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The general order and sequence of arrangeme
1 =Bt
subjects and the exercises involved in each is of funa

importance in the selec

manual traini courses It is the
purpose of this treatise to show the relation between these
different lessons, together with reasons for the sequence of
exerclses outl ined,
Woodwork should naturally come first as it is simpler,
involving the use of simpler tools and softer materials, and is

thus a better subject in which to teach the mathematics of dimen-
sions, and the interpretation of plans, than are the metals,

The forge work may not be so diffdcult if the student
first masters woodwork, Also the philosophy of the behavior of
iron and steel and the working conditions to be fulfilled in iron
work, would place forging after the joinery course,

The joinery course should also precede the course in

turning

pretation of plans, (2) It forms a foundation for the turning §
course as the workman acquires the kmnowledge of the behavior of }
the grain of wood when muscular force is applied to it, (3) It

teaches how to apply this force to the best advantage, and (4)

Tne use of simple tools should be before commencing the i

operating of machinery,
on befeore hard wood and

forth

S
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foundr ¥ pra

ctice,
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Knowledge of the action

joinery

Foundry work reqgu

tion of
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good preliminary training

wo.0d should
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, turning, and forging, should
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than blacksmithing,

end

T & oe a7 =1 e = ) - e
‘1 a general survey of the manual training field we
may diseover the aim of manusl tralning and thig aim will help

+ aho v he pasa 1 P 1 e, o T g WS o - .
to show the reasons for the breadth ang scope of selection,

ine course must teach utility and adaptability of

ma +emrg 1 A -l 11 & (=Rl 1% o a f 3 9 £ 1
mateérials to economical use, and the great dignity of labor; must
oe pursued for the purpose of the development of the students
original ity and skill, Tne mind and hand must be trained at the

same time and the class of work done must conform to that ena

he practical life work of the student body of the institution

The different exercises of eac rse must inwvolve
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o
O
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proper combinations of useful processes in a way that the

4]
£
(9]
—
E

simple shall precede the more complex operations Each succeeding
task should be mot only a review of past work but should introduce
some process new to the learner until the more important phases
have been worked out The student not only develops processes
but acquires originality and love for industry, Manual training
can also be made the window through which natural talent may be

£11

observed and thus the careful instructor may see avenues of useful-

ness for the student,
Joinery,

The beginner must first be given instruction in the
care and use of tools and should make a special effort to learn
the use of BRSPSy s 3 acquire habits of neatness 1n the
Ule use of the apparatus and to acgulre nablis O0i I<a .
=00 }‘) B

"Getting out stock" comes next and machinery such as
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i
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buzz saw, pand saw, and planer may be made use of, Blocks




mus t be cut

dimensions"

nce should be at least

in" of stock are, of

ma ylr

: i 2., lane 1lightly the best side edee L. to 1 and mark i

Z Ty e O L T S
o, With gauge, rk width from 1, on 2 and 4, to proper
\
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dimensions and plane 3 to mark, Mark full for soft

woo d

1d exact for hard wood,

4, From 2,
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nole, 1n waste hard wood block to round and shrink,
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with glue,
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LX,

LX

BX,

m
B,

In boring holes of same depth, make strokes uniform

(85}

(@3}
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t, using same number in each succeeding stroke,

The following course in joinery will combine and

.

n

iples of squaring and also the special rules

(4

Sawing to knife line, Soft wood, 2" x 9m . x 7n

Cross, Stock dressed to 1-1/4n x 1-1/2" x 5-1/gn

Two pleceg joined by middle lap joint and glued,

Lxerclse 1n sawling, Chiseling and Chamfering Stock

dressed to 1-1/4m x 1-5/8v x 1gn,

~ 2
Sel*le

<]

of Mortises. Stock dressed to 1-1/g2" x gn x 7o

L]

with beveled corners,

Mortise and Tenon Joint

.
Table leg joined with two rails, one raill,relish
tenon,

.

Dove-tailed middle lap joint, Two blocks dressed

o 3/4v x 2, but one 4" and the other 5" in length,

€

Bread Moulding Board - with end binders to

q . - 2 oA B A g e X 4+ i nAaon
the grain and avold warpilng, Top 1o be highly
polished,

=

Bench Hook - stock dressed to 1-3/8" x 3-1/2¢" x 9r,

: 3 5 11 N A ~athingo e =1
A sawing, chiseling, and smoothilng exerclse,
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T Square - stock walnut or osk - 1en

th 24® -

toeck dressed

Details,

crossbar 2-1/2" wide and 10" wige, ‘s
to 3/8r in thickness, Other details original
(=]
Series of Dovetalls, Stock hard wood,
optional with instructor,
Dovetailed Box 5" x 8-1/9m x 8-1/on
and carved handle, Three or four
each corner, Stock walnut,
Oilstone Box, 1-3/8" x 1-3/4" x 9-1/4v. Dpetails
optional with instructor,
Drawer with carved front,
Dimensions:
Front, 1-1/4m x 3-1/2" x @v
Sides, each, 3/8" x 3-1/g" x 11-1/4v
Back, 3/8" x 3-1/gm x 5-1/4"
Bottom, 3/8" x 5-1/4" x 10",
Tool box with carved handle,

) LIeT

W

End, each,

Sides, each,

ions of box 2-5/8" x 8-1/2"

Bottom, 5/81 x 9n x 11-1/4n

Sawing Lxerclse

pine, if pyrography deslgns

deslgn on supg
" o) e - & +nnlr Adrecased
Easel - Rack form, Stock dressed

to

o 1 A .
SiocKx walimui or

e e Y A e s g
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Ex,
Ex,

Bx.

X,
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Joints, Uprignts 8" gpart at base ang 5 apar

O Gt
t at the

5
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Lop, outside measure, with upright mullion thr

middle also fastened by lap joints,

19, Carving Exercise, from original design,
20, Practice in blueprint work,

Turning Course,

1, Cylinder, 1-1/9" x 8", . Stock white pine

2,.Same with rounded beads

2 C n S o

ylinder with beading modified.

. Series of ¢yl inders

5, Table leg, Stock, white pine,

pin 1-1/2" x+19-1/2" - middle 7-1/g"; handles,
each, 2-1/9n long,

. Indiamn club, Stock, walnut or hedge

8, Darning ball, Stock walnut or hed

9, Gavel head, 1-3/4" x 2-3/4"; handle, 8" long, allowing
for setting in head, and 3/4" average diameter, Details

3-1/4n x 10#; handle 1" in dianeter
11, Table leg, Stock, any good hard wooc
12, Cylindrical box with 1id, Hedge,
lid, 1" x g"; sides 1/4" thiek,
13, Goblet - hedge or gum, 5" high; 3" in diameter at
base, 2-5/8" at top, bowl to have a diameter 0-3 /4";

neck ornamental,

T T e > R TP e R Sy
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the chamfer added in the bench hook of the

sixth, boring in

hard

g
: i
g are introduced, ' i

|
J wood, and paring and beveline
1
i

The mortise and tenon with relish make 5 firm

wille a dowel pin joint on the same Plece in No, 7, presents

nother kind of joint, while Careful instruction in the manner

3 : : i
of chamfering to the pencll line avoids much trouble, usual ly ‘ '

The dovetall of the next exerci

he nexi Xercise presents hard

Q

wood guu and

variation of the manner of éxecutlon of the lap joint,

} Hard wood work will cause some difficulty in dressing

n e~ A~ 1
& SLocK

to dimensions but will be used for sttt o

|
|
I
|
i
f
|
i
I
. F
the rer nainger of the Q
rd consists of two pieces joined with j
|
[
|

a 1d at the ends for firmness and
| to avoiq warpling, Fumice stone SHavings, nard oil etc, may be |
;I
used Ior polishing,
e perfect joinery required in the construction of the
Square requires considerable skill as it must be true to 1/1000
| |
| i
| N 5 Ly J |
of an ingh, 1 i
The seriec s of dove talls of the twelfth g ives the preparato ry |
| |
| l
e i el 1+ - = 3 1 - e ri in
practice for the dovetaliled box which requires skilful work in .
10 17 ~r s s ke : - L b ~11 ’ e - 10l |
JOINery, From this point on through the course all the articles |
| i
. f
| 8t Useful and substantial and the student mow comes to the more
? .
| gl T ¥ o 1 N | ! ~ 1-
| NSplring ang helpful part of woodwo rk,
! mA i + o h 1a we yie ture rame footsto ol
, ne oll-stone-box, tool-box, drawer, picture frame, footsto

are exercises the order of which matters very little as

c
2
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@
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@
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; e S r and Dy ~t 4 in eordin-
“J 81lve almost the same kKind of ftraining and practice in ordin

Ca

rving,

elaborate original design should
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A Llie arl training ay it wi he + o~ A o - 41
actlce and dralning and it will heln O cevelop the teste for
P 1 £ . e T arnAd 3 3. r . - . - - 2 o
the beautliful and useful ang to prepare the mind for further

original work

(>}

& and blueprinting should accompany or

=

follow these exercises to give Practice i

n drafting plans,

P 111 inveastiog*s \ OIS v o 1 o . s £
A careful investic g comparilison of the apove arrange d

course will disclose a certain unity and variety of processes

1N 1~ - 3 a7 3 L B e s . 2
that should train the young now Lo do a few things well and

. 4+ e o a1 A = - S Y 3 A Y A1 3 -~ i ) L= - 4 >
lve to the student a very good 1ntroduction to Wors 1n joilnery,

Weod Turning, Correlation of operations,
he operation of machinery is the next problem in wo 0 dwo rk

- A 1 o e Ak . A -
and the same principle holds

g

true

)

1ere as in other collegze work,

n

i e, that the "hard knocks" will be inversely proportional to the
. The first awkwardness will be overcome if th
or of the lathe will carefully follow instruct ions, The oiling
and adjustments are important, The rest, stocks, chisels, and
gearing should all be studied, The "laying out" of work and
taking of dimensions with the pencil, rule, and cal ipers are all
useful arts to be leamed,

The first few exercises should be done in soft wood or wood
with a suitable grain, It will be notices that the first three
SXercises are in progressive steps and the fourth is also a
Modification of the first and may, for good reasons, be put second
here, A1l the following work should be done with hard wood,
walnut, oak, gum, hedge, and cypress for ordinary work and

Lanogany for

'
D

eclal articles,

=
=

e

The beads in the third lesson, it will be noticed, are some-
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; BX, I, Sito

to @' in length,

¥)

Se 1€ 1‘1:_; Ll

| incres

-~

end to pyramidal
{ conical point.
heat

te:

iron will split,

To smooth strike straight

Ex, 2, Wedg

o ol
HnX, O

square

C

1/8n

. Staple

the points of

wood as stock Por the CO T

I Gy L U 3 41s 3 o~
in ‘_JJ.(:'\CAS:.‘.EJ.LLLJ.I}&_

ck 3/4" x 6" Common round iron, First make square

Make octag 3-1/2" of length ang

to 1an R ] cta o 3 Red

v 1U%, Round 4" of octagonal end, Reduce square
LR 11 3 1o o £ A er 1A D A =~ - a 3

point using 1/2m" of length, Reduce round end to

4 3 1 e # - ) 3 3 3

Lo welding heat for drawing out ang upsetting or

Smooth at orange heat, To make round point

polnt, then

e Uil e S
ana Lurn pacxg

3

N

es, Stock, scrap iron, 1/8v

rr - e lfo ~ 41
x 3/4n x 5/8", (otn

in dimensions,

. Stock, 1/4" x 4" common round

iron,

the staple should cut the grain of wood, not

Ex, 4, open Link Stock, 5/18" x 5-1/9v gommon round iron
. b . b .
Ex, 5. Ring 2-1/g" in giameter, Stock, 1/4" x 8~5/8n

Cconlmon

thickness of stock

Rule,

through the
harks by
" A
“‘Xl Do

incheg for b

round iron "For

Lolt and enough more to make an

amount of stock, add to diameter

multiply by (22/7 =

L]

gives the length along the neutral axis o

e To bend, heat to dark orange Avold hammer

work directly over anvil,

Stock, 3/8" common

[4:]
<
(43}
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thickness of

thickness of

1] e O e T =
ueu{JUCUdJ_ neaaq:

2 x thicknes

%/8n % 3/4n

_'/ﬁ o PR . <) 1 m
“/ e blllckness of stock for wWas

After heating, cool to €ye before bengine
4 A b AU'

Machine Bolt, ~standarg stock, roun

=
SO 8. gy

TN BAarn 1 i e -
bar, 4£0r nexagonal heagd

3 2 T3,
a Light welding

.
£ hesg o Q 114
I [eads Qquare,

X 18" Norway iron,

Make searf con
and round corner

A Piaraa Tl
Lilliekness of sto

T o P - B = = 3
~tg neat in clean fire scarf

N feriid e A e o jesired

Ote: punch holes with punch ler than desired hole.

Drive punch 3 ;{[ thro u&ﬂ , then place over hole 1in anvil and puncei
pls

through to o

r

irom the othe

ITwo Brace ends,

proper dimensions,

r side,

uare head,

8" x 3/4n x ZoM

10" apart after welding,

of stoek plus two t ime

use 1" plus three times

L1

== (o e r ) Tl -
upsedt lorming a head or

@8

@) [ 0 T~ | f et
8u olde, 2 x thickness

L : S :
meter of stock; Diagonal

hickness, but not diame ter,

Stock 3/8" x 3/4v x 15 &

Note: For regular weld, allow

d steel sizge orf
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T a0 meld iz 2011NnA + 1
S48, dd, Weld 1 Rounhd stock ma¥ke scarf

Drill and counter-sink holes for No 10 screw

Boge Sl Chain, Stock,

AN

5/8m" x 1-5/8n inside, DNote: stocl for links

alial o =ik e Por
SRt e ] SLOCK Lo

weld, Make 16 single links; to 8

s

into

joln these
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T iy = Man e } 2 2 T e P [ @ 4 ¥s B .

s R 5 18 Grab Chaln Hook, GStoek, 9 /16 square Norway iron
Punch hole 3/8" Work eye on horn of anvil

T = 1 ale 3 A o 17 c T - 2 + S

Bz, 14 Chain Hool, Stock, l/},‘" round Norway iron

TR R S e @) Fho v 4 S 2 1 .-
Punch 3/8" hole, Work eye on horn of anvil

B = T S ey, fi - . m ~71 £ \ o4 n
Lz, 15, Split-Weld, (Iron to Tool steel) Stock, 1m x 6n

round iron and 3/4" x 3" octagonal tool steel,

stegl firmly in fork before takine wel ding heat, having steel

( 8! 1 v 1 Fony R P B T v - . 0

cold, iron red hot, Heat slowly at first to give time to heat

through When at or: )1 nrotect o 1 fror
Sty wilTll QL& y AP W ul o LO _:_'PO teci S tre O.]. 14

-~ 13 S 5
Oxldatlon,

Having a clean fire for welding, heat steel red but not to
S P ﬁ’“}_{l i[ r 'il,::s o 4+ 4] o R e (R TRy 1 & Loy = PR T POl e 1 o
Pl 1g neawy, iNe nlgner iLnhe carpon conlient tn€ Lower Lhe
ael A v 3 T ) VRGN > S i iy Do R
welding heat anmneal for machining and for relieving strailns,

EBx, 16, Center Punch, Stock, 3/8" x 3-3 [4n, octagonal

e

Scale full gize,

tool steel,

o e 11 head F£ir t
Note: Draw out nead 1irse,

‘als 1s high carbon steel, so in hardening, heat

make octagonal,

R e g 1
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brace ends,

L

o 7 Y o - 4 - 3 2l = I > o~ - 2 £ § -
closely related to former e@Xerclses in essential

operations, Following this is the weld in ro und stock which

requires much preparatory experience, and hence

its place in

the course,

Wnere much time may be devoted to forging, the chain

exercise chiefly valued for the training and practice it requires,

may be introduced near the begining of a course, but for a

<
+

shorter course other work presenting important operations would
tend to crowd the chain work into the supplementary list as
speclal practice work for ambitious students, The grab hooks
for the chain include drawing out, squaring, punching, upse tting,

and bending, all used advantageously

The split weld of iron to steel requires & flux to keep the

o

steel from burning because steel burns much more quickly than

iron and at a lower temperature on account of the carbon that it
contains, Even with a flux, the steel must be closely watched

to avoid burning, After the weld is finished, a useful tool

like a screw driver may be made.
This leads up to the work in tempering which is the most

€ssential thing to be learned in comnection with tool making,

The following suggestive list of tools will provide good practice

o5

€

(]

in this work:
Center Punch

Cold Chisel

Round Nosed Chisel

Disamond Nose Chisel
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nmprt £ +hea natte 3 N o ) o 4
pars o1 the patiern 1ls sget L‘,p 1Yl tlle cope and the C“t}.‘ler‘ j.l',, th

drag and the two parts of the pattern join with wel pins w
g pé rm join with dowel pins wnen
brought together before ramming

N i h ma 11 T 7 ~Th 111 A o lre 117 e malr Inese s S oAl
Next th moulder should tak up core .m.il\._l.:l;-_') whileh accompan-

ies dry sand moulding, Core

~

2ré used to make holes through or

()
()]
m
k

recesses in such castings as wheels, forming the holes through

the hubs, They are held in position by the use of chaplets
A tapering core is called a "chill" made to exact diameter

to avoid grinding of casting, and may be knocked out with a

hammer, Loam cores are used in making large cylinders and must
be well vented, Horizontal cores are strengthened by rods, and
arbors or eyeholes are used in carrying them., The venting is
some times accomplished by means of a string coated with parrafin
or beeswax or core boxes and core machines, A hay rope will
serve to vent a core for a large casting,

After a set of moulds have been made they are ready to be

s 1

1lled and the iron is usually heated in a cupola with coke,

—y
-

1 oy s e 2 L SES S e e e | £ 2 oy A N - -
Vere greatl strength of iron is needed the Reverberator

ls used but the cupola is used for ordinary work, (See sketch of

\-.;ux_JC'l a }

o

M~ P s L ~ maola nracti B TE Th s 1Lag
Ihe essential features of cupola practlces are (1) The slag

Lo be removed from the interior of the cupola before the run

( \ A 79 A = o) = e 3 w1 +h ~lr nd i n in
\¢) ihe cupola is charged and rammed wlth coke and iron 1in

alternate layers, so that a layer of iron will always bie 1n

S L . i - s & D e T '
Ol lron is melted and runs down and is drawn of

o

S ) - 2 - e ar, i e e A s
Ol iron comes into the melting zone and should be rammed from
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Tabte Leg srith two Raits,

One Rail mith Dowel Pins,
one Rail with Ténon »ith
Rffl i Sh

Chamfer é’a’fges of ]f}]

' MaKe Dowel Fins -51 in diam.
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