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ABSTRACT

Thig thesis is a study of jigs and fixtures and a
classifieation of typical examples collected from the school
wood shops. A definition of the terms, jig and fixbture, as
they apply to the school wood shop is offered.

The chief sources of information were: Interviews with
school and college wood shop instructors and with furniture
factory superintendents, Visitations were made to school
and college wood shops and to furniture factories. ILetters
were sent to the outstanding shop instructors of this viecline
ity. The avellable literature wes analyzed,

Lotters asking for sketches of the jigs or fixzbtures used
in the shop were sent to forty wood shop teachers in this
area., The poor response made it necessary to rely on par?
sonal interviews and enalysis of the literaturs to a greater
degree,

It wes found from examination of Jigs and fixtures
studied that jig or fixture development arises first from
the need to do e particular job, Second, that jigs and fixe
tures should be as slmple to make and use as is aanaiat&nt
with the job they are to do, Third, that they should be
guick and easy to operate, Fourth, in the school shop they
should provide a mesns of teaching productive methods to
the student,



CHAPTER I

INTRODUCTION

introduction to the Problem

A study of jigs and fixtures in the wood working fields
would be difficult to begin without branching off first into
the metal industries. Here, they have attained a place of
great importance, According to Colvin end Hass: "Jigs end
Tixtures have become such a necessary part of modern manue
facturing that an understending of the principles involved,
as well as examples of those which have proved succegsful,
is a necessity in every shop."t

Jigs and fixtures in the wood shop are quite important
also, though not in the same sense ms in metal working, Parts
in the metal industries have to be machined and finished to
-mueh closer tolerances., Duplicate parts need not be ss exact
in a woodworking industry, although they do need to build
parts rapldly and as nearly alilke as conveniently possible
in order to meet or beat the competitive market.

Purpose and Scope

The purposes of this study are to: (1) recognize jigs
and fixtures as an important part of the woodworking fields;

lFreé He Colvin and Lucian I, Hass g§5§ gggsﬁggg ;
(New York: MeGraw-Hill Book Company, Iﬁa., iﬁ%} Pe Qo

1
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(2) to show thet the school ahops make frequent use of these
importent devices but often do not recognize them as Important;
(3) to show that there is a difference between jJigs and fixze
tures in the woodworking flelds and those commonly defined in
the metal working industries; snd, (4) to define jigs and
fixtures for the school woodworking shops,.

Limitations of the Study

Jiéﬂ and fixtures are a prominent part of all of the
modern bullding industries. In this case "bullding industries"
refer to those which build or make or manufacture anything.

In faet, jige and fixtures are the very basis upon which
modern mase production is built, In spite of this, however,
comparatively little has been written about jigs end fixtures,
when considered from the stand polnt of background ar'history.
Most of the literature in this field is written for the prac-
tical man - the mechanie in the shop, The poor response to
letters sent to school shops in the eres make i1t necessary

to depend more on analyaing what hag been published in books
and periocdicals, limited as 1t is,

It has been impossible to vieit as meny shops as would
have been desirable for a study of this nature. This study
hag been, voluntarily, limited teo a study of Jigs and fixbtures
of the non-commerclal variety., This mesns those which are
made and uged in the shop and are not made as a marketable
produch, |



]

Need for the Study

From interviews, letters sent to school shops in the
area, visitations made Yo furniture factories snd school and
college ﬂnoﬁmﬁrkzng shops, from the literature available,
and from personal experience it seems that most school woode
working shops could make more and better use of Jjigs and
fixtures than they now do., In the woodworking fields, as
in all industrial arts, schools need %o be teaching more of
the ways of industry, It is felt that there is no better
way to bring the class room more into the atmosphere of
industry than to introduce jigs and fixztures into it, .Ir
a better understanding of industry is gained through a study
of one of the mainstays of mass production, jigs and fixtures,
then an important need has been met,

In their book, Wood and Smith tell how jigs may be used
in the school shop, Jigs and "kinks" are explained by twenty
illustrations and with these words:

There are many ways of shortening the time
and simplifylng the operations on wood working
projects, provided an operation is duplicated s
sufficlent number of times to make it worth while

to construct jigs for holding, guiding, or cone
troling the laying out or cutting of meterials.®

s 2nd Nethods of Approsch

There has been too little written about jigs and fixtures

gﬂnrry E, Wood and Jemes H, Smith, Prevocational s
Igﬁugtr&ié Arts (Chicago: Atkinson, Mentzer ompany, 1219),
PP ed &
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in the woodworking fields, This is especially true from the
purely scademic point of view, There is a ﬁifferonce.hetwaen
jigs and fixtures in the metal snd woodworking flelds. Jigs
and fixtures are a practical part of the woodworking flields,
and therefore should be defined for these flelds, _

The basic methods used in this study were interviews
with woodworking teachers in the secondary schools and colleges,
interviews with furniture factory superintendents, vislitations
to furniture factories and school shops, letters to school
wood shop teachers, and a review of the literature on the
sub ject,

Thirty-seven personal letters, individually typed, were
sent to wood shop teachers who had previgusly agreed in write
ing to ecoperate in this study. The letters asked for
sketches of those devices which had been used by the indl-
viduel in his sh0p.3 The nurber of responses was disappoint-
ing. Only a few answered the letter; of these snswers four
sent sixteen sketches, Seven of the sketches sent were used
in the study. One of these seven was found In a bock and
the credit for it was given to the suthors of the book. One
was a commercial device and therefore not used, Two were
very similar to other devices used in tﬁﬂ study. BSix were
considered unsuitable for the study.

From interviews with peoplé to whom the leiters were

3
A copy of the letter may be found in the appendix, p. 51l.
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gent it was discovered thet many did not have time %o answer,
some were using jigs and fixtures which were in previously
published materials, one felt that he would loose the patent
rights of his inventlions by sending sketches and granting
permisgion to record it, PFive of the devices used were
obtained from personal 1:11:&;?10%.. The remalnder of the
devices were taken from published srticles or were discovered '
in personal experience,



CHAPTER II

DEFINITIONS AND BACKGROUND

Definitions

It is necesssry in this study to set up definitions
as they apply to this study. Jigs and fixtures in the metal
industries are falrly well established and 1t seems beat to
quote directly from the good authority of Colvin and Hass:

Broadly speaking, 2 Jig or fixture 1s any
device that guxaaa arilla or other tools so as to
produce work that is interchangeble within the
tolerances set by manufscturing requirements,

The seme terms are also used for devices or frames
that hold pleces in their proper position while
being welded cr otherwise joined together, We
are, however, most interested in devices for hold-
ing work during various machining operstions, and
jigs and fixtures of this class will receive the
greatest attention,

A distinguishing definition for jigs and
fixtures that seems to be generally accepted 1s
about as follows: A jig is a workeholding device
which is not fastened to the machine on which it
ls used, A fizbture is also a work-holding device
but one that is bolted or otherwise fastened to
the machine, The jig, for exemple may be moved
around on the table of & drill press to bring esach
bushing under the drill spindle, A fixture, on the
othey hand, is faestened to the table or base of
a machine, and elther the tool is moved to the

point of operation, as in the case of a radial
drill; or the table is moved under the outting
tools, as in a milling machine, This dafinihion,
however, has not been offically standardized,

In order to make a point clear that the authorities
in the field do not entirely agree as to the exact definl-

1
Fred H, Colvin end Lueclan L, Hass, Jipgs and Fixtures
{New York: McGraw~Hill Book Company, Inc,, 1948), Ds Te

6
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tions for the words ™jigs" and "fixtures" it will be necessary
to quote from other authorities, In 1943 Donaldson and
IeCain used this:

A jig 18 a device for insuring that & hole to
be drilled, tapped, or reamed in a machine part
will be machined in the proper plac®..... The term
"i2g" should be used only for devices to be used
while drilling, reaming, or tappin% holes, as de=-
fined above, ff‘ the operation inecludes wachining
operations like milling, plening, ahapigg, and
so on, the term fixture should be used,

Girardot and Karosh, co-chalrmen in writing in Tool
Engineers Handbook on the subject supply this definition:
"Jigs physically limit and control (gulde) the path of a
cutting tool. Pixtures do not gulide the tool but allow it
to find its own path. nd

The Hew "Standard" Dictionary (1962) defines fixture
as "Any device, constituting an essential element of a
machine, which holds in position either the work or the tool
acting on the work, A fixture in serving its purpose is gen-
erally dependent upon the sction of the machine of which it
is a part, while the jig is not, "4

Webster's New International Dictionary, 2nd Edition Un-
abridged, (105628) defines: "Jig; A contrivence fastened to

or enclosing a plece of work, and having hard steel surfaces

2
Cyril Donaldson and George H, LeCane ng; Deglign,
{Rew York: Harper and Brothers, 1&&3), Pe "3 o

%2, H. Girerdot and J, I, Karash, "Jigs and Pixtures",
Tool Engineers Handbook (New York: HMelraw-Hill Book
Company, inc., 1949), p. 1541,

4 \ : - :
%ﬁ & ¥ 1s New Standard Dietion: (Hew York:
Punk and Vagnalls Go., 1952). "
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to guide a tool, as a drill, or to form a shield or template

to work to, as in riling.“swabgtag*g Hew International also
has this to say about fixture: "(a) A device for supporting

the work, during machining, without guliding the cutting
tools. (b) A similar device, for holding parts in correct
position during assembly or testins.“s

In the book, Jig and Fixture Design, Witzel and others,
explain the difference between the two as follows:

A jig is a speclal device which holds, or
supports, or is placed on a part to be machined,
It is a production tool so made that 1t not only
locates and holds the workplece, but it alse
guides the cubtting tool as the operation is pere
formed, Jigs are usually fitted with hardened
gteel bushings Tor gulding drills or other cutting
tools.

A fixture is a production toel used te locate
accurately and to hold securely one or more work-
pleces so that the required mechining operations
can be performed, A fixture should be securely
fastened to the table or the machine upon which
the work is done, Though used largely on milling
machines, fixbtures are alao designed and used to
hold work for various operations on most of the
standard machine tools, The main purpose of a
fixture is to locate the work quickly and asccurately,
support it properly, and hold it securely.”

From the definitions quoted above it can be seen that
they all apply directly to the metal working industries.

In so fer as the literature available is concerned nothing

Webster's New International Dictionsry, 2nd Edition
¥§§%§5§E§§:ﬁ¥ggbfngrfeI&, et kb, errien Company ,

6rp1a,

h .
Bwald L, Witzel and others, Jig and Fixture Desi
(Albany; B Kot Daimar Publisbess . Ditrs BT g m




seems to have been written in an attempt to define or clarify
what is meant by either of the words "jig" or "fixture" as 7
they are used in woodworking literature. It seems appropriate,
therefore, to examine the way in which the terms are used snd
try to evolve 2 definition therefrom. _

In some instances the words are used interchangeably as
if they had the same meaning, A case in point mey be found
in Gunerman's book, How to Operate your Power Tools. In
explaining how to sand the edges of circles and curves on a
disk sander with the ald of a fixture, Suech a jig is shown
in figure....". He goes on to show how such a device can
be made, A part of this device is clamped to the table and
another part is made to slip through a slot in the clamped
paris.e In that respect it becomes stationary or firmly
attached and 1t does gulde and éuraot the work of the sander
on the stock,

Again &ummm refers %o a device used for keeping stock
square on a belt sender and in this case 1t 1s clamped to
the fence, 1t is called a "fixture." In another place
Gunermsn explains how to plane an octagonal or hexagonal
shape on & device which is called & "Jig." In this case it

is securely clamped to the table of the mmhim.w

8.
HMilton Gunerman Ha¥ W Power T
(Hew York: The Home Eru si%%n ishing Corp., %. pe 116,
®Ivid., p. 119,
10rv14., p. 95,
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The illustration and explanation of a device used in
cutting s slow curve on a clrcle saw, It does nol move, is
clamped securely to the saw fence, and is called a "jig" in
Amatour Craftsman's Cyolopedia. lAnother device is shown
which makss 1% possible to do accurate drill press mortising
without doing eany lay out marking on the vprk}z This device
is bolted to the drill press table, 1t does not guide or
control the cutting tool in any way, and it is called a
"i1g",

A simple device for holding jointer or planer knives
while grinding them iz describad by Hjorth which is made of
two close graln pieces of hard wood, The device moves to
direct the action of the grinder and 1s called a "jig" for
grinding knives on an oil atans.la

Smith deseribes and illustrates what he calls a jig for
holding turnsd pieces and how to set and use a hollow chisel
mortiser. "In cases where the mortise cannot be cut while
the plece is in rectangular form, a sultable device or jig,
may be used %to hold the work rigidly whils tho mortise is

g matour Craftsman's Cylopedia (New York: Popular
Seience shing Company, iNC., 1959), p. 261,
m:bidq s D 257,
iz ( M1lwaukee,

13
Herman Hjorth, Principle podworki
Wisconsin: ThajBruc; ?ﬁEIIEgéﬁé'ﬁghpgay, 1946), p. 130,

liﬂ ‘
obert E, Smith %!g%%na Woodwork (Bloomington
Illt chnight-é mﬁxniéh . | ishers, i8), p. le8, !
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It would seem to indicate from what has been said up
to this point that the words "jig" and "fixture" are applica-
ble only to devices for use on and with powser tools, This
appears to be largely the case in the metal industries, In
most of the definitions quoted above the machine is mentioned
directly snd, therefore, leaves no doubt in mind that e jig
or 2 fizture 18 a power tool device.

Unlike the devices used in the metal industries the
term "jig" in the woodworking shop is often used to refer to
an aid for e hand tool, Figure 5, p, 22, is an example,
Finsterbach explains how an improved coping-saw jig may be
made. It is & hold-down device for stock that may be cut
with & coping gaw, 19

In the literature it is possible to find jigs for worke
ing on tools with hand tools. A device for setting a circle
saw is illustrated and explained by Wetkins, The purpose of
this jig ia to hold the clrele saw and at the seme time
provide an anvil to set the teeth on with & hamuer or puncha's

The definitions given above for the metal induastries do
not express the ldes completely and adequately for the terms,
"Jjigs" and "fixtures," ss they are frequently used in wood-
working. On the other hand there is a notable inconsistency
in the use of these terms by those who choose to use them

18ppea Finsterbach, "Improved CopingeSaw Jig," gndugtgégg
Arts and Vocabtional Education, XXXVIII (January, 1940), oo-oc,

16pavia Ly Watkins, "Circle Saw Setting Jig," Indugg%ggl
Arts and Vocatlonsl Education, XLI (October, 19533, «200,
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when writing about the wood working industries,

As used hereafter when referring to the woodworking
fields or the school wood shop the word "jig" will be under-
stood to mean a device which 1s used to hold, gulde, or direct
the work, or the tool, for a hand or power machine, It is
not fastened to the bench, the machine table, or fence, but
may move and met with the operative part of the tool or
machine.,

A fixture may alsb hold, gulde or direct the work or
toel., The fixture is fixed or fastened or held to the bench,
the machine table, fence or stationary part.

Either jigs or fixtures make it possible to do a given
job better, faster, more economically or safer, A jig or
fixture is not a complete tool in itself but only becomes
a part of & tool when it is performing one or more of the

specified objectives stated herein,

A Brief History

A Jig is a device that holds the work and guides the
tool...." while 8 "fixture simply holds the part as it is
being worked,sese" !

If Mr, Zozzora's definition were to be accepted as ths-
general meaning of these two worda; and it is logical and

meaningful; then their history would date back many thousands

V7ppank Zozzors, Eggigger;ng awing {New York: MeGrawe
Hill Book Company, Inc.,

PORT
% &\ w'\

:@3
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of years., The hand which gulides the knife to cut & T-bone
steak is & jig while the fork is a fixture, Many examples

of similar nature could be called to mind and the history

of Jjigs and fixtures could be pushed back as far as one would
care %o go.

Very little is available, however, about the actusl
written historical record, Colvin mentions jige in this
manner: "The nearest approach to a jig or fixture in the
shop (Wheelock Zngine Company, 1892) was a few manila-paper
templates for making flange bolt holes,"8

In thelr little book Jig and Fixture Kinks, Colvin and
Stanley tell how to make use of ideas in the shop, This
book was compiled in 1907 from materisl previously published
in "American Machinist”,l%No attempt is made to define the
terms or tell anything of their origin.

Randel wrote an article in 1917 in which he tells about
& project in production work in a school shop for making
about fifty chairs, It wes necessary to make jigs and put
the job on a production bssis. No mention wos made of

fixtures, 20

Bpred H, Colvin, 60 Years with Men and Machines (New
York: MeGraw-Hill Besﬁgﬁbmpany, nc.T"Ibiag, Ds Dl
19 : .
F, H, Colvin snd ¥, A, Stanley, Jig snd Fixture Kinks
(New York: 'Me&rawmﬂill Book Company, Inec., 1908}), p. 24.

20y ctor Randel, "A Problem in Furniture Construction,"”
Industrial Arts Megazine, IV (June, 1917), 288,
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In history jige and fixtures are very old but in use

they are very new, They have come to mean the newest thing
of the wonderful machine age of this day,



CHAFTER III
CLASBIFICATION OF JIGB AND PIXTURES FOR SCHOOL SHOP
Overvie

Jigs and fixtures in the wood shnp range through every
phase of the woodworking industries, There are Jigs invented
snd contrived for slmost every imaginsble job, Some arve
made to make it eesier to do & given job. Some are inmnntad
when 1t is necessary to speed up a job, There are others
wvhich were figured out to make the work safer, while some
jobs might not have been possible without the aid of some
insignificant appesring device, There are still others whose
purpose it is to cut the cost of a particular job. All of
these inventlons cannot be called either jigs or fixtures but
they all sprang from the depths of some ingenious mind, which
had a problem to solve, A good many of them come under the
definitions lald down in this study for either a "jig" or a
“rixtﬁre". .

It is impossible to give an illustration or description
of all jigs and fixtures used in the school shops because
they are being mede and discarded every day, It is likely
that in some cases good ideas may be lost to soclety in this
way. In meny instences, it seems logrical to assume, that
the maker of a Jig or fixture may have felt thet his ides

was insignificant and not worth much, so was discarded.

18
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In this chapter an effort has been made to record at

least one representative example for sach clagsification

ET0Up.

Heasuring Devices, Group I

In the firat group it seems natural to place the measure
ing devices, The wall engle gauge, Figure 1, p. 17, is a
device for measuring or taking s pattern for un-square or

odd shaped pleces in tight places.l

Storage Devices, Group II

The devices which are used for tool racks or cases are
placed in this group. The question arises as to whether
they should be classed as jige or not. When thinking of the
tools themselves as the material to be stored, the tools in
this case are acted on by the storsge devices, and there~
fore, may be considered ess jigs or fixtures, They would,
likely, be called "fixtures" if they were fastened stationary
but when pléaed on glides or casters so that they may be
moved around to the work they come under the definition of
"jigs®. '

This group includes the bar clamp reck and the hand
clamp rack, Figures 2, p., 18, and 3, p. 19.°

13. W, Pelton rﬂit §&§$gg Gaginet War { Hew
York: D, Van Roat;aﬁﬂ Com Nes %54 s P

Ideaa for these drawings supplied the writer by
Ted Kistler, Springfield, Missouri, Januery 8, 1988,
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Wall Angle Gauge

It is convenient %o 'uss this jig in messuring accurately
the size and shape of a board for a cleoset shelf, e plece of
floor covering, or something of like nature., In making it
the dimensions should vary according to the individual needs,

Pigure 1, Wall Angle Gauge
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Bar Clamp Rack

The rack shown should be reinforced at the joints as
much as is needed. It is very convenient when placed on

heavy glides or casters.

R ‘ ﬁ* ST
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Figure 2, Bar Clamp Rack
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Hand Clamp Rack

The sigze of this device should vary accerding to needs
and desires of the shop where it will serve,

Figure 3, Hend Clamp Rack
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Jigs snd Pixtures for Nolding Tools While the
Tools sre Being Worked On, Group ILI

The third group of jigs and fixtures includes those which
are used to hold or support tools while the tools are being
worked on, The circle saw clamp to hold the saw while it is
being filed is a good example of this type, Figure 4, p. 2l.
One other good example of this type of device is explained by
ﬂatkins;s

Jigs snd Pixtures Which Hold the Tool While
the Tool Works, Oroup IV

The fourth group of jigs and fixtures refer to those
which hold, guide, or direct a tool while the tool is doing
work., The representative exsmples from this group, are a
hand saw Jointar,éFigura 6, ps 228, and & pistol grip file
handle,® Figure 6, p. 23.

digs and Fixtures Which, Themselves, Do Work, Group ¥

Group five includes those devices which actually pere
form an operation on the material or stoeck. A fixture to
make grooves in dowels is illustrated, Figure 7, p. 24, as the
device for this group. This type of device may be classi-

aﬁu 8, Ps 21,

41, J. Smith, "The Art of Saw Piling Hand Saws," Home=
Craft snd the Home Owner, XXIII (Jsnuary-Pebruary, 1983), 148.

51dea for drawing supplied the writer by Professor Ed
Eavia, Fort Hays Kansas State College, Hays, Kansas, March 28,
953,



21
Clamp for Circle Saw

This device is used
when it is necessary to
hold a circle saw for
filing. It should be
made to the desired dimen=

sions.

Figure 4, Clamp for Circle Saw
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Fand Saw Jointer

This Jig should be made of herd wood with the ine
serted plece slightly tepered so that when ths file is in
- place and the inserted plece pushed in 1t will hold the

file snugslye />

Pigure 5, Hand Saw Jolnter
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Pistol Grip File Handle

The idea behind this jig is to make it easy to hold
the saw file and to get the same angle of cut on each tooth,
There should be & small hole drilled in the center of the
small end so that when the file handle ia forced inte it;
it will meake a hexagonal shaped hole to hold the file in
the position dezlred, When necessary to file a cross cut
saw the file should be held in the position shown at "a",

Hexagonal hole
\\nnn\n\nn)\m
1;‘
i
"!

g

Plgure 8, Pistol Grip File Handle

Pigure 6 In filing a rip saw the file wiil need to be placed
in the position shown at "b" for one side of the saw end
turned to the other position shown at "b" for the opposite
side,.
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Fixture to Make Grooves in Dowsls

The holes may vary in size according to the needs of
the shop., The screws should be filed to a sharp point and
extend into the holes approximately one sixteenth inch, This
device may be fastened to a wall or s bench permsnently, or
clamped in a vice while in use,

Pigure 7, Pizture to Make Urocoves in Dowels
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fied as a tool in some eaaea.e

Devices Which Hold and Direct Work in a Particular
Manner for Hand Tools, Group VI

The picture frame elamp,7

the jig to hold bar eclamps up=
right, and the miter bench hookaurs all splendid examples
of the Jjlgs Inecluded in proup six, Figures B, p. 27, 9,

Pe 28, and 10, p, 29, respectively.

Devices Which Hold snd Direct Work in a Particular
Manner for Power lachinery, Group VII

The devlices which hold, guide or direct the tools or
work in a perticular manner for the power machines have been
placed in this group, Because of the nature of jigs and
fixtures those which are used with ﬁha power machinery con-
stitute a large group. It will be remembered thsat in metal
the terms "Jig" and "fixture" are generslly considered to be
connected with power machinery and usually with production
work on a volume basis, If this is true in metal 1t is also

true in wood, though, to a somewhat lesser degree.

sldaa for drawlng supplied the writer hg Harold J,
Campbell, Ventura, California, July 10, 1952,

7Hhrry E, Wood and James H, Smith, %revecational 8
Igﬁugtﬁiié Arts (Chicago: Atkinson, Mentzer & Company, 1919),
PPe =LO7, i

aIdea for drawing supplied to writer by A. B, Culberte
son, Riverton, Ksnsas, January 6, 1983,

s
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The contrivances f{or the e¢lircle saw, Plgures 1ll, p. 30,
13, pe« 31, and 14, p. 32, were devised by the writer for use
in 8 wood shop, Figure 17, p. 54, illustrates e fixture for
sawing circles on a band gaw.’ The fixtures %o cut concaves
on a cirele saw illustrated in, Figure 18, p. 35, is a little
more refined than & board ¢lamped to the saw table.loﬁ jig
for cutting a spline in & miter jJjoint on the circle saw is
shown in, Figure 19, p. 36.11 .

The ¢lamp for the circle saw, Figure 4, p. 20; the device
to hold glue clamps upright, Figure 2, p. 27; the taper jig
for the circle saw, Figure 16, p. 32; the feather board,
Figure 20, p. 36, and the various push sticks, Flgures 21,

23, and 24; pp. 38, 40, and 41, respectively, are all devices
which are common kmowledge to most shop men., They sre all
very important jigs and fixtures, however, in almcst any
orgenized school wood shop,.

It has always been considered a dangerous operation to
cut dowels on a band saw bﬁt a jig for this purpose, Figure
22, ps 39, has changed that samowhat.lQA fixture of another
type, Figure 85, p, 42, in this group is the sandsr table

111uatrated.1a

gidaa for drawing suppli&d the writer by'Robert Wilkins,
Turner, Kansas,

loculbertaun, Loc. eit.

ll?rank Hegemeyer, "Woodworkers! Information Department,®
Homeeraft and the Home Owner, XXIII (May-June, 1953), 298,

12campbell, Log. cit.
15&18tler, Ioc. clit.
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Picture Frame Clsamp

This jig should be
made and used in palirs.

Hook the corner pleces over

the corners of a pleture frame or

/// o nimil#r piece and pull to the deslired

O°° snsion with hand screws.

A1l lumber should be of l-1/8"

4 ‘ hardwood, All joints should remsin

loose so that they will pivot on
each other, All holes 3/8" clear
5 ;gatprnugh.' Two pieces required,.

3 ) <
-~é%: ‘JB':/

(o]
el
fe]

Pigure 8, Picture Frame Clamp
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Jig to Hold Bar Clamps Upright

This 1little Jjig can be very hendy and useful around a
school woodworking shop. :

¢

Pigure 9, Jig to holé Bar Clamps Upright
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#iter Bench Hook

“A\W‘V‘

Figure 10, Miter Benech Hook
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Jig Used in Cutting Spline Jolnts on Circle Saw

This simple Jig should be used by clamping stock inte
the rabbet of the Jig with a smell C - clamp,

Pigure 18, Semple of Joint
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Tenoning Jig for Cirele Saw

Jig is used bf'gigmping stock into the rabbet of the

Figure 15, Tenoning Jig for Circle Saw

jig with 8 small Ceclamp, The plece marked "a" shows a
tenon, but a through mortise can be cut Just as easily.
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Jig Used in Cutting Spline in Miter

This Jig is mede of four pleces which may be fastened
together with screws or glue or both, The stock should be

clamped to the foremost plece with a small C-clemp when in use,.

APy

|

Flgure 14, Jig Used in Cutting Spline in Hiter

Figure 16, Sample of Jolnt
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|
! Taper Jig for Circle Saw

- Mo
To determine the various positions { <

in which m"am must be held for the
tapers denwpd, procesd as follows:
Pirst, faatan\ntrap iron HINGE, —+
to long piam.f (see Fig. 16)

Second, :ﬁ;aa-uxlfa two feet from 'point,
where 72» two piaean touchs Third
spread the arcda six inches at the
two faot mrk; Fourth, locate the
point for tm th;mb gscrew, This is
the position for tepers of three
inghes to the ‘:feoﬁ‘ Pifth, pro-
ceed as sbove ;-;‘0:' any desired
tapers aaeaming to the table
below, |

8" apart for taper 2§" to 1t
4" apart " " L R
gr " n '“ 1%!! " 1t

gn n n a ) LA 1’/

POINTJ N=
DICATE POSI-/
TION FOR
THUMBSCREW
FOR OTHER

TAPERS .
1" apart farﬁ;ager " to 1Y

1guw16,, Taper Jig for Circle Saw

i
!

|
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Pizxture Used in Sawing Circles on Band Saw

The point of the serew should extend through the bLoard
one eighth inch and ghould be filed sharp., The screw should
be so placed that the point will be loested along the center
line of the slot left for the saw blade, When this fixture
is clamped onto the saw ?able the clampe should be placed atb
the points merked A end B on the figure, This fixture should

Pigure 17, Pixture Used in Bawing Circles on Band Saw

be clamped onto the so that the point of the serew will be on
a line perpendicular to the sew blade at the cutting edge and
at a distence equal to the redius of the desirad eirecle,

PORTER LIBRARY
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Pixture Used in Cubtting Concaves on Circle Saw

To use this fixture by sure saw is sharp and has plenty
of set, Clamp fixture to sew fence, Set fixture to desired

angle and set saw about one eighth inch above saw tables for

Flgure 18, Fixture Used in Cutting Concaves on Cirele Saw

first cut. FProceed by setiing saw approximately one eighth
inch deeper after each cut until the desired depth of concave

is reached,
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Jdig Used in Cutting Spline in a Niter Joint

This jJig 1s useful when cubting though splines for such

places aa window screen frames,.

2 Pleces 1" Thick

- Pigure 19, Jig
Used in Cutting
Spline in a ¥iter
Joint
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Feather Board

j This device is useful on various power machines for
holding and guiding the work as it is fed into the eircle
saw, jointer, or shaper, It may be possible to use this
a§vine as a jig but moat of the time 1t will be a fixture,

2 ’E~——- /8 Ui
e —
1p] = ~
| = =

60

Pligure 20, Feather Board
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Circle Saw Push Stick

The shape of this eirecie

sew push stlck may be changed
to fit the desires and needs

of the user.

Figure 21, Circle
Saw Push Stick
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Jig Used in Cutting Dowels to lLength on Band Saw

Sand paper may be glued along ons side of the vee in
place of the sharpened brad, as shown, if so desired. The
jig, as shown, 18 made to be used with a miter gauge, In case

Figure 22, Jig Used in Cutting Dowels to Length on
Bané Saw '

the band saw does not have this equipment nor a groove in the
table toﬁ, the jig should be made as long a8 the distance
between the saw blade and the edge of the table, and a cleat
attached to the end in such & way that it will drop down
below the table top to guide the jig squarely though the

a8aw,
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Pugh Stick for Flat Pieces on the Cirele Saw or

Jointer

The hendle should be attached with screws eountersunk
safely below the surface,

y
e o e

Pigure 23, Push Stick for Flat Pleces on the
' Cirele Sew or Jointer '
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Jointer Push Stick

This push stick should be made of heavy material approxe
inately i inches thick and from eighteen ineches to two foot
long. These dimenaions may vary according to the needs of the
shop in which 1t will be used, The main use for this deviee
is when surfacing heavy flat pleces on the jointer,

Figure 24, Jointer Push Stiek



42
Sander Table for Wood Lathe

The size of the table and post may vary seccording to

individual needs.

"

]
R PLATE
76 BOILE

pi

Figure 25, Sander Table for Wood Lathe
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Special Devices, Group VIII

Group elight, or "special devicesa" are not illustrated,
This group would include all those devices which are nade
for a special job on a gilven project. For exemple, it might
be necessary to assemble twenty chairs and it was found that
by making a special framing jig they could be zssembled much
faster and easier, This would be one example of the jigas of
this group. ‘

This type of device constitutes the major part of the
Jigs and fixtures used in industry where speed of production
and low cost per unit are required.

In the school shop, however, where the objective 1s te
teach all that is possible to the student the emphasis is
not on quantity of production but rather on safety, analyzing
quallity, but reecognizing that gpeed 1s ilmportant too,

PORTER LIBRARY



CHAPTER IV

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary

"Jigs" and "fixtures" have been defined for the school
wood shops on the basis of the meaning of the terms in the
metel industries, their uses in the literature on woodwork,
and their application in the shops. The brief history in
this report is inadequate though suggestive of a rich source
of information., More study should be devoted to the histori-
cal aspects,

Jigs and fixtures have been classified into eight groups
and an explanation given of each group., It is believed that
8ll school shop jigs and fixtures can be classifled in one
of these groups. It 1s recognized that there are many very
useful jigs end fixtures which are not mentioned, It was
discovered that there is much more study needed on thls tople.
Devices have been presented which may be useful to some
teacher or shopman, Meny of the devices are so old and so
much used that it is impossible to determine, even approxi-
mately, where they originsted, Maeny of the devices sent in
were slso found in other sources. No school shop wes dlse
covered which did not make use of jigs or fixtures to some
extent. This is not conclusive, however, as too few shops

were visited, It is belleved that all modern, well run,

44
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efficlently operated school shops will make and use many jigs

and fixtures over a period of a year.

Concluslons

An examination of ths devices presented will show that
they all were origionally an idea in somecne's mind, The
idea was born of a need to accomplish a particuler purpose.

In some of them the job could have been done with a
simpler device, For example, Figure 18, page 35, is designed
to cut concaves on a cirecle saw end when handled properly it
will accomplish its purpose, The same job could be done by
merely clamping s straight board diagonally across the saw
table, The results could be the same and in many instances
it would be better to use the simpler fixture., However, if
it is necessary to cut concaves freguently in a particular
shop and of various sizes the more refined fixture may save
time and effort in the long run,

Another lmportant peint is illustrated by the example
above, that a jig or fixture should be as simple to make
and use as is consistent with the job it is %o do, and the
time 1t 1s expected to last, All of these shown in this
study are intended to be used over and over for many years,
There are many jigs and fixtures which are intended only for
cne job, That may be for ten or a hundred projects but when
finished the jig is dismantled or discarded, These are the
ones which should be included in group eight,
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For the production shop it 1s important that jigs and
fixtures be easy to operate snd gquick to assemble and dis=-
assemble., In the sechool ghop this is desirable but not as

essential a8 in business,

Reaommendat&ogg

Jigs and fixtures are an important part of the industrial
arts wood shop, since one of the objectives of industrial
arts is to teach the ways of industry., An effective way to
do this, then, is to set up a production shop, in the shop,
as near like the factory as is practical, This, of course,
would include as many jige and fixtures as could be conveniently
and eeonamiéslly worked into the shop program. This does not
mean that all or even a major part of the work done should be
on this level, but that perheps one project a year be a pro-
duction project, This method would not only present the ways
of industry {irst hand but students would leasrn sbout jigs
and fixtures, their importance to modern production methods,

and something about constructing them,
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202 South "D"
Herington, Kansas

January 5, 1953

Mr.,
HIgh School
s Lansas
Desr Mr, . H

Under the auspices of the Industrial Education Departe-
ment of Kansas Stete Teachers College, Pittsburg, Kansas, I
am investigating non-commercial jigs, fixtures and devices
used in the wood shops, I am attempting to formulate classe
ifications, principles, and methods of jig and fixture
building in the wood shop.

Will you plesse send me sketches of the Jigs, fixtures
or devices which you have in your wood shop? These may be
devices which you use with your power toolsg, hand tools,
shop maintenance, with special production Jobs, or may be
those used in some other capacity about the shop, May I
218o have your permission to record your devices or inven-
tions? Any material used in my study will be given due
recognition,

Thanks, sincerely, for this help,

RiLeigh Bell
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