anotlu-;r lin& 

o:t endea,vor., !he problems ~lich ~- ua•d in tee.elrl.ng related me.the• 

rna.tics in ,my trade .should be twn from the tr&de 1t•lf• !that is..-: 

the teacher. ~ of using abstra-et pr'tiblems., should r&'\10rd them 

:from a p,racrh1oal etandpoint and then. go out into industry,. talk 'Vdth 

those who are- convenra:nt with the latest needs in tra.d~ mathematics. 

mid. h.a'\1-a t.lwae men ve.l1da:te the,1e ·neti pnblems e.s 'bf.Jing that part of 

mathematics entually needed .. 

Granting., than,. tl,at v.re have problems: tll!\t VG,. in m$.'terlal con• 

t<:m.t, actually value.ble to the t?."$.desme.n, we sho:uJ.d re~r that even 

these problams n:ll lo:tJco 'their interest i.f taught in the old abstr.aot 

~ller., Tlme problems should be tau~it tram the laboratory standpoint 

daf'hed r.m.rlie-r in i.iliitt thesis.. Students '\'Jno havo l!Ulterial taken from 

the-ir choae line of work and w.J.oh i.s taug,ht them in this mamior oan-

1iot lielp but~- interested in their t~des .... They Will then not 

stop 'll.r:i.th the- problems given in olas.s,. but Will go on into independent 



research in otlier books OJ" lines -o.f work. Thus~· a tlwrQugh groumlir.lg 

in trade ma.th&n1atioa i"l"otJ. a prru)tioal standpoint and lr.{ a practioal 

ime-thod m.~ well be the ~s of ,taSrd r,tiug a w.n:a to advance rapidly in 

his trade.. It is intere#ting to oont(tmplate vme.t might be the result 

if~ u is e,n.tirely possible,. mthemat.iQ$ vmro taught boom th.e beghm:i.:ng 

of a child 'a sohool!..'oe by this pnw·t:taal ¥t11od. 

In the 'bibliography to this theale~ a list or books has: been give 

which could b~ of' much practical. value f,Q;)f rat~ :material in such 

praetieal 1:00:th~tios cla.a.aes a& are proposed., No a;t;tenq,t ha$. 'been 

·~. 1wre to l~ve the s:tmlerit metnQrite rows and rO'W's or .formula& tor 

solv:i.ng thfiuJ~ problems. Tl1$ man of industey does not attempt tor~ 

'ber all the matheinatical i'or:m'Ulas he U$&S in hi& d&ily v.rork,. but instead 

knows where lw etlin find the:ni in his' trade hattdbook or text. Ris know• 

lf)ege u praetlce.l mth&i' than purel,y aoadamioal. lie is equi.pped by 

~ of: pl*actioal :me.:thems:ties to r&a:son J:"ather than to :repeat meahan.-

1eal1y,. has.oning: in trade mathem&.tie& is wlw.t .i# ~quired today; and 

as this. taot is real.i&ed., math~ia:tioe will be taugh.t more and more ns 

here gi~ 
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