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INDIVIDUAL MACHINE WORKSTATIONS 
FOR MACHINE WOODWORK 

Chapter I 

TilE STUDY 

General Background 

This study or machine workatat1ona followed tbe equip• 

ping or the woodworking area or a general shop in April 

1954 with a1x multipurpose machines as baaio machine tools. 

During the last two months or the aobool rear 1953·54 the 

1natruotor observed changes in student attitudes toward 

their shop work, apparently brought about by tbe change in 

shop equipment. But to attribute that change to the chana• 

1n equipment could only be oonjeoture on tho part or the 

instructor. There .as no proof or a change 1n the first 

place and certalnlr none that any alleged change of atti­

tude waa due alone to the type or equipment used, The idea 

ot and the procedures tor an exper~ental atud7 were devel­

oped dUI'ing the following aummer (1954), in an attempt to 

discover the truth ot the matter. The exper~ent. however, 

waa not begun until the 1955-56 aohool year because ot 

oerbain extenuating o1rcumatanoea not directly related to 
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shop work. 

The idea or the machine workstation is provocative. 

Tho instructor's thinking resulted in many interesting 

cUacuaaions with teachers of academic and industrial-arts 

subject matter, and with school administrators. These 

diaouasiona strengthened the instructor's desire to chart 

an experiment centered on the machine workstations . Ap­

parently the use of multipurpose machines in such a man• 

ner was a different and radical approach to the industrial­

arts equipment problem. Other shop teachers were at f1rat 

appalled, and then incredulous, that industrial-arts wood­

working waa to be taught 1n a shop thus equipped. Moat , 

however, expr aaed a desire to know how a program centered 

around the machine work&tation would work out . It seemed 

there was a need tor facts not avail ble tram any known 

soUl'oe. In an attampt to satisfy tnat apparent need and 

the curiosity ot the instructor this experiment vro.a set 

up. 

Out ot many discussions and some sleepless nights ot 

the instructor oame the tollow1ng plan tor the expertment. 

The primary questions were: In comparison w.1tb the con­

ventional shop, 1a there any possible advantage in using 

multipurpose maohinea aa baaio machines in machine wood­

working? Ia there any advantage to having individual ma­

chine workstations? 
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From these two ~ueations the tollowing waa developed: 

Pots!ble Estimated degree Recorda 
advantage of advantage neceasarr 

1. Increased 
production 

2. Increased learning
about woodworking
machines 

3. Increased learning
about machine wood­
working 

4. Increased interest 

5. Increased work 
t1me 

6. Bettes- quality
or work 

7. Inoreaaed learning
about planning 

B. Increased learning
about saret,. 

9. Less ambulation 
ot students 

Maybe 

Some 

MaJbe 

Some 

S~e 

Ma7be 

Some 

Maybe 

Ma7be 

~) Attendance 
u) Machine changes 
c) Machine change time 

a) Machine changes
b) Machine chango ti~e 
c) Pre-teat and follow-up 
d) Accident record 

a) Pre-test and follow-up 

a) Attendance 
b) Fre.-test and follow-up
c) Time check 
d) Student questionnaire 

a) Attendance 
b) Time check 

a) Teacher evaluation 
b) D VIAA Fair 
c) Local exhibits 

a) Machine changes 
b) Machine change time 
o) Pre-test and follow-up
d) Time check 

a) Attendance 
b) Pre-test and follow-up
a) Accident record 

a) Time check 
b) Anecdotal record 

Points Ot InquirJ 

Inore•sed production. Prom one point or view it 

would seem that 1t' a student be assigned to a machine 
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workstatim where he could do a very 1 rge portion of hie 

project work without competing with others tor the use of 

a machine he might well be able to do more work; that his 

work hours would result in greater accomplishment than a 

like number or work hours in a conventional shop. However, 

there could ·be a loss if the student were to spend more 

time at his machine workstation changing th~ multipurpose 

machine from one baaio tool to another than the ttme be 

would .spend waiting tor a muob-uaed machine in the conven­

tional shop. 

In the attempt to find the answer, data were gathered 

showing the machine changes made in the experimental group 

(Machine Change Card, page 57) and a sampling was taken ot 

the time spent in making each of the various obangee (Time 

Lost By Student's Machine Changes: Expettimental Group, 

page 25). Computations that show the number ot class per­

iods lost bJ a boy in the experimental group for machine 

changes are aho n on page 26. This t~e loaa was compared 

to the "waiting time" ot the control group . The waiting 

time of the control group was derived from the time oheok 

(Time Check Card, page 56) and the ttme sampling of stu­

dents wa1t1ng tor a machine (Waiting Time, page 30). 

Ostensibly these two computations compare the ttme 

loss of the experimental and control groups, which has been 

translated to show elaaa periods lost to a student assigned 
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a machine workstation and class periods lost to a student 

in a conventionally equipped shop. 

Increased learn1pg about woodworkins machinea. It 

would seem that the student who bad to set up a circular 

saw, let us ay. on the basic multipurpose machine enough 

tames should learn more about the o1roular saw than the 

student who merely used a circular saw. 

To make this comparison tbe data gained rraa the "Ma­

chine Change Card" and the table "Time Lost By Studenta' 

Machine Changes: Expertmental Group." were used to show 

how muoh time an "experimental" student spent on an oP,era­

tion which waa not done by students 1n tho control group. 

To find if this time resulted in learning, identical tests 

(page 62) were given students in both groupa. The results 

are shown in the comparisons, page 38. 

Increased lesrnips about machine woodworking. It 

would seem possible that the student who must make machine 

changes as ell as normal operational setups on woodworking 

machines might gain an insight into the techniques ot ma­

chine woodworking not normally gained bJ the student 1n the 

conventional shop. On the other hand, it is just as poa­

ai'ble that the exact reverse be true. For this comparison 

the Comprehensive Test waa used exclusively. Comparative 

scores are shown on page 38. 
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Inoreaa•g int•rest. It would seem quite likely that 

it the machine workstation were to show a favorable cam• 

pariaon over the conventional shop on any point, it would 

be on this one. Apparently the te nage boy has an insati­

able interest in machinery. It thia be true then surely 

he will have a greater interest in h1a work when that work 

ia done at a machine workstation where be may call the ma• 

chine his own, for his ttme in the shop, more than in a 

conventional shop where be shares the machines ~ith others. 

In the attempt to make this comparison the attendance 

record was charted on the theory that the boy with the 

greater interest will be less likely to miss his shop class 

and schoolwork than the boy with a lesser interest. Inter­

est leval should also be reflected in more learning, which 

is purportedly measured by the Oamprehensive Tea,. The 

Time Check Record, too, should ref'leot interest level to 

an indeterminate degree. The Student Questionnaire (page 

59) should, however, be a more reliable device for 1nd1­

oat1ng student interest level. The results ot the Student 

Questionnaire are shown on pages 34 and 35. 

Inereaaed ~ time. It seems llkelr tbat a etudent 

using the individual mach1ne workstation will spend more 

time working than will the student in a conventional shop 

who finds 1t necessary to wait tor a turn on a machine. !o 

make this comparison between students in the experfmental 
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and control groups the Time Check Record was used to show 

it a student spent all his t1me working or some in talking, 

waiting, watching or other non-working pursuit. The at­

tendance record also should give some indication as to the 

work ttme or a student. It he had little interest or for 

some other reason was habitually absent without excuse, hie 

vailable work time suffered . It, on the other hand, his 

attendance record showed no unexcused absences he did not 

stay away tram school and hia shop cla a unnecessarily, 

and he made use or all the time available to him . A com­

parison or these data is shown on page 24. 

Better qualitz ~ work . It 1a conceivable that a 

student using the machine workstation would uae his time 

unhurriedly and thus do more accurate work than the stu­

dent in the conventional shop who, hen using machinel1J 

in constant demand, hurries his work so that others clam­

oring tor the machine might get their turns with minimum 

delay. It is, on the other h nd, conceivable that the 

multipurpose machines used as individual orkstat1on, be­

ing of the home- orkshop type, might be more difficult to 

set for close tolerances or even be devoid of the consis­

tent aoourao1 normally built into the heavier machines 

found 1n the conventional shop. 

It is readily conceded that these points would be ex­

tremely difficult to compare but the attempt waa made 
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through teacher evaluation, subjective at best, and by 

the showing made by the experimental group 'a projects 1n 

competition with projects made by students ot cOMparable 

experience in conventional shops of other schools. These 

data will be found on pages 32 and 33. 

Increased leax-n1ns about plann;ns. This refers to 

both project planning and operational sequence planning. 

It would appear logical that a student using the machine 

workstation would soon learn tho value of looking ahead. 

It ia true that in using tho multipurpose machine the oper­

ator will find him elf making more changes than necessary 

1!' his procedure is not well planned. This ce.n result in 

a loss of time, production, and quality or workmanship . 

This is also true in the use of unit machines but perhaps 

to a leas-pronounced degree . It se6ma obvious that a high 

degree of procedure planning is necessary for the eooncm1­

oal use ot the multipurpose machine. It also seems likely 

that reasonable procedure planning may result tram reason­

able project planning. 

In an attempt to measure this comp rison point, the 

machine ohange reoord is used to show whether exoeasive 

changes were made on the mult1pu.rpose machine when com­

pared with the maohine-uae record ot the control group. 

The Comprehensive Test should also 1nd1oate whether the 

student using the machine workstation had learned more or 
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less about planning, compared with students in the control 

group. This is baaed on the assumption that intelligent 

planning 1s partiallJ the result or knowledge of machine 

woodworking and woodworking machines. Results are shown 

on page 38. 

Inoreaeed learning abouj# aatetz. On first thought 

thia point would seem to be totally unrelated to this 

study. However, a close inspection or the multipurpose 

machine used as mAchine workstations in this experiment 

will reveal certain mechanical features inherent in such 

m chines tha.t may require more intense safety education 

than normally covered in the conventional shop. This in­

tensified satety education should result in learning to 

be revealed in the aatetJ section of the Comprehensive 

Test. See data on page 40. 

Le!a ambulat1on .!£_ students. It would appear reason­

able that a student assigned a machine workstation, which 

also consists of bench space and common hand tools, would 

have scant need to move awaJ from his station. It this be 

true the·n it should manifest itself in increases in nearly 

all the previoualJ mentioned possible advantages. Iiowever. 

it wa doo1ded to trr tor an ana•ar to this point by tbe 

use of the t1.me check and anecdotal record. 
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PhJaical Experimental S$tup 

The woodworking aroa was equipped to provide a1x ma­

chine woodwork stat1ona. Six multipurpose woodworking 

m chines were installed, one on either aide or three two­

place benches, the work surtaoea of wb1cb were four b7 

five feet. Each mult1purpoae machine was convertible into 

a nine inoh table saw, a fourteen 1noh lathe, a fourteen 

inch drill press, a twelve inch disc san<Ser, a horizontal 

drill press or a four inch jointer. In addition to these, 

aooessor1ea were available on a central tool p nel to con• 

vert the machine into a drum sander, a molding machine, a 

ahaper, a router, a mortising machine or a jig aaw. In 

the bench rea provided for each workstation waa a band­

tool panel containing the most trequentl7 used larout 

tools, a jack plane, wood chisel and back saw. See page 

a&. 
Unit machines available for student use in both groups 

included a twelve inch single surfacer, a ten inch rad1 1 

arm aaw and a fourteen inch band saw. Portable power hand 

tools included a ji.g saw, a router-sbaper, one-quarter and 

one-halt inch drill aotora, a belt aander and an oao1llat­

1ng sander. Alao available was the usual compliment ot 

band tools from a central tool panel. 
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The Experimental And Control Groupe 

Since the two advanced woodworking classes we~ small, 

one (ot not more than six doing work in wood) was selected 

as the experimental group. The other advanced claas then 

became the control group. On the whole both groups bad 

received identical training in their treahman and sophomore 

7 ra. 

In tbe experimental group eaoh student was assignecl a 

workstation. The machine at that station was his tor the 

t1tty minutes or h1s shop period. He made all machine 

changes as neceasarr. It the student needed a circular aaw 

he set the machine up as a circular saw. It he needed to 

use a drill press he set the machine up as a drill press. 

Each student made all the changes and setups for his work. 

No one alae used the machine during that period. Por the 

student's ahop period, the machine w a his and his alone. 

In the control group the machines were set up more on 

the conventional shop pattern. Certain ot the multipurpose 

maoh1nea were 4ea1gnated tor use aa aaw-jo1ntera, drill 

press, lathe., jig aw and d1ac sander. For the most part 

these machines were set up by the students but were not 

changed during the period. Thus, i.t' a student needed to 

use a table s w and the two table saws were busy the stu• 

dent had to find something else to do or wait. This pro­

cedure was not entirely satiataotory. It a student needed 
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to use a saw while the two designated machinea were 1n use, 

but a machine that could be made into a table saw was not 

1n uae, the student found it difficult to understand the 

admonishment o.f the instructor that he should .find same­

thing elae to do, or wait. Suob a situation also ca.uaed 

the instructor anxioua momenta, for after all, the equip­

ment was put there tor a.tudent use rather than for the 

convenience ot an instructor. But 1n-ao-tar as possible 

the above outlined procedure was followed cloaelr. 

Limitations Of The StudJ 

The scope of this experiment has bean limited to a 

stud7 of the possible educational advantages of the m chine 

workstation when compared with the same values gained in a 

conventional shop. 

Though a well-known brand of multipurpose machine was 

uaed in th1a experiment, no attempt has been made to meaa... 

ure the uaetulneaa, versatility or rugsedneas of the ma­

chine 1taelt. No record was kept of the time loss result­

ing tram the breakdown ot a ma~bine. 

Control Ot The Experiment 

No claim 1a made that tbe experiment aa aet up would 

turniah a aet or incontestable data. The reaulta and 
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conclusions are not unassailable. The experiment had to 

be fitted into a program 1n such a mann.e:r aa to cause the 

least possible 1nterterence and objeotione. The methods 

devised tor carrying on the experiment and collecting data 

seemed to be the best under the oiroumetanoea. 

A student ot one group could not be equated with a 

student of the other group. Even if matching I. Q•a. and 

apt1tud a could be round, tbe background and previous 

tr ining or tho students would quite likely differ widely . 

The school wherein thie experiment was carried on 10 a 

small one (115 registered students) and because or the 

limited curriculum there oould be no control over which 

atudenta enrolled in what group. Indeed, the experimental 

and control groups were not so designated until after reg­

istration, when the olaaa with aix or fewer atudenta en­

rolled in advanced machine woodworking autamat1oally became 

the experimental group . B-oth groups were made up or jun.. 

iora and seniors about evenly divided between them. This 

was not an ideal testing situation but about as sood a.s 

ooul4 be had at the time . 

The methods uaed tor collecting the data were about 

aa good as could be devised tor the situation., but they 

certainly lett something to be dea1red. Though the in• 

struotor tried at all times to see that the student-kept 

time cheoks, machine changes and maohine-uae card.a were 
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properly tilled in, it is conceded that the data aarda suf­

fered at times aa students tailed to keep them taltbf'ully 

or failed to understand the need of them at all, 

Aa stated above, the experiment could not be allowed 

to interfere unduly with normal class routine. V~enever 

the two conflicted it was the experiment that suffered aa 

it gave way to olaaa-work demands. Suoh conflicts were 

minimized aa muoh as possible, but ocoaa1onally there was 

just no avoiding them. The equipment was put in the shop 

tor student use and the instructor was paid to teach, so 

ne1the~ equipment nor instructor could be diverted unduly 

to the personal use or the instructor for the purpose or 
the experiment. 

Another limiting taotor 1s the small number part1o1­

pat1ng as members of the experimental n.nd oontrol gr-oups. 

It might be more nearly oorreot to oall this a sampling 

instead of o.n experiment. However, this instructor 1a in• 

cl1ned to doubt 1f further collection ot data would add 

anything but numbers. I could be wrong. I have my l1m1­

tat1ona too, personal and prejudicial aa well aa training 

and background. But this atudy wae made 1n a oonac1ent1oua 

effort to find answers to question postulated, not to 

'*prove" anything: and to the best ot my ability that is 

what it is. 



15 

Chapter II 

RECORDS AND DATA, HO ACCUMULATED 

Attendance 

The attendance data were taken directly from the in­

structor's Class Record Book in which absences are recorded 

as excused or unexcused by a code marking. 

Comprehensive Machine Woodworking Teat 

A aeries of multiple-choice questions were designed 

by the instructor. The teat was given to advanced students 

in three high school industrial•arta classes other than the 

inatructor'a own, and to a group of college students. It 

waa thought that the nswera marked by students from other 

schools would furnish a measure of the understandability 

of the questions. The responses by the coll ge group 

should furnish a key to the technical aspect of the teat 

questions. 

The responaes of these groups to the questions were 

tallied. This tally was then converted into a percentage 

figure and each response then given a value. For example, 

question number 18: thirty-three answered the question. 

Twenty•nine chose the first response and four the second 

response. 29/33 • .ee and •/~3 • .12. The first response 
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was then given a value of nina and the second response a 

value ot one. 

Where none of the possible reaponaes to a question 

received a value of seven or greater the question was de• 

leted. FittJ of the one hun~ed twenty-nine questions in 

the test were thus eliminated. In the acoampanJ1n& oopf 

of the original teat, non-counting questions ar• marked 

with an aat•riak (page 62). 

Eaoh group was given the teat after the aeries or dem­

onstrations on procedure and safety were completed by the 

instructor. These demonstrations were given one or two a 

week and senerallJ tel'm1nated a bout the end of the first 

semester. The teat was administered again at the close or 
the school year ae a t1nal examination. 

If a student had taken the test the previoua year h1a 

score on the previous year•a final waa uaed aa hia pre­

teat score or the tolloW1ns rear. Such aco:rea are marked 

w1tb aater1aka. The reason tor following this practice is. 

th1nk, valid. Beoauae of the oampr•hena1ve testing pro­

gram uaed in the element rr and high school yea:ra to mea•· 

ure a 1tudent•a standing and achievement, a atudent often 

beoomes aware of the advantage or making a low acore on 

the pre-teat and then doing hla beat on the second test. 

When th1a h~ppens results do not retleot the truth. It 

waa to avoid this aituation that tbe procedure outlined 



17 

above waa tollowed. 

Machine Change And Machine Use Carda 

Each atudent wae issued a "Time Card" wh1oh .he kept 

with him during h1 olaaa period. The card as designed 

with apace for data collected tor one week. The experi­

mental group recorded all cbangee made on the multipurpo•e 

machine by 41rcl1ng the proper abbreviations on tho card. 

Tbia apecit1ed the machine setup involved in eaob change. 

The control group recorded the use of speo1t1c ma­

chines on their oarda by a mark through a number under the 

name of ea.cb machine. Continuous use of a machine WQB re­

corded as one use. Ho ever, it the use o! ono machine was 

interrupted 'bJ the use of another machine it was recorded 

as three uaea, two on the first machine and one on the 

second machine. 

'1'1me Oheok Oard 

On the re-verse aide or tho !ilaQhine Change Oard and the 

Machine Uae Card, apace was provided for the entry by the 

student or what he waa do1na at apec1t1o times during the 

ptJ'1od. Entr7 in this reoo.rd waa made when a pre-eat bell 

waa rung. The instructor tell heir to an old IBM time 

olook and th1a waa put to uaa to ring a bell three times 
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each period. Whenever the bell soun4ed the student stop• 

ped whatever be was doing and recorded 1n two or three 

words exactly what he had been doing at the moment. (Th1e 

tended to make olock-watohers of some ot the studente, a 

factor which was sootohed when the inat:ruotor installed a 

hidden switch at his desk and operated the bell without 

the aid ot the olook for a period or two.) 

.The purpose of this :reoord wa.s to get at the wa1 bing 

time ot students 1n both groups, and to get an 1nd1aat1on 

ot the time spent by students 1n unPelated pursuits such 

as talking,. This sampling record formed the basis for 

data on tbe number of we ka spent in milling. 

Student Questionnaire 

A abort aeries o~ mult1ple-cbo1oe questions designed 

t:o &ive an indication or how the students felt about the 

machine workatatl.on setup. Students 1n both groups (1956­

1957) were asked to complete the questionnaire. 

Parent Questionnaire 

Another short aer1ea ot multiple-choice questions de­

signed in the attempt to find bow parents felt about the 

machin• workstation setup. At the 1956·57 open houae, par­

ents and friends v1a1t1ng the 1nduatr1al-arta shop were 

http:workatatl.on
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asked to complete the questionnaire. Returns amounted to 

about twenty per cent. 

Quality Ot Projects 

The annual Induatrial Arts Pair sponsored by the id· 

Will.amette Valley Industrial Arts 'l'eaohora Association was 

ua d aa a mean. of comparing projects made by both of the 

grou.pa involved in this .exper1Jnent w1 th the work of other 

students in conventional shops. A rocord waa kept of the 

projeota entered and places, it any, awarded. Not all stu­

dents entered projeota 1 tor the ta1r 1a selective. Only 

the bett•r ones were allowed entry. 

Another yardstick for the measuring ot comparative 

qualitJ, though prejudiced, ia tbe opinion ot the 1natruo• 

tor. 

Waiting 11me 

Each student 1n the control group waa ohecke4 twice 

with a atop watch to find the amount of t~e spent waiting 

tor machine he ne ded. These ohecka were made on a pre­

det-ermined 4ay, one shortly tter all students were in the 

milling prooeaa and the othor five to e1x weeks later. 

Tb.eae data are u ed to compare the time loat bf tbia group 

with the machine change time or the expertmental group. 
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Process D1atr1but1on 

In most industrial-arts courses students spend time 

in planning, building, assembling and finishing or proj­

ects. This study is limited to the ttme spent in building 

(or milling) the project. To find the milling time• the 

Time Check Carda wore used to determine wbe.t process tho 

student waa engaged in ch1etly eaoh week. The results are 

given 1n weeks spent in eacb process (or phase) ot project 

construe t1on. 

These data are us·ed in conjunction w1th the wa1tins 

time to determine the time lost by a student or the con­

trol group in waiting h1a turn on tbe various machines. 
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Chapter III 

TABULAR PRESENTATION OF DATA 

California Mental Maturity Test Scores 

Expertm ntal Group 0ontro1 Group 

Student I. Q. $<)ore Student I. Q. Score 

1955 56 

l 96 1 86 

s 89 2 96 

3 94 s 106 

4 80 4 9'9 

5 99 5 91 

6 99 6 108 

*7 108 7 77 

ott)oo 99 See note on the following 

*9 105 page. 

1956-57 

10 97 8 76 

11 126 9 106 

12 99 10 108 

13 96 ll 77 

14 99 

15 82 

~18 105 
Totala . 157~ 1os:~ 
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Computation• 

Sum of the Number in group • I. Q. average
I. Q . sooree 

1573 16 • 98.3 

I1032 ll • 93.0 

Difference in I. Q. average 1n favor ot 

the experimental group 

Bote: Studenta 7 and 8 were atudent ahop­

aaa1atanta in eaoh or the two beginning ahop 

claasea and did their work during th1a time 

in accordance with the provisions tor the 

experimental group. 

Students 9 and 16 were advanced boya 

tak1ng ahop during the Shop II period 

(Carpentry) and did their work in accord­

ance with the provisions tor the experi­

mental group . 
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Attendance Reeord 

Experimental Group 

Student Excused Unexouaad Dare 
1955-56 Daya Absent Dars Absent Present 

1 4 1 175 
2 2 0 178 
3 5 0 175 

16 1 163•5 3 0 177 
6 5 0 175 
7 0 () 180 
8 l 0 179 
9 6 0 174 

1956-57 

10 10 0 170 
11 10 l 169 
12 a 2 176 
13 4 0 176 
14 10 1 169 
15 0 176 
16 5 1 174 ' 

Totals 87 7 2786 

Control Group 

Stud•nt Exoueed Unexcused Da7a 
1955-56 Days Absent Days Absent Present 

1 3 1 176 
2 4 0 176 
3 14 0 166 
4 5 0 175 
5 6 1 173 
6 8 0 172 
7 7 0 173 

1956-57 

8 6 0 174 
9 1 0 179 

10 7 1 172 
11 6 0 lt4

Totals 67 3 .19 0 
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Daya present .,. 

Experimental Group 

2786 .,. 

Control Group 

1910 + 

Unexcused + 
days absent 

Expertmental Group 

7 .;. 

Control Group 

3 + 

Computations 

Number or 
students 

16 

11 

Number ot 
atudente 

16 

ll 

• Average daya 
attendance tor 
eaoh student 

• 174.1 

173.6 

• Average unex­
ouaed days ab­
sent for eaob 
student 

• 

• .2'1 
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T~e Lost B7 Students' Machine Changes 

Operation 

Saw tos 
Jointer 
Saw-Jointer 
Sander 
Drill Preas 
Lathe 
Jlg Saw 

Saw-Jointer to& 
Saw 
Horizontal Drill 
Sander 
Drill Freas 
La.tbe 
Jig Saw 

Jointer to: 
Saw 

Experimental Group 

Humber made x T1Jiie 1n = Time lost 
by group seconds in seconds 

69 46.0 3174.0 
157 1e.o 2826.0 

28 60.0 1680.0 
86 96.0 8256.0 

119 76.5 9103.5 
18 85.0 1530.0 

11 10.5 115.5 
12 69.2 830.4 
15 60.1 901.5 
16 ao.o 1280.0 

5 92.0 460.0 
3 72.7 218.1 

23 54.0 1242.0 
Saw-Jointer 9 41.2 370.8 
Sander 3 48.4 145.2 
Drill Press 4 45.0 l BO.O 
Lathe 7 45.2 316.4 

Horizontal Drill to: 
Saw 

Sander to: 
Saw 
Saw-Jointer 
Jointer 
Drill Freaa 
Lathe 
Jig Saw 

Drill Press to: 
Saw 
Jointer 
Sander 
Lathe 

5 61.0 305.0 

14 55.0 770.0 
a 6S.5 137.0 
2 27.0 54.0 

63.8 255.2•5 76.2 361.0 
2 53.0 106.0 

36 68.8 2476.8 
3 ~3.2 99.6 

10 59.8 598.0 
2 97.6 195.0 
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Lathe to: 
Saw 
Jointer 
Sande~ 
Jig Saw 

Jig Saw to: 
Saw 
Lathe 

Totals 

Time lost tor 
machine change a -:' 

entire group
(col. 4, page 26) 

40,143.9 "l" 

Minutes lost 
for machine +
changes, en­
tire group 

672 .4 -:' 

Number or per•
ioda loat tor + 
:machine change s~ 
entire group 

13.46 ;. 

!otal time 
lost for ma• ":' 

chine changes
(col. 4, page 26) 

40,343.9 seconds ":' 
. 

11 87.0 951.0 
5 :53.1 166.5 
3 76.6 235.8 
2 76.8 153.6 

15 50.8 762.0 
1 63.0 63.0 

707 40,343.9 

Computations 

Number ot sec- M1.nutes lost 
onda in one = ro.r machine 
minute changes, en­

tiro group 

60 672.4= 
Number ot Number of per-
minutes 1n -- iods lost tor 
one period machine changea, 

entire group 

50 • 13.45 

N\Unber ot Claaa periods
students in • lost b{ eaab 
group (col. l, studen durins 
page 23) rear 

16 .84= 

Total number Average time 
ot machine = lost for ecush 
change a (col. 2, machine change 
page 26) 

707 • 57.06 aeoonda 
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Total number Number or Average number 
or machine ":' students 1n : or machine 
changea {col. 2, group (col. 1, changes per stu­
page se) page 23) dent per year 

707 ":' 16 -- 44.2 

Minutes loat Number of Time 1oat per
for machine + students 1n -- student per
changes, en- group (ool. 1, year in minutes 
tire group page 23) 

672.4 ":' 16 ...- 42.03 
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Proceea-time Distribution: Control Group 

Time In Weeka 

Student Planning Milling Assembling Finishing Total 
Weeke 

1955-56 

1 5 lS 1 12 36 

2 7 14 e 6 36 

3 9 15 1 11 36 

4 6 19 4 7 36 

5 6 l2 a 9 29 

6 7 12 5 ll 35 

7 a 13 4 ll 36 

1956-57 

e 9 14 13 36 

9 7 13 16 36 

10 ' 21 8 36 

11 5 19 12 36 

Totals 76 170 141 387 

Computation 

Total weeks + Number of stu- -- Average weeks 
dents milling pe:r

student 

170 + 11 • 15.4.. 
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Waiting Time: Control Group 

Time in minutes for one claaa period 

Student Firat Check Second Check 

1955-56 

l 0:00 0:00 

2 9:00 12:00 

3 0:00 6:00 

4 OsOO 0:00 

5 0%00 0:00 

6 ocoo 0:00 

7 0:00 4:00 

1956-57 

8 2:00 0:00 

9 0:00 0:00 

10 0:00 0:00 

ll 0:00 0:00 

Totala 11:00 22t00 

Total minutes 

33100 

+ 

Computations 

Number ot Ohecka 

2 

• 

• 

Average daily
Waiting time 
tor group 

16.5 minutea 
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Average daily
waiting time +
for group 

16,5 minutes -:' 
. 

Average daily 
waiting tim• .X 
per student 

1.5 minutes X 

Averase weekly 
wai tins time x 
per student 

7. 5 minutea x 

Total waiting
time per atu• ­
dent pel" year 

.115.5 minutes ":' 

Number in group 

11 

Claaa periods 
per week 

5 

Average weeks 
in milling
(page se) 

15.4 

Length ot 
olaaa per1oda 

50 minutes 

Average da11J 
• waiting time 

per student 

• 1.5 minutea 

Average weeklr 
• waiting time 

per student 

• 7.5 minutes 

Total waiting
• time per stu­

dent per year 

= 115.5 minutes 

Periods ot 
= waiting time 

per student 
per year 

• 2.31 periods 
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Machine uae record: Control Group 

All Students 

Machine Used 1955-56 1956-57 Totale 

Saw-Jointer 134 105 239 

Jointer 7 0 7 

Sande~ 33 61 94 

Drill Pres 16 71 87 

Lathe s 76 78 

J'1g Saw 31 15 46 

Band Saw 36 51 87 

Totale 259 379 6S8 

Computation 

Total times + Number or stu- • Average number 
maoh1nes denta ot times each 

atudent made use 
ot a machine 
tor one year 

638 + 11 -... sa.o 



32 

M1d-W1llamette Valley Industrial Arts Fair Results 

Experimental Group 

Student Project Place 

1 Senior Serving cart Firat 

2 Senior No proJect entered 

S Senior Television table Second 

4 Senior No project enteNd 

5 J\Ul1or No project entered 

6 Senior Sewing caddJ Oertifioate 
of merit 

7 Sophomor• No project entered 

8 Junior Ootfee table 

9 Junior Corner table Second 

10 Senior No project entered 

11 Senior Step table Oert1.ticate 
ot merit 

12 Senior Ho project entered 

13 Senior No project entered 

14 Junior No project entered 

15 Junior No project entered 

16 Junior Gun rack Second 
Tid-bit tray Firat 
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M1d-W1llamette Valley Industrial Arta Fair Resulta 

Control Group 

Student Project Place 

1 Senior Small deak Third 

2 Senior Cottee table First 

3 Senior Coffee table Second 

4 Senior No project entered 

5 Senior Ocoaa1onal table First 

6 Junior Ho project entered 

7 Junior No project entered 

e Junior Ro project entered 

9 Junior !nble lampe Rosette 

10 Senior 'l'elev1a1on table Firat 

ll Senior No project entered 

Order Ot Awarda 01ven At The 

M1d-W1llamette Valley Industrial Arta Fair 

Experimental Control 

Roaette Beat ot division 0 1 

Oertitica.te Outa tand1ng w·orkmanship 2 0 
ot merit 

Firat Excellent workmanship 3 3 

Second Very good workmanship 3 l 

Third Good workmanship 0 l 

http:Oertitica.te


1. If you had a choice would you pref&r 
1n your shop period 

2. Do you think you could get more 
accomplished 1n a 

3. Do you think you could learn more 
about woodworking machines in a 

4. VT.n1ch do you think would provide the 
more interesting work situation. a 

5. Do you think you c o\Ud learn more 
about the sate operation of wood­
working maoh1nea in the 

6. Is there anything you particularly
like about the physical setup of our 
woodwork area? 

Jla.chtne Flexible Unit 
workstation ahop machines 
setup setup 

7 6 0 

6 7 1 

10 0 

9 5 l 

9 4 0 

4 I like to uae a machine 
all by myself 

6 I don't have to wait to 
use a maohin• 

4 I can get more work done 

6 I can learn more about 
machines 
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7. Is there anything you part1c.ula~ly 
d1alike about the phya1oal setup 
ot our woodwork area? 4 I wast• toe much time 

changlng from maohin• 
to machine 

(No other reaponsea) 

a. Comments about ahop, equipm&nt,
inatru-e tor and or the shop program l Noed more project storage 

room 

1 Not enough room 

3 D1sl1ke «time cards" 

Oi 
(It 



1. Would you prefer that your boy have in 
b1s shop period 

2. Do you think he might accomplish more 
ina 

3. Do you think be might learn more about 
woodworking machines in a 

4. f:b.iob do you think would provide for 
your boy the more interesting work 
-situation? 

5. Do you think be m1ght learn more 
about the safe operation of wood­
working macb1ne.a in the 

Kach1ne 
Workatation 
Shop 

5 

7 

5 

5 

4 

Conventional 
Shop 
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COMprehensive Teat Results 

Experimental Group Control Group 

Student Pre-te t Follow-up Student Pre-test Follow-up 

1955-56 

1 93.7 88,0 1 75.0 ...-~ 
2 77.4 80.6 2 84.2 82.9 

3 75.8 78.0 3 69.8 59,5 

4 61.0 &1.2 4 83.9 87,4 

5 75,9 73.5 5 77.2 76,'7 

6 83.9 87,4 6 75,6 74.4 

7 80.4 ee.a 7 52.6 43.0 

a 78.4 77.0 

9 74.5 $5,3 

1956-57 

10 27.0 75.9 a 66.1 46.4 

11 85.4 70,0 9 * 86.3 77.4 

12 * '77.0 ao.s 10 * 75.4 77.6 

13 * 82.9 81,0 ll * 43.0 50.7 

14 71,0 73,0 

15 75.5 73,2 

16 * 65.3 71.1 

Totala 1175,1 1223.1 789.1 677.0 

* These grades are rr~n the final t6at of the previous 

year tor students who took the tests at that time. See 
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explanation page 16. 

Computa.t 1ona 

Total group ,. Number in group • Average tor 
acorea each student 

Experimental Group 

1175.1 .;. 16 • 73.44 

lBBS.l .;. 16 • 76.44 

Control Group 

'789.1 .;. 11 # 71.7~ 

677.0 + 10 = 67.70 

Gain (+) or loes (-) in knowledge: 

Experimental Group 7G.44 .. 73.44 • + 3.00 

Control Oroup 6?.70 - 71.73 -- -4.03 

Difference 1n favor ot Experimental Group 7.0:5 
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Safety Test Results 

Experimental Group Control Group 

Student Pre-test Follow-up Student Pre.. test Follow-up 

1955-56 

1 84 100 1 80 

2 70 100 2 72 86 

3 86 eo 3 100 100 

4 82 86 4 66 66 

5 86 72 5 86 100 

6 66 66 6 80 100 

7 86 100 7 36 68 

a 54 80 

9 100 100 

1956-57 

10 86 100 8 56 58 

11 100 100 9 * 100 100 

12 ~ 80 so 10 * 100 100 

13 it 86 100 11 «t 68 72 

14 S4 100 

15 86 100 

16 *100 100 

Totals 1246 1464 842 850 

il' These grades are from the final test of the prev1ows 

yee.r for students who took tne testa at that time. See 
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explanation on page 16. 

Computations 

Total group '!- Number in group • Average tor 
aoorea each student 

Experimental Group 
. ...1246 ':" 16 - 77,97 

1464 + 16 • 91.50 

Control Group 
.842 "l' ll • 76.54 

850 + 10 • 85.00 

Gain (+ ) or loss (•) 1n knowledge: 

Experimental Group 91.5 - 77.87 = +13,63 

Control Group 85.0 - 76.54 • +8.46 

Difference in favor of Exper1•ental Group +5.17 
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Chapter IV 

INTERPRETATION OF RESULTS 

Inoreaaed Production 

CQlllpariaon of Time Lost By Student's Machine Changes: 

Exper~ental Group (pages 25, 26 and 2?) with the Wa iting 

Ttme: Control Group (pages 29 and ~0) shows the following: 

Time lost for machine changes: 0.84 class periods 
per student 
per year 

Waiting ttme: 2.31 olaas periods 
per student 
per year 

The ditterenc,e in these reoults should give an indi­

cation of tbe advantages of the machine workstation setup. 

The figures show auoh a small difference, however, th t 

one onders 1t they are s1gn1t1oant. May 1t be pointed 

out that the data trom which these figures were derived 

present certain vagariea. In the experimental group it 

1a possible that not a ll me.ob1ne changes were recorded by 

tb.e students despite the insistence by the 1natructor of 

their importance. The same oan be aa1d of the machine 

use data recorded by the control group . Comparison ot 

the total number of machine chang a with the total number 

of machine uses will reveal, however, that these totals 
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are relatively consistent. 

Analysis ot the waiting time data will, likewise, pre• 

s ent certain diaorepancies not at t1rat apparent. To in.­

atFUctora ot machine woodwork these figures may, tter con­

sideration and reflection, seem unduly low. This instruc­

tor believes they are low because atudenta of the control 

group aoon b•oarne aware that their un-buay momenta were 

being clocked and would exercise thoir ingenuity beyond 

normal ltmita to avoid just plain wa1t1ng. Consequently 

the figures for waiting time ~7 be leas than norMal. 

Thia may well be true in this instance, tor one ot 

the cardinal rulea of this instructor's shop is that a 

student must be buay and l'J'Orking at all times. A student's 

failure to do so may result 1n his loas of shop pr1v1l gea. 

Knowing tbia, it 1s quite understandable that students 

should want at least to appear hard at work when the in­

structor is near, expec1allr it be baa a atop watch in 

his pocket. 

Also, the aggresa1venea.a or the student has much to 

do w1 tb b1s waiting time . This instructor has observed 

a particularlr shy boy waste more than four continuous per­

iods in buey work because h• did not want to intrude on 

other students t ma.oh1n& use nor ;yet attract ·tne ttention 

of the 1natruotor. Such situations are a part or teaching 

and are taken oare or a.s the7 arise. The instructor 
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regulates in one tash1on or another the t~e spent by oacb 

student on the maoh1nos ao that eaoh may have sut1'1o1ent 

time to do his work. 

It 1a, then, the opinion of this instructor that, 

while the difference ia loss ot time or the two groupa may 

be minimized, there is practically no time hen a boJ 

uatng the machine vrorkatat1on ia not busy, working at his 

proje.ot, while in the conventional shop there are times 

when a boy m&J waste full perioda waiting to uae a machine 

that ia 1n muoh demand. 

Of course the latter loss of time can be, and often 

1a, minimized by an alert inatruotor by apt sugseationa 

to waiting student ot other things he could be doing 

on hla project. This tY"Pe of situation, however; does 

not arise in tho machine workatation type ot shop. The 

instructor ia relieved ot this one big complaint because 

there is no ne·ed. tor a student to do nothing while wait­

1ng; tor he need not walt at all. 

Aa tar as increased production is concerned it 1a 

poaa1ble tor a student to accomplish mare because he haa 

more time available to him. This instructor has found 

thia to b the case tbougb he can preaent no proof to 

substantiate the claim. 

The amount aooomplished by atudenta depends ao muoh 

upon the individual that anr claim. of increased production 

http:proje.ot
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resulting from the use of individual machine workstations 

is likely not valid. But the lasser waste or time by stu­

dents who use the machine workstation is apparently valid. 

Increased Learning About Woodworking Machines 
And Increased Learning About Machine Woodwork 

The students in the experimental group spent a little 

less than an hour (42.03 minutes, page 27) in changing the 

multipurpose machine from one unit to another. It is con­

ceivable that time thus spent should result in learning 

not available to students in the control group. 

The figures on gain or loss in knowledge (page 38) 

show the student in the experimental group to have gained 

three percentage points in knowledge while working with 

the machine workstation. The student in the control group 

lost four percentage pointe in the same pe:riod. 

In•ao•tar as possible the same instruction was given 

both groups. The one was not alighted in favor of the 

other. The retention and gain of knowledge apparently can 

be attributed to one or both of the following reasons: 

1. Higber intelligence level of the student 

in the experimental group. 

2. The fact that the experimental group made 

machine changes while the control group did not. 

A study of I. Q. scores on pages 21 and 22 reveals 
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the avttrage ot the experimental students to be 98.~ aa 

compared to the control atu4enta' average of 93.0. 1l'b1s 

shows a d1fterenoe between the .ttudenta of the two groups 

ot 5.3. The difference in gain of knowledse about machine 

woodwork and woodworkins machines aa measured by the com­

prehensive test of students ot the two groups was 7.03 in 

favor of the experimental student. 

These two ditfel'enoe figure• appear to be close enQ\lgb 

to account tor the auper1or1 ty 1n learning of the eJtper1­

mental student. Howavel', if this super1or1tJ 1s to be at­

tributed ent1rel7 to tho higher I. Q. or the group, one 

may logically expect the difference figures to approach 

1dent1tr even more closely. It such be the case then at 

least part or the increased learning ot the experimental 

student ms.r be attributed to time apent 1n making machine 

changes, which the control student did not make. 

Inoreaaed I.ntereat 

The att ndanoe record (pagea 23 and 24) ahowa a stu­

dent of the upe~1m.ental group to have a greater "unexcused 

days absent" average (0.44 days per :year) than a student 

ot the control group (0.27 days per year). It our origi­

nal premise thgt student 1nt•reat would be reflected 1n 

the attendance reoord 1s true, we muat conclude that the 

machine wol"katat1on etudent haa leas 1nte:reat than the 
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unit machine student. Let ua see if thia conoluaion 1a 

substantiated by otber oheoka used to help anawer the 

original question. 

From the scores of the comprehensive tests (page 38) 

we find the experimental group to have learned mof'e than 

the control group. This mar in part be a result of a 

greater intereat in ahop work created in the experimental 

student, or a leaa~r interest created in the control etu­

dent. It is quite likely that a student who always haa a 

machine available for his every use will maintain a high­

er interest level than the student who must ahara the ma­

chine with his fellows and sometimes wait tor ita use. 

It seems cammcn knowledge that participation reaulte in 

increased interest while non-participation may well re­

sult in lessened interest. It appears likely th t the 

difference in scores or the two groups 1a, in part, due 

to a ditterenoe in interest level. 

~uestion tour of the Student Questionnaire (page 34) 

deals directly w1th student interest. Almost twice as 

many (nine to five) consider the machine workstation to 

present a more interesting work situation than the flex­

ible shop, and only one ot the fifteen returning question• 

nairea thought the conventional shop offered a more inter­

eating work situation. These questionnaire re•ultl ma7 

not be conclusive but the7 do apeak well, tram the 
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studente• point of view, tor the individual machine work­

station as a means of raising the student interest level. 

In talking with other shop teachers bout the exper­

imental setup under study- most read117 subscribed to the 

possibility ot increased student interest. 

That atudent interest ia increased by using a machine 

workstation aituat1on rather than a conventional shop sit­

uation seems to be a tenable conclusion 

Increased Work Time 

A comparison ot the tims lost tor machine changes 

(42.03 minutes per student per rea~) with the waiting 

time or the control group (115,5 m:tnutea per student per 

year) reveals that the atu~e.nt in a machine workstation 

shop baa more available work time than tb~ student in the 

conventional shop. Just how much 1a not tully diaoer.nible 

trom the figures which are subject to certain vagaries 

discussed on pages 41 and 42. That it ia probable s•ema 

tenable at this ttme. 

Better Quality Of Work 

Th1a aee.rns to be an extremely nebuloua point to meaa­

ure. So many more important taotora than type or maobinea 

used are involved that no valid concluaion oan be reached 

http:atu~e.nt
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at this time as to whether individual machine workstations 

roster bette~ workmanship than single-purpose machines. 

However, a study or the projects made and entered in 

the Indu trial Arts Fair, and the placea won (pagea 32 and 

33) by th machine workstation students, will reveal a 

pres nee of good quality. Tbat alleged quality aoema pri­

marily to be the result of a studont 1 a desire tor, and a 

teacher's insistence on high perform nee of workmanship . 

For certain reaaona this instructor doubts if better 

quality work det1nitelr will roault tram the uae or the 

individual machine workatat1on; but at the same time it 

1a believed that a lesser quality of work need not neoea­

aar1ly result. 

Increased Learning About Planning 

The machine change record results (page 27), when cam• 

pared w1 th the machine use recor,d reaulta (page 31) 1 show 

that the experimental student made 44,2 changes trcm one 

machine to another, while the control student was making 

use of some machine tor a total ot 58 t~es. This would 

tend to show that the experimental student planned his work 

to avoid exoeas1ve machine changes, while the control atu• 

dent had not aeen the need tor such planning. 

The co.mprehena1ve machine woodworking test reaulte 

(page 38) show the experimental student to have a alight 
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edge on increase in knowledge, which may be attributed, 

in small part, to the need for better planning ot milling 

procedure when using a multipurpose machine. 

The possibility that a student using the multipurpose 

machine may wall learn more about prooedur planning can 

be better appreciated 1r one thinks or the consternation 

of a student who discovers that he has forgotten one ot 

several pieces in bia previous setup and must now tear 

down hie present intricate aetup, change his machine back 

to another bas1o unit, set it up to run the forgotten 

piece, and then re-set the entire machine to make the 

final milling operation. One occurrence of thia is usu­

ally sutficient to encourage the student to plan hia work 

carefully and to continually check to see that no piece 

has been lett undone. 

Increaaed Learning About Safety 

Although the scores of the safety test (pages 39 and 

40) are included 1n the total scores tor the oomp~ehenaive 

teat (pages 37 and 38), tbe satety acorea were computed 

separately tor the purposes or tbia section. The data 

show a knowledge gain for the expe.rimental student ot 13.63 

percentage points while the knowledge gain for the control 

student waa only 8.46 pet-centage po1nta. 

These .figures show a dltterenoe in favor of the 
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experimental atudont ot 5,17 peNentage po1nta. The I. Q. 

score d1tferenoe (page 22) was 5,3 in tavor ot the exper• 

imental student, Theae differences are close enough that 

we may apparently attribute the greater knowledge or satet7 

exhibited by the experimental student to his apparently 

superior mental capacity. This seems to rule out the 111&­

chine workstation as a better means ot teaching safety. 

May it be said that the instructor 1ns1ats, as do 

many ot his oont«mporariea, that safety education is a 

primary teaching objective of industrial arts. Shop satetJ 

rules and the reasons tor eaob must be known by the stu­

dent• and sate procedures muat be used at all t~ea, Each 

student muat pass a written aafety teat with a perteot 

score before he is allowed the uae or any machine. Infrac­

tion of shop aatety rules is good and sufficient reason tor 

loaa or shop pr1v1lesea. 

Lea• Ambulat1on Of Students 

No 1ntePpretat1on can be made on this point tor no 

data collected seem apropos. Mar 1t be brought to the 

reader's attention, however, that interest level of the 

atudent, perhaps more than any other one factor (instruc­

tor made and enforced rules excepted), will precipitate 

ambulation or the lack cr it. The two will normally be 

in 1nd1reot ratio. Since 1t seems that the machine 
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workstation atudent has a h1gber level ot interest 1n 

h1a work (pagea 45, 46 and 47) than the flexible shop or 

conventional shop student, less ambulation of the exp~u·1-

mental student should result. 

Perhaps data on tbla point oould be gotten 1t eaoh 

student were issued a pedmeter and a record kept ot tht' 

read1nga.. An answer to th1a point would be 1ntereat1ng, 

it attainable. 
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Chapter V 

CONCLUSIONS 

It appears that the r&aults ot this study show a de­

gree of substantiation of original pr~isea, when compar­

ing the individual machine workatation shop with the unit­

machine (conventional) shop, rang1ns frcm none to aome aa 

charted below. 

Premise Relative degree or substantiation 
None •••• Some 

1 .. lnoreaaed production X 

2. Increased learning about 
woodworking maoh1nee X 

3. Inoreaaed learning about 
machine woodworking X J 

4. Increased interest X 

5. Increased workt1me X 

6. Better qualitJ of work X 

7. Inoreaaed learning about 
planning X 

e. Increa ed learning about 
sa1'ety X 

9. Leas ambulation or 
students X 

Ir we can accept the !'orogoing conclusions as valid, 

1t follows that we accept the posa1b111tr that there 1a 

some educational advantage to be had from the use of the 
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1nd1v1dual machine workstation that utilizes a combination 

machine. 



APPENDIXES 
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D~FINITIONS 

Attendance record - Teacher-kept record of student attend­
ance, in a conventional grade book, with excused and un­
excused absences so marked. 

Class period - The time a class is in session, normsll7 
fifty-five minutes. Shop periods are out short five min• 
utea ror clean up • 

•o.l_a_oa. !!!! - Same as class period. 

Oomprehenaive machine wo2dwo~k1ns !!..!! - An extensive set 
of questions about machine woodworking, devised by the 
instructor. 

Combination machine - A wood orking machine designed to 
be operated as any of a variety of woodworking machines 
by modifying the machine and/or changin§ aoceasor1es. 
This term is used interchangeably with Multipurpose ma­
chine." 

Contrg1= atudent .. A student member of the control srou2. 
In the control group th• multipurpose machines were used 
aa unit (single purpose) maob.1nes , each set up tor one 
specific service. 

Conventional shoe - An industrial arts woodworking shop 
with a number or unit machines each of which are single 
purpose--a aaw tor sawing, a drill press for drilling, 
etc. 

Excused absence - A forced absence of a student, such as 
by I!1ness. 

Flexible eho~ - A flexible shop has been described as one 
equipped wit multipurpose machines which are ch nged as 
needed by the instructor and used as unit machines. 

Individual maohi~e workstation - A designated place tor 
a student to wor at a multlpurpoa• machine, on which be 
can do most common woodworking operations. The student 
assigned such a workstation ha the m chine to himselt tor 
his o}4sa period. No one else uses 1t .. 

Machin! change .. A student-kept record of cha~es made on 
the mu tipurpoae m chine, auoh as changing ita setup from 
table saw to drill press. Used in the expertm ntal group
only. 
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Maobine change ~ - A stop-watch sampling by the in• 
structor or actual tim involved in machine changes made 
by the students. Used in the experimental group only. 

Machine use - A student-kept record of the times a speo1­
f1c maabtne h a been used. Uaed in the control group 
onlJ. 

Machine workattttion .. This term 1s used interchangeably
with "in<Iiviaual machine '>' Orkstat1on." 

Milling - That portion of project construction that re­
quires the shaping of wood members of a project and in­
volves the use of woodworking machines. 

Multipur~oae machine - A woodworking machine designed to 
be operaed aa any of a variety of woodworking machines, 
by modifying the machine nd/or changing accessories. 

MWVIAA Pair - Mid-W1llwnette Valley Industrial Arts Aaso­
ciat!on'"'"":FSir. An 1ndustr1al arts fair patterned after 
the national Ford-sponsored Industrial Arta Fair. Spon­
sored by the Industrial 1. rta teachers of the m1d-\Hllam­
ette Valle:y each spring, for the purpose of pre-selecting
projects to be sent to the national fair. 

Period - Class period. 

Student questionnaire - A questionnaire devised by the in­
structor and 6nawered by th students. 

Teacher evaluation • The teacher's estimate or work quality
done b7 students. 

Unexcused absence - An absence of the student for his own 
personal reason, suoh as a hunting trip. 

Unit machine - A woodworking machine designed and used for 
a single purpose; not convertible into a machine th t will 
do a totally different operation. 
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STUDENT QUESTIONNAIRE 

1. It you bad a choice would you prefer to have in your
shop period: 

0 A combination machine for your own exclusive use. 
(Machine workstation shop)

0 The instructor set up basic maohinea as needed by
the class. {Flexible shop) 

0 A conventional shop. (Table saw, lathe, jointer,
etc.) 

2. Do you think you could get more accomplished in a 

0 Machine workstation shop 
0 Flexible shop 
0 Conventional shop 

3. Do you think you could learn more about woodworking
maoh1nea in a 

0 Machine workstation shop 
0 Flexible shop 
0 Conventional ahop 

4. Whioh do you think would provide the more interesting 
work situation, a 

0 Machine workst.at1on shop 
0 Flexible shop 
0 Conventional shop 

5. Do you think you could learn more about safe opera­
tion of woodworking machines in the 

0 Machine worksta tion shop 
0 Flexible shop
0 Conventional shop 

6. Is there anything you particularly like about the 
physical setup of our woodwork area! 

0 I like to Wte a machine all by m7self. 
0 I don't bave to wait to use a machine. 
0 I can get more work done. 
0 I can learn more about machines.
0 Other (epec1f;y)_______________ 
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7. Is there anything you particularly dislike about the 
physical setup or our woodwork area? 

0 I waste too much time changing from machine to 
machine. 

0 I would rather use unit machines because they do 
better work . 

0 I can't get around to sea what others are doing 
aa much as I would like. 

0 The machines are too oampl1oated.0 Other (specify)______________________________ 

e. Write below any oommenta you ish to make about the 
shop, the equipment, the instructor, the shop program, 
or any other item directly related to shop work . 
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PARENT QUESTIONNAIRE 

Place a check mark in the olrole before the answer 
you choose. 

(A MACHINE \'ORKSTATION shop is one in Which eaoh boy 
is assigned a certain combination machine Which is his 
exclusively during his shop time--no one else touches it.) 

(A CONVENTIONAL shop is one which is equipped with 
individual machines; seur, lathe, jointer, etc.; which can 
not normally be converted 1nto another machine in the man­
ner of a combination machine such as we have. 

1. 1ould you prefer that your boy have in his shop period 

0 The MACHINE WORKSTATION kind of setup. 

0 The CONVENTION~i .L shop kind of setup. 

2. Do you think he might aooaaplish more in a 

0 Machine workstation shop 

0 Conventional shop 

3. Do you think he might learn more about woodworking 
m chines in a 

0 Machine workstation shop 

0 Conventional shop 

4. ~bich do you think would provide for your boy the more 
interesting work situation, a 

0 Machine workstation shop 

0 Conventional shop 

5. Do you think he might learn more about the safe opera­
tion ot woodworking machines in the 

0 Maohine workstation shop 

0 Conventional shop 
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llCHI NE WOODWORKI NG HAD
DATE;---------------­

Study the following akotoboa and decide whether tbe 
procedure used in each 1a right or wrong. Indicate J'OUP 
oboice by blocking in the apace provided (0). 

Alao indicate tbw reaaon or reasons tor your anawer 
by cheoklns the proper reeponeoa. 

Problem l ia completed aa an example. 

l. t Bight 
o Wrong 

0 Saw blade too high 
o iter not uaed 
0 Fence not U1ed 
0 This wood ebape should 

be out on tbo circular aaw 
t None of' thlat 

2. 0 
0 

Bight
Wrong 

0 
0 
0 
0 

ood 1a ~operly againat miter 
Woo4 not properlr against tDiter /---, ~ ~ 
· ood in poor poe1t1on · ,....-~..t___'.._,.lol.~"'"'-""'!!:2:z:zzz!~:.u....., 

Th1a wood 1bapt ahould not '-'--------~ 
be out on tbe circular eaw 

0 Nona of the ae 

3. 0 Right
0 Wrong 

0 Wood 11 ~oporly against miter 
0 Wood not proporl7 against miter 
0 Wood in poor poaition / --- ..._ , ~ 
0 'rbia wood 1bapo ebould not be ,1 ~ 

out on tbt oiroular aaw 1'------------' 
o None or thee• 

6. 0 Right 
o WJtong 

0 Wood ia properly against miter 
o oo4 ia not properly against miter 
0 Wood in poor position / ... ..., \ ~ 
0 Thia wood abape aho~ not / PO< ~ 

be cut on tho oirou saw c::1 ======~==~~=~~:J
0 None of tho•• 
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In problem. 5, 6, 7- 8 and 9 oonatder the wood ae 
be1ns 9.!! 1!2!! THIOX. 

5, 0 Rtght 
0 Wl'ODg 

0 Wood 11 pr-op&rl1 againat mite• 
0 Wood not properlJ aga1nat miter 
0 Wood in poor poa1t1on 
0 Tb1e wood ehapo ahould not 

be eut on tba circular aaw 
o Hone of tbeae 

e.u. 0 Right 
o Wrons 
0 Woo4 11 p.L'Operly againat tonee 
0 ood 1a not properl7 against fonce , " . 
0 Wood in poor poa1t1on 
0 Tbla wood 1bape ahould not 

be out in tbe c1roular aaw 
o None or thea [] 

• c • • • 

1. 0 Right 
0 Wrong 

0 Wood 1e properly aga1net miter 
0 wood not proporl7 asa1net miter 
0 Woo4 1n poor poe1t1on 
0 Tbia wood abape ehoul4 not 

b• cut on tbe circulD eaw 
o Boa. or tbee• 

e. · o Right 
0 Wrong 

0 Wood la properl7 aga1net miter 
0 Wood 11 properly aga1zat tenoe 
0 Wood 1n poor poe1t1on
0 Thia wood 1bape ahould not 

be out on tbft c1rcular saw 
0 None or tbe•• 

9.... 0 Right
0 Wl-ong 

0 Wood 1a proper11 aga1n~t m1tor 
0 Wood 1a properlT aga1nat fonc 
0 Wood in poor poa1t1on
0 This wood abape should not 

bo out on tbo circular saw 
0 one ot theee 



10. On il~ olrcular saw, if the renee 1• not parallel
with tbe blade, wbat is tbe first thing to cbook? 

0 !be renee with a groove on the table 
0 Tb!t ottaet ecrew on to. renoe 
0 Tbe table lock 
o Tbat the blade 1a tight on the ~bor 
0 None of these 

11. When cutting a groove parallel to an edge, wb1cb ot 
the followina o~cular saw aeoeaaor1es 1a \laed ae 
a guide tor the wol'k ? 

o ruter 
o Fence 
o Clearance block 
0 Poatber board 
o lone ot these 

12.* Wben the fence 1s ueed a a a atop gauge
small pleoea to the aarae length on tbe 
which ot the tollow1ug 1a used? 

to out eovoral 
circular aaw, 

0 Feather board 
0 ClMlp 
o Mltez­
0 Clearance block 
o Nona ot tbleo 

13 .~ Two common devioee used on tbe circular saw to eut 
grooves wider tban a aaw kerf are 

0 Dado head 
0 Hollow ground blade 
0 Grooving blade 
0 Wobble aaw 
o. None ot theae 

14.* X1okbacka ma7 occur on tbe cb'eular saw tor the fol• 
lowing reasons 

o A. dull blade 
0 saw blado too h1gh 
o saw speed too great
0 Splitt r guard not used 
o None or tbeao 
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15.{} Which of the tollowtng deac~1bee a aa1'e ethod ot 

J'ipping very narrow atock? 

0 Pu.ah tho stock tbrou.gll w1tb a puab at1ek 
o Puab tbe stock tb:rouab tar enough t or a bal'ld•hold 

beyond the blade, tthen pull thO roma1nder throuab 
0 Rip put way, remove, reverse at1ck. complete cut 
0 None ot tboae 

16.* K1okbacka may occU'l" on tbe circular saw tor tbe tol• 
lowing roaaona 

0 Puah etick not u.aod when neoesaary
0 Not enough aet in the saw blade 
0 Stock being aawe4 11 warped 
0 Ripping etock with unatra1ght edge aga1nat renee 
o No.- ot t}U)ae 

17. Oom.par1ng the d1ac sander to thO circular aaw, the 
aander revol'vea at a a.peed that ia 

o Greater 
0 .t.aaer 
0 Tho aame 

18. 'the aaw blade (oroaacut, rip or combination) ahoul4 
project about how tar abov• tbe ttock? 

o 1/8 inch 
o 1/4 1neb 
0 1/2 1n.cb 
0 Ae much at~ poaaiblo 
o None ot tbeae 

19. To RIP a board meane to cut 1t 

0 With the grain
0 · Aero a a tho grain 
0 At an angle 
0 On a bevel 
0 No~ of tboae 

20.'* A oomblnat1on o1rcular aaw blade 1e uaed tor 

0 Ripping 
0 c:vos.acutting 
0 Both OJ:'08IOUtt1ng and ripping 
o Bovela and ansle• 
o Bone or the ae 
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21.• Which ot the following obangea is (are) lllado on the 
circular ••• to adjust for the thickness of grooving
and dadoing devices? 

o Cbanse throat plate
0 Ra1ae eaw t ble (lower saw arbor) 
0 Remove table ineert 
0 Speed up t'be machine 
0 None of these 

22. How tar should tbe hollow ground circular eaw blade 
project above the stock 'bo1ng eut? 

o l/9 inch 
0 l/.4 inch 
0 1/2 inch 
0 AI much aa poaalble
0 Bono of tbeae 

23.~ Tbe teeth ot a hollow ground circular eaw blade bav• 

0 No set 
o some aet 
0 Much 1 t 

24. When r1pp1ns a bevel on tho circular aaw, a tilting
table aaw baa bow much advantage over a tilting ar• 
bor eaw? 
o None 
0 Some 
o lluob 

25. On tbe cirQular saw, does a tilting aaw blade bave 
any a.dvantagee not found on a tilting table machine? 

o Yes 
o No 

Tbia ek tch ebowa a t)'P1cal out aaade by a 
0 Dado be d 
0 Wobble aaw 
o Mold1ns bead 
o Groo'flng aaw t16uJ/!II0 None of tbeao 

27.* Tb1a eketch abowa a typical cut made by a 
0 Dado head 
0 Wobble a w 
0 Molding head 
o Groovlns saw 
0 None of tb&ae 
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28.-o Thia akotch ahowe a tJP1oal cut made by a 

0 Dado bead 
0 Vtobble aaw 
0 Molding bead 
0 Grooving aaw 
0 NoX» or these ~ 

29. Tba cut indicated in the sketch ia called a 

0 Rabb8t 
0 Cham.ter 
0 Bevel v 
0 Dado 
0 None or tbeeo 

30. Tbe cut indicated in the ak tch 1a called a .---­
0 Rabbet 
0 Obamtor 
0 Bevel 
0 Dado 
0 None or tbese 

Sl. The eut indicated 1n the sketch ia ~all+ 
0 Rabbet 
0 Cbamter 
0 Bevel 
0 Dado 
0 Nona of these 

32... Tbe cut indicated 1n the sketch 1a oalled a 

0 Rabbet 
0 Cbamt' r 
0 B vel L
0 D do 
0 None or thaae 

33. TM cut 1nd1cat d 1n tho sketch 1s call~ 
0 Rabbet ,-- I 
0 Cbamt'er 
0 Bevel 
0 Dado 
0 None ot these 



Tbe out illuatrat d in the sketch ia called a 

0 Tenon 
0 Obe•k 
0 ltnee 
0 Shoulder ~~.&......------' 
o Ifone ~ tbeae 

Tbe cut illustrated ln tba sketch la called a 

0 Tenon 
o Cboek 
o Knae 
0 Shoulder 
0 None ot the•• 

$&. a- !be 1lluatrated out tor a tenon 1a ueuall'y made 

I ': 
t 

0 Firat 
o Laat 

~~.~------------~ 

$7. Tbe illustrated cut tor a tenon ia U1uall7 made 
with tbe a14 ot the 
o Miter 
0 Jointer 
0 Tenoner 
o Feno• 
0 None of tbe 88 

Tbe opera,ion illuatrated 1n tbe aketoh 1a called 

0 Reeaw1ng 
0 R1pp1QB 
o Oroaaoutt1ns 
o Grooving
0 Non. ot thOse 

r( 

39. The operation illustrated in the 

0 Reeaw1ng 
0 Ripping 
0 Crosacutting 
0 Grooving 
o Nona of tb8 ae 

aketch 1a called 

40. • A machine u• d generall7 tor drilling ia called a 

0 Drill master 
0 Boring bar 
0 Jig ••• 
0 Latba 
o HoP& or tbe•• 
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41.~ A maobine used generally tor drilling can alao be 
u1ed to 

o Mortiae 
0 Sbape 
o cut eirolea 
0 Rout 
0 Hone ot theae 

42 . * Boring toola uaed to make boles 1n wood are called 

o Drill bite 
o Auger bits 
o Routez- bite 
o Wood b1ta 
0 Hone ot tbe•• 

43. * The enlargem nt ot a hole 1n wood with an auger 1e 
seldom enttrely eatiataotor7, • ldom portect, but 
1t can ,_ done. Wb1ch ot tbe following deaerlbee 
one w 7 7o·u can use? 

0 Uae a planetor bit 
o Uae a c1rcle cutter 
0 Start bit ea 117 
o Plus the hole and redr1ll 
o None of thea• 

44 . * To prevent wood trom splintering around a hole when 
boring one can 

0 D~n wood before drilling
0 Drill part • 7 through then reverae pieoe 
0 Uae a scrap piece under the work 
0 Run drill at high ap ed 
0 None ot tbeae 

45 . .. Clearance botween m.ortiaina bit and chisel ahould be 

0 The thickness ot paper 
o 1/64 inch 
0 l/32 inch 
o l/16 inch 
0 None ot the•• 



10 

46.* In what e quence would 70U out the rectculgular hol.e 
indicated in the eketch? 

FIRST CUT 
A 

0 cut A. B
0 out B c0 cut c 
0 None ot these 

47 . tJ. IAS! CUT 

0 Cut A 
0 Cut B 
0 Cut 0 
0 None ot these 

I I I I 

~..:J: =~ _---= .l,J 

48 . * It 1a necessary to chooeo a correct eequono ot cute 
when makiDQ a mortise 

o To prev nt the wood from. eplitt1ns
0 To prevent the ebia l trom splitting 
0 To pJtevent ends of r.nort1ao t:rom slanting
0 To pr v nt the ohieel from ov rhoat1ng 
0 None or theae 

49.~ Thoro abould be a cloaranoe between tbO mortising
hold•down and the wopk of 

0 A paper th1ckneae 
o 1/84 inch 
o 1./32 1noh 
o i/16 inch 
0 None ot tboao 

50. To keep tbe mortieing bit from at1ck1ng uae 

0 011 
0 Grease 
0 Water 
o ax 
0 · No~ ot tbeae 

51. It the aort1a1ng chisel close 1t may be bocauae the 
b1 t. rpeed la 

0 Too slow 
0 Too taat 
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52•* An auger bit should be operated at a certain epeed.
Should a mort1a1ng bit of the a me e1ae be ·operated 
at 

o Loaa apeod 
o same •peed
0 Q~ater apeed 
o Speed doesn't matter 

5&. The mortising bit ie uaed 1n making 

o Cle n round holea 
0 Boles completely through a board 
0 SqWll'e hole 1 
0 Groovee 
o rono ot tboae 

54. Tbia tool 1s called a 

0 ~111 b1t 
o Center r•ai'IIOr 
o Plug outter 
0 Auger bit 
0 None ot tbeae 

5&. Thla tool la oalled a 

0 Drill bit (~0 Center reamer 
o Pl\lS outter 
o Auger blt 
0 None ot those 

66. Tbia tool 11 called a 

0 Drill blt 
0 Center reamer 
o Plug cutter 
0 Aage bit 
0 Non. ot the s.e 

57. Tbia tool is c lled a 

0 Drill bit 
0 Centel:' ream r 
0 Plug ou.tter 
o Aua r bit 
0 Bone ot tbeao 
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58.* The tool uaed to make this part ot a aorew bale is 
a 

0 Drill bit 
o Center roamer 
o Plug cutter 
o Auger bit 
0 None of theae 

59•* The tool used to make a piece or wood to tit t hia 
part or a ecrow hole ia called a 

0 Drill b1t 
0 Conte.. roamer 
o Plug outter 
o Auger bit; 
0 None of tbaae 

60•* fJ.'he tool ueuall7 used to make this part ot a screw 
bole 11 a 

0 Drill b1t 
o Center roamer 
0 Plug cutter 
0 Auger bit 
o None ot theae 

0 Firat 
0 Laat 
o Doean•t utter 

62•* The tool uaod to make tbia part or a aorew hole 1a .. 
o Drill bit 
0 Center reamer 110 Plug cutter 
0 Auger bit 
0 None ot theao 
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1 

2. 

4 

as. Tbe name of tba machine aketcbecl above 1a 

0 Jointer 
0 Planer 
o Band aaw 
0 Drum sander 
0 None of theae 

M.o Ttl• D.alllG of tbe part nwabered "1" 1n the sketch 1• 
o Intoed rolla 
0 Chip 'breaker 
0 Preesure bar 
0 Drum 
0 Wono of tbeae 

65. Tbtt DilUllO or tba part numbered "2" in the aketch 1a 
0 Preaaure bar 
o Outfeed rolla 
0 Bed 
o cutter head 
0 None ot the ao 

66. The name of the part numbered "sn in the sketch 1a 

o Outteod rolla 
0 Chip breaker 
0 Cutter head 
o Bed 
0 Nollft of tho ae 

6'1.* Tbe raa• or tbe part nWilbered "4" 1n the sketch 1a 

o Irateod rolla 
o Pressure bar 
o cutter head 
0 OUttoed rolla 
0 None of tboae 
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68 . Tbe ahorteat piece that can safely be run through
the machi n sketched on the prov1oue page is never 
leaa than the distance between the 

0 Chip breaker and intoed rolla 
0 Infeed rolla and. outteed rolla 
0 Preaauro bar and obip breaker 
0 Preaaure bar and intoed rolla 
0 Mono ot those 

Tbe following ~ueationa refor to tbe above machine 

69 . This machine ia oalled a 

0 0 iroular saw 
0 Planer 
0 Drum eandor 
o Shavings machine 
0 Bone ot these 

70. * V b1oh of tbeae ia a puah stick tor this machine ? 

0 None ot th&ae 

0 

0 

0 

71 . -tt 'l'lUa machine will 

0 Cut one aide ot a board parallel to the other 
0 Never cut one aide ot a board parallel to the 

other 
0 Leave aaw urka on the board 
0 Sand the board s mooth 
0 Do none ot tbe se thinga 



75 

72.* This machine will 

0 P.take a very srnooth cut that needs no sanding
0 Leave r1pplos in tbe cut surface 
0 Not remove saw marks 
0 Not cut a rabbet 
o Do none ot these 

73. The name of the part numbered "l" 1n the ak tcb 1s 

0 Outteed table 
0 Cutter head 
0 Fence 
0 Miter 
0 None of tbose 

74. The name of the part numbered "2" 1a 

0 Outfeed table 
0 F'ence 
0 Intoed table 
o Bed 
0 None or these 

75. The DaM ot the part nWilberod "3't 1a 

o Fence 
0 Intoed table 
o cutter head 
o Knives 
0 None of the ae 

76. 'l'b8 name ot tbe part nWllberod "4" 1a 

o Fence 
0 Intoed table 
o Outtor bead 
o Frame 
0 None of these 

77 •* The fence of this machine will 

o Not tilt 
0 Tilt r1gbt or left 
0 Tilt right only 
0 Tilt lett onl1 

78. * Tbe cutter bead of this macb1~ r volvea at a speed 
that is 
0 The same aa the circular aaw 
0 About twice aa fast as the circular saw 
0 About one-halt as fast as the circular aaw 
0 None ot these 
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79. Tho guard tor this machine is removed for what one 
operation? 

0 Rabb tillS 
o Cbam.fering 
0 Beveling
0 Sanding edges
0 None of tbeae 

80 .* In cutting a taper on tb.ia machine the starting point
of the taper is placed on tbe leading edge or the 

0 Outt..d table 
0 Intoed table 
0 Fence 
0 Bed 
0 Bone of tho ee 

81 . * The width of a rabbet that can be out on this machine 
i1 determined b7 

o The length or tho cutter bead 
0 Tba adjustment of the table 
o The width or the tence 
0 The length of tbe knives 
0 None of these 

82 . A beve1 can be cut on tb11 machine bl' 

0 Lowering the table 
0 Movina the fence to tho left 
0 Raiaing the table 
0 Tilting the tenoo 
0 Hone of the•• 

83.* Tho depth of cut on thla machine ia determined bl' 
setting the 

0 Position or the depth atop 
0 Position of tbe back table 
0 Position of the front table 
0 Position of the renee 
0 None ot tl'wae 

------The following questions refer to tbe band saw---- --­

84. The band 
warne of 

saw blade tbat clicks when it is being uaed 
an impending danger of breaking. 

0 True 
0 False 



77 

86. The ho lper should b&lp tb4 band aaw operator to 
guide tbe work into tbe saw. 

0 True 
o False 

86. A helper •boule! be 
large tor tbe band 

summoned when the work 1a too 
saw operator to handle by h1me•lt. 

0 True 
o False 

S7. Tbe principal uae ot thO band aaw 1s to 

o Make narrow outs 
0 Sand irrogu~ surfaces 
0 Make curved cuts 
0 Rosaw 
0 None o! tbe ae 

ea. 'l'o prevent poee1ble 1njlU"'f wpen a blad bzte&kl the 
operator should do wbioh ONE of tho tollowiog: 

0 stop the macbino 11DIIlGd1ately 
0 Open tho guard 
0 Hot pull broken blade out of machine 

89. The band aaw should not be backed out or a 

0 Narrow cut 
o Curved cut 
o stra1gbt cut 

90. 'l'he blade ot the band saw 1a a 

0 Continuous blade 
0 Round blade 
0 Short, straight blade 
0 Mono of tbeao 

91. Tbe &uide post of the band aaw 1a usually placed
abovo the work about 

o l/4 inch 
o 1/2 1neh 
o 3/4 inch 
o One incb 
0 Bone of these 
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92. The band saw is operated at a 
with tbe circular aaw, is 

speed that, compared 

o Lees 
0 'l't. aame 
0 Greater 

93.o The size of a conventional band aaw 11 determined bJ 

0 Tbe ai~e ot the throat opening 
o Tba width or tbe blade 
0 Tbe height of the maobi~ 
0 The diameter of the wheels 
0 None ot tbeae 

94:. ot the band saw cuta 
l1ated for this piece, 
wb1oh 1• made f1rat? 

2 
/ 

1 --1============.!..1 
0 
0 

l 
2 

95. or the band aaw outs 
liated tor tb1a piece,
which 1a made first? 

0 1 
0 2 
0 3 

96.o ot tbe band aaw cute 
listed tor th1a piece, 
which ia ma<le first? 

0 1 
0 3 
0 5 

97. Of the band saw outa 
l1atod tor th1a piece, 
which 11 made first? 

1 r 

0 2 
0 s 
0 4 

2. , 3 4t 5 

l V_!/ 
98. Ot tbe band saw cuts 

listed tor this piece,
which 1a made firat? 

10 l 
0 2 
0 3 
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99.* Tbe band saw blade usually baa 

0 No 1et 
0 Little aet 
0 Lota ot aot 

100. '!'he band 1aw table baa a alot ao that 

0 Both balvoa of the table may be adjusted 
0 Tbe table will tilt 
0 Tho m1ter may be uaed on the machine 
0 The aaw ma7 be changed
0 !lone of the eo 

The tollowi.ng que&~t1ona refer to tbe lathe 
and. 1te acceaaor1ea . 

101. This tool is called a 

o Skew 
0 Gouge
0 Parting tool 
o Diamond point 
o Bone of theae 

102. Tbia tool ia called a 

0 Skew 
0 Gouge 
0 Parting tool 
0 Diamond point. 
0 Bone of thea 

103. Th1a tool la called a 

0 Skew 
0 Gouge
0 Ptat1ng tool 
0 Diamond po1nt 
o one or tbeae 

104 . Tbia tool 1a callod a 

o Skew 
o Gouge
0 Parting tool 
0 Diamond point 
o Bone of tbeee 

http:tollowi.ng


----

eo 

105 . Thia tool i1 called a 

0 Skew 
0 Gouge 
0 Parting tool 
0 Diamond point 
0 None of these 

106. -at- Thie tool i1 called a 

0 Skew 
0 Gouge 
0 Parting tool 
0 Diamond point 
0 Nona of these 

107 . This tool ia called a 

0 Skew 
0 Gouge 
0 Parting tool 
0 Diamond point 
0 None of these 

lOS . Tbia tool 1a called a 

0 Divider 
0 Inaide oal1per 
0 Mi crometer 
0 Outside caliper 
0 None of tbeao 

109 . Tbia tool 1a called a 

0 Divider 
0 Inside caliper ()lsi0 Micrometer :
0 Outside caliper 
0 None of the so 

110. Th1a tool 1a called a 

0 Divider 
0 Inside caliper o{)t ~ 
0 1crometer 
0 Outside caliper 
0 Hone of the ae 
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111. Which of the following turning toola would you use 
tor roqhing off apindlo stock? 

0 Skew 
0 Goug 
0 Part.1ng tool 
0 Diamond point 
0 Nono of those . 

112 . Which of tho following turning tools would you \lse 
to mak sizing cute to a given depth or diameter 
in spindle stock? 

0 Skew 
0 Gouge 
0 Parting tool 
0 Diamond point 
0 None of theae 

113•a. With the possible exception of the skew, lathe 
tools are sharp ned by the use of 

0 An oil atone 
0 A file 
0 Sand paper 
0 A slip atone 
0 None of tbe a 

114 . o Which of the following is (aro) abear•cutt1ng tools? 

0 Diamond point 
0 Tool reat 
0 Gouge 
0 Round nose 
0 None of these 

115 . Which or the following 1a (are) aorap1ng tools? 

o caliper
0 Skew 
0 Slip atone 
0 Round nose 
0 Nona of these 

116. Spindle turning 1s driven by the 

0 Live center 
0 Dead oontor 
0 Tool rest 
0 Tail stock 
0 Hone of these 
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117. The dead conter ia held bJ the 

0 Head atock 
0 Tool poet 
0 Tail stock 
0 Croaa slide 
0 None of tbeee 

118. The live center ia attached to the 

0 Head stock 
0 Tool post
0 Tail stock 
0 Croaa alide 
0 Hol'lll ot tbeae 

119. Face plat work 1a uauall7 turned b tween centers. 

o Tt-ue 
0 Falao 
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In tho following problema eel ot from the 
listed atatementa that ONE which will make the 
B ST completed statement from the standpoint of 
SAFETY. 

1 . ~ If you ahould need to talk to, or ask a question of, 
a machine operator you. aboulcl 

0 Wait until be is finished 
0 Yell at him until he stope 
0 Do something else u.ntil be has finished 
0 Turn the machine off 
0 Do none of the ee 

2 . Dull n1ves on th jointer are not safe beoauae 

0 They cut too slowl7 
0 They do a poor job of cutting
0 More feed preaaur 1e required 
0 They may cauae serious kickbacks 
0 None of these 

3 . ben operating maohin&a it is wise to 

0 Give the machine some attention 
0 Be eure the 11gbto are tw-ned on 
0 Give the machine your und1vid d attention 
0 Do your work accurately 

4 . It 1a good safe practice to avoid pushing tbe stock 
acsroaa the jointer 

0 Wi tb the thumb on the end of tbe atook 
0 With one band on top ot tbe atook 
0 With the aid of a helper 
o 1th tbe back blades in motion 
0 None ot tboae 

5 . The device uaod on tbe jointer and circular aaw to 
prev nt injury to tho banda 1a called 

0 A. clearance block 
0 A c clamp 
0 A. mandrel 
0 A push stick 
0 None of theae 
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6. Tbe renee ot the joint r 

0 Mar b adjusted while the machine is running 
0 May not be adjusted while the machine ia running
0 111 tilt either right or lett 
0 1 be o.djuated for width of cut 
0 None ot those 

7 •* Tba guard on tbe jointer 1a to be 

0 In place at all times 
0 Removed for rabbeting 
0 Placed to oovezt the back blades 
0 In place whenever possible 
o None of these 

8 . •~ Stock to be jointed should be 

0 Examined carefully
0 Free ot knots and aplite
0 Run with the grain
0 Run vory alowly 
0 Noll8 of tbe ee 

9. Push eticka (or blocks) are useful to 

0 Bold atoek down against tbe table 
0 Keep tbe hand away trom dangor pointe
0 Keep the t1ngera clean 
0 Keep tbe operator farther away f:rcm the machirut 

10.* One muat saw oarefully with a hollow ground blade 
because 

0 It burna eaail7 
0 It will not cut faat 
0 It makes a rough cut 
0 It baa no aet 
0 lone of theae 










